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CURRENT AWARENESS PUBLICATIONS ON ENERGY 


To provide complete coverage of literature related 
to major Department programs, announcement 
publications that are comprehensive in their cover- 
age of certain energy fields are issued regularly. All 
information in these publications, plus additional 
backup information, is included in the Energy Data 


Base of the Office of Scientific and Technical 
Information; all references are also available for 
machine searching via the on-line retrieval system, 
DOE/RECON, and the commercial on-line 
retrieval systems. Descriptions of these current 
awareness publications, which are supported either 


directly or indirectly by the DOE, appear below. 
Department of Energy components may receive the 
listed publications free from the Office of Scientific 
and Technical Inforination, U. S. Department of 
Energy, P. O. Box 62, Oak Ridge, TN 37831. 
Telephone (615) 576-1301; FTS 626-1301. 


PUBLICATIONS OF THE OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the 
analysis of energy research, conservation, and pol- 
icy. Scope and coverage are limited to substantive 
articles or reports and emphasize legislative, regula- 
tory, and other legal aspects, as well as social, 
economic, and environmental impacts. EAPA is 
available from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, 
D. C. 20402. The annual subscription price is 
$72.00 for domestic (North America) or $90.00 for 
foreign (outside North America) subscribers; a sin- 
gle issue is $5.00 or $6.25, respectively. 


Energy Research Abstracts (ERA) 
A comprehensive semimonthly abstract journai 
devoted to all areas of energy-related information 


produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available from the Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The annual sub- 
scription price for the 24 issues is $146.00 for 
domestic (North America) subscribers or $182.50 
for foreign (outside North America) subscribers. A 
single issue is $14.00 or $17.50, respectively. 


DOE Patents Available for Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and indexing cov- 
erage of this literature. PAL is availabie (use 
PB86-946800) from the National Technical Infor- 


mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual price is $18.00 for domestic 
(North America) or $36.00 for foreign (outside 
North America); a single issue is $9.00 or $18.00, 
respectively. 


Energy Meetings (EM) 

A monthly listing of conferences, symposia, 
workshops, etc., pertaining to DOE’s programmatic 
interests. EM is available on subscription (use 
PB86-901500) from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual subscription price is $45.00 
for domestic subscribers and $90.00 for subscribers 
outside the North American continent; a single 
issue is $5.00 and $10.00, respectively. 


The following monthly update journals are available to the public on subscription from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, VA 22161; use the identifying order number (PB- No.) when sub- 
scribing. The annual subscription price (12 issues plus cumulative index) is $85.00 for domestic (North America) and 
$170.00 for foreign (outside North America) subscribers; a single issue is $8.00 and $16.00, respectively. 


Current Energy Patents (CEP)-PB86-902800. 
International patent literature, including patent 
applications, on any aspect of energy production, 
conservation, and utilization. 


Energy and the Environment (EAE)-PB86-914900. 
Impacts of energy-related activities and radioactive 
and nonradioactive pollutants on the environment. 


Fossil Energy Update (FEU)-PB86-914600. The 
exploration, development, processing, and use of 
fossil fuels. 


Fusion Energy Update (CFU)-PB86-915300. 
Information on controlled thermonuclear fusion, 
including plasma and fuel research and power plant 
engineering and conceptual design studies. 


Solar Energy Update (SEU)—PB86-914500. The 
utilization of solar energy, including biomass and 
tidal and wind power. 


The following semimonthly bulletins are also available from the National Technical Information Service. The annual 
subscription rate for one volume (calendar) year (24 issues; no indexes) is $45.00 for domestic (North America) and 
$90.00 for foreign (outside North America) subscribers; use the identifying order number (PB- No.) when subscribing. 


Acid Precipitation (APC)-PB86-901000. Acid pre- 
cipitation, including effects and possible contro! 
measures. 


Buildings Energy Conservation (BEC)-PB86- 
900700. Technology required for energy conserva- 
tion in buildings of all types. 


Coal-Based Synfuels (CBS)-PB86-901400. Con- 
version of coal into gaseous or liquid fuels. 


Coal Combustion and Utilization (CCU)-PB86- 
914400. Coal combustion, including fluidized bed 
combustion, and direct utilization of coal for power 
generation, fuel cells, and MHD generators. 


Coal Preparation and Pollution Control (CPC)- 
PB86-900800. Coal preparation and cleaning and 
reducing pollution from its direct combustion. 


Direct Energy Conversion (DEC)-PB86-946600. 
Photovoltaics, magnetohydrodynamics, electrohy- 
drodynamics, thermoelectrics, thermionics, and fuel 
cells. 


Energy from Biomass (EFB)-PB86-900600. 
Biomass production, conversion, and utilization for 
energy. 


Geothermal Energy Technology (GET)-PB86- 
914700. Exploration, development, and utilization 
of geothermal resources. 


Heavy-lon Reactions (HIR)—-PB86-900500. Heavy- 
ion (A > 4) reactions. 


Laser Research (LAR)—PB86-901100. Laser re- 
search and development, excluding applications. 


Nuclear Fuel Cycle (NFC)-PB86-913400. Both 
front and back ends of the nuclear fuel cycle. 


Nuclear Reactor Safety (NRS)-PB86-913500. 
Accident analysis, safety systems, radiation protec- 
tion, decommissioning and dismantling, and secu- 
rity measures. 


Radioactive Waste Management (RWM)-PB86- 
902900. Management aspects of transport and 
storage, waste processing, waste disposal, waste 
storage, radioactive effluents, and shipping con- 
tainers. 


Solar Thermal Energy Technology (STT)-PB86- 
901200. Research and development of efficient and 
reliable solar thermal conversion systems. 


Transportation Energy Research (TER)-PB86- 
900900. Energy-efficient advanced automotive pro- 
pulsion systems and transportation energy conserva- 
tion. 


Unconventional Petroleum (UCP)—PB86-901300. 
Secondary and tertiary recovery of petroleum and 
oil shales and tar sands 


INTERNATIONAL ENERGY PUBLICATIONS 


The Office of Scientific and Technical Information (OSTI) cooperates in the publication of international abstract 
journals with the following: (1) International Atomic Energy Agency, International Nuclear Information System, 
Vienna, Austria, for Atomindex; (2) International Energy Agency, Biomass Conversion Technical Information Service, 
Dublin, Ireland, for Biomass Abstracts; and (3) International Energy Agency, IEA Coal Research, London, England, 


for Coal Abstracts. 


In each case, the cognizant foreign agency provides the non-U. S. information to OSTI for 


inclusion in the Energy Data Base; in turn, OSTI provides the U. S. information for input into the respective journal. 


Atomindex 

A semimonthly abstract journal providing 
worldwide coverage of information on nuclear sci- 
ence and technology. Atomindex is available by 
subscription from UNIPUB, 345 Park Avenue 
South, New York, NY 10010. The cost of an 
annual subscription, 24 semimonthly issues and 
semiannual and annual cumulative indexes, is $290 


Biomass Abstracts 

A bimonthly abstract journal with comprehen- 
sive coverage of information on the conversion of 
biomass to energy. Biomass Abstracts is available 
free to DOE components and contractors from 
OSTI. Non-DOE organizations may obtain 
Biomass Abstracts from Biomass Conversion 
Technical Information Service, Institute for Indus- 
trial Research and Standards, Ballymun Road, 
Dublin 9, Ireland, for 42 IR pounds per year 
Make checks payable to the Institute 


Coal Abstracts 

A monthly abstract journal providing com- 
prehensive worldwide coverage of information in 
the field of coal science and technology. Coal 
Abstracts is available to DOE components and con- 
tractors from OSTI. Non-DOE organizations may 
obtain Coal Abstracts from IEA Coal Research, 
Technical Information Service, 14-15 Lower 
Grosvenor Place, London SW1W OEX, England, 
for 100 pounds sterling per year. 


International Copyright, © U. S. Department of Energy, 1986, under the provisions of the Universal Copyright Convention, United States 
copyright is not asserted under the United States Copyright Law, Title 17, United States Code. 
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ABOUT THE OFFICE OF SCIENTIFIC 
AND TECHNICAL INFORMATION 


The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of Energy (DOE) and its predecessor agencies 
since 1946. In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 
control not only DOE-originated information but 
worldwide literature on scientific and technical advances 
in the energy field and announces the source and availabil- 
ity of this information. Whereas the literature of science is 
emphasized, coverage is extended to DOE Se 
socioeconomic, environmental, legislative/regulatory, en- 
ergy analysis, and policy-related areas. To accomplish this 
mission, OSTI builds and maintains computerized energy- 
information data bases and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to OSTI’s most comprehen- 
sive data base, the Energy Data Base, is available to the 
public through commercial on-line bibliographic retrieval 
systems. The Energy Data Base and many of OSTI’s 
energy-related data bases are available to DOE offices and 
contractors and to other government agencies via 
DOE/RECON, the Department’s on-line information 
retrieval system. The ice of Scientific and Technical 
Information has developed and maintains systems to 
record and communicate energy-related research-in- 
progress information, to maintain a register of DOE public 
communications publications, to track research report 
deliverables from DOE contractors, and to test and make 
available DOE-funded computer software Ba amy with 
scientific and management applications; O} also serves 
as adviser for special publication needs of the De ent. 
To effectively manage DOE’s technical information 
resources, OSTI’s program is one of continual develop- 
ment and evaluation of new information products, systems, 
and technologies. 
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ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broad char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Office of Scientific and Technical Information, P. O. 
Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is $146.00 
for domestic subscribers and $182.50 for foreign sub- 
scribers. A single issue costs $14.00 (domestic) or $17.50 
(foreign). The cumulative indexes will be available in 
printed form from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C. 
20402. The GPO Stock Number is 061-000-00675-3 and 
the price is $124.00 for the Vol. 10 indexes. The cumula- 
tive indexes are also available in microfiche form from 
the National Technical Information Service, U. S. 
Department of Commerce, Springfield, VA 22161, and 
from Engineered Systems, P. O. Box 866, Oak Ridge, 
TN 37831. 


Office of Scientific and Technical information 
United States Department of Energy, P. O. Box 62, Oak Ridge, TN 37831 





HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH is indexed as: 


ABSTRACTS Fiber Materials, Inc., Biddeford, ME (USA) 


The principal elements of abstract entries for a 


typical research and development report and a typi- @ Personal Author Index 


cal technical journal article are illustrated below. ; ae ; 
Each author’s name is indexed in the form 


appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., Sv¢ fo a kB 

; > Lae iF. hermal property and density measurements of 
s, W: s, E xmples taken from drilling cores from potential geologic 

83! 179p. oe Materials te. media, 9:5785 (Rit IS) 
A0l; wy File Nome: BERADOAONE GPO Dep. McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 

hegiity Code (FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F 


Density, steady-state conductivity, enthalpy, specific heat, heat Tessswahl, Mi. See McKenna, KF. 


capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks © Subject Index 

from 7 potential sites for nuclear waste isolation. The measure- 

ments were conducted from or near to room temperature up to The subject index consisting of entries naming 


500°C, or to lower temperatures if limited by specimen cracking . : : : 
or fracturing. Ample documentation establishes the reliability of specific materials, objects, and processes is arranged 


the property measurement methods and the accuracy of the alphabetically. Document titles, informative phrases, 
results. or both specific to these entries are arranged alpha- 


betically under the entries. 
Author(s) 
SALT DEPOSITS 
Density 
Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 
REVERSED-FIELD PINCH 
Zero-dimensional power balance calculations are performed ] Batease : . : 
Equilibrium and power balance constraints on a quasi-static 


for a quasi-static, purely Ohmically heated field-reversed con- : : 7 
figuration. Without compression, the constraint imposed by radial m_—aa: field-reversed configuration (FRC), 9 


pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 


anomalous transport are given. Effects of cold puff gas injection © Contract Number Index 
are also investigated. 


Lab., NM (USA)). Nuclear Fusion; 23: No. 10, 1319-1325{Oct 
1983). 


DOE technical report literature is indexed using 

INDEXES TO ENERGY RESEARCH contract numbers. This index contains the contract 

ABSTRACTS number with corresponding abstract and report 
numbers. 


Five indexes are provided for approaching the AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 
contents of each issue of Energy Research Abstracts 9:5785 BMI/ONWI-522 


(ERA). Each index is preceded by an introduction 

that details the organization of the index and the © Report Number Index 

principles by which it was compiled. The reader is 

referred to these introductions for information not Technical report literature is also indexed using 

found in the index examples that follow. report numbers. This index includes information on 

where individual reports may be obtained. Patents 

© Corporate Author Index and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number-report number 
correlation is included for convenience. 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 BMI/ONWI-522) Thermal property and density mea BMI/ONWI- 
surements of samples taken from drilling cores from potential geo- 522 9:5785 NTIS, PC A09/MF AOl1. 
ic media .F.: Capps. W. (Fiber Materials, Inc., File Number 
Biddeford, ME ~_— ) 8 Ip. NTIS File Numbe DE84004926, Distribu- 
tion Category MN-70 





STAFF OF ENERGY RESEARCH ABSTRACTS 


Henry D. Raleigh, Editor 


Chemistry, Materials, and Biological Sciences Branch Nuclear Engineering and Physics Research Branch 
M. Catherine Grissom, Chief Lila Smith, Chief 


Scientific Analysts Scientific Analysts 

Polly S. Blackburn, Environmental Sciences James D. Bales, Nuclear Engineering 

D. Lamar Cason, Materials, Physical Chemistry, David C. Cunningham, Nuclear Engineering 
and Electric Power Wanda R. Ferrell, Atomic, Molecular, and 

Pamela L. Gorman, Chemical Engineering Fluid Physics 

Lynda H. McLaren, Nuclear Fuels and Radio- Douglas Lane, Nuclear Physics 
and Radiation Chemistry Barry C. Steele, Solar Energy 

Lorne T. Newman, Coal Milton O. Whitson, Fusion Energy 

Axel C. Ringe, Geosciences and Life Sciences Larry E. Williams, High Energy Physics 

Amy T. Tamura, Fossil Fuels and Engineering 

Dennis T. Traylor, Biological Sciences and Biomass 


Lawrence T. Whitehead, Defense Programs 


Subject Heading Specialist Contract Number and Report Computer 
Mona H. Raridon Number Specialist Billy H. Brady 
Ramona N. Nelson 


Corporate Author Specialist International Exchange Coordinator Publishing Coordinator 
Patsy L. Hendricks Charles E. Stuber Janice M. Blanton 


Coordinator 


Much of the information is provided by (1) bilateral exchange agreements with foreign organizations, and 
(2) exchange agreements or contracts with other U. S. government agencies, private firms, or institutions. 


Foreign Sources U. S. Sources 


CEA Centre d’Etudes de Saclay American Institute of Physics 
GIF-sur Yvette Cedex, France New York, NY 


Fachinformationszentrum Department of Commerce 
Energie, Physik, Mathematik GmbH National Technical Information Service 
Karlsruhe, Federal Republic of Germany Springfield, VA 


IEA Biomass Conversion Service Jerry M. Thomas and Associates 
Dublin, Ireland Oak Ridge, TN 

IEA Coal Research 

Technical Information Service 
London, England 


International Atomic Energy Agency 
International Nuclear Information System 
Vienna, Austria 


National Aeronautics and Space Administration 
Scientific and Technical Information Division 
Springfield, VA 


National Institutes of Health 
National Library of Medicine 


Bethesda, MD 
Nordic Energy Libraries . : 
Risoe National Library NOVA Information Services Company 
Roskilde, Denmark Commack, NY 


Research Center Plenum Publishing Corporation 
Netherlands Energy Research Foundation New York, NY 
Petten, Holland . , 
University of Tennessee 
United Kingdom of Great Britain and Northern Ireland Graduate School of Library and Information 
Department of Energy Sciences 


London, England Knoxville, TN 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed 
to the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, 
Oak Ridge, TN 37831. 





SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 39 first-level and 286 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


01 COAL AND COAL 
PRODUCTS 


04 Processing 

05 By-Products 

06 Properties 

08 Waste Management 

09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 

30 Transport and Handling 
40 Combustion 

50 Marketing and Economics 
60 Health and Safety 

70 Legislation and Regulations 


02 PETROLEUM 

Reserves 
Geology and Exploration 
Drilling and Production 
Processing 
Products and By-Products 

06 Health and Safety 
Marketing and Economics 
Waste Management 
Environmental Aspects 
Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 

30 Properties 

40 Storage 

50 Combustion 


NATURAL GAS 
01 Reserves 
02 Geology and Exploration 
03 Drilling, Production, and 
Processing 
04 Products and By-Products 
C5 Health and Safety 
06 Marketing and Economics 
07 Waste Management 
08 Environmental Aspects 
09 Artificial Stimulation 
10 Legislation and 
Regulation 
20 Transport, Pipelines, and Handling 
30 Properties 
40 Combustion 
50 Storage 


04 OIL SHALES AND TAR 


SANDS 
01 Reserves and Exploration 
02 Site Geology and Hydrology 
03 Drilling, Fracturing, and Mining 
04 Oil Production, Recovery, and 
Refining 
0S Properties and Composition 
06 Direct Uses and By-Products 
07 Health and Safety 
08 Marketing and Economics 
09 Waste Research and Management 
10 Environmental Aspects 
20 Regulations 


NUCLEAR FUELS 
01 Reserves 
02 Exploration 
03 Mining 
04 Feed Processing 
05 Enrichment 
06 By-Products 
07 Fuels Production and Properties 
08 Spent Fuels Reprocessing 
09 Transport and Storage 
10 Marketing and Economics 
20 Waste Management 
30 Environmental! Aspects 
40 Health and Safety 
50 Regulations 


ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
01 Physical Isotope Separation 
02 Radiation Sources 
03 Isotopic Power Supplies 


08 HYDROGEN 


01 Production 

02 Storage 

03 Transport 

04 Marketing and Economics 

05 Safety 

06 Industrial and Commercial Use 
07 By-Products 

08 Properties 

09 Environmental Aspects 


Vv 


09 OTHER SYNTHETIC AND 


NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


GEOTHERMAL ENERGY 
01 Resource Status and Assessment 
02 Geology and Hydrology of 
Geothermal Systems 
03 Geothermal Exploration and 
Exploration Technology 
04 Legal and Institutional Aspects 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 


07 By-Products 

08 Geothermal Power Plants 

09 Geothermal Engineering 

10 Direct Energy Utilization 

20 Geothermal Data and Theory 


TIDAL AND WAVE POWER 


03 Regulations 
04 Economics 





TIDAL AND WAVE POWER 
(CONT.) 


05 Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 


01 Power Plants and Power 
Generation 

02 Environmental Control 
Technology 

03 Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

01 Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

03 Power Reactors, Non-Breeding, 
Graphite Moderated 

04 Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

05 Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 

09 Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


ENERGY STORAGE 
01 Magnetic 
02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 
06 Thermal 
07 Liquefied Gas 
08 Chemical 
09 Batteries 


ENERGY PLANNING AND 
POLICY 
01 Energy Analysis and Modeling 
02 Economics and Sociology 
03 Environment, Health, and Safety 
04 Natural Resources 
05 Research, Development, 
Demonstration, and 
Commercialization 
06 Nuclear Energy 


07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


30 DIRECT ENERGY 


CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 

Buildings 

Transportation 

Industry and Agriculture 

Municipalities and Community 
Systems 

Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


MATERIALS 
Metals and Alloys 
Ceramics, Cermets, and 
Refractories 
Composite Materials 
04 Polymers and Plastics 
06 Other Materials 


CHEMISTRY 

01 Analytical and Separations 
Chemistry 

02 Inorganic and Physical Chemistry 

03 Organic Chemistry 

04 Electrochemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
01 General Engineering 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
0S Materials Testing 
06 Safety Engineering 
07 Vacuum Engineering 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 
Equipment 
10 Combustion Systems 
20 Underground Engineering 


vi 


43 


50 


52 


53 


55 


30 Marine Engineering 
40 Pollution Control Equipment 
50 Power Cycles 


PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


INSTRUMENTATION 

Radiation Instrumentation 

Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Miscellaneous Instruments 

Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 


Chemical 
Nuclear 
Explosion Detection 


ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
3 Radioactive Materials Monitoring 
and Transport 
04 Therma! Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effiuents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 

01 Social and Economic Studies 

02 Assessment of Energy Technologies 

03 Environmental Impact Statements 


BIOMEDICAL SCIENCES, 
BASIC STUDIES 

01 Behavioral Biology 

02 Biochemistry 


03 Cytology 
04 Genetics 





55 BIOMEDICAL SCIENCES, 
BASIC STUDIES (CONT.) 
05 Metabolism 
06 Medicine 
07 Microbiology 
08 Morphology 
09 Pathology 
10 Physiological Systems 
20 Public Health 
30 Agriculture and Food Technology 


56 BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

01 Radiation Effects 

02 Thermal Effects 

03 Chemicals Metabolism and 
Toxicol 

04 Other Environmental Pollutant 
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REFER ALSO TO CITATION(S) 49680, 49681, 49685, 49686, 49686, 49687, 
Sar 49722, 49723, 49724, 49725, 49746, 49759, 50273, 50402, 50927, 50928, 


49644 (BMFT-FB-T—85-075) Feasibility study regarding 
the production of 1000 t/d ammonia on the basis of fluid bed 
gasification (Rheinbraun HTW-Process) of peat. Final report. 
Nitschke, E.; Ilgner, H. (Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany, F.R.)). Aug 1985. 76p 
(In German). NTIS (US Sales Only), PC AO5/MF AOI. 
File Number DE86752873. 

The conceptual design of a 1000 t/d ammonia plant is de- 
scribed. The basis is the fluid bed gasification (Rheinbraun-HTW- 
Process) of peat. The reasons of selecting the various process steps 
(gasification, shift conversion, H2S/CO2-removal, liquid nitrogen 
scrubbing and ammonia synthesis) are outlined and described by the 
relevant flow schemes. All utility units necessary for the operation 
of the plant are included. Consumption figures and investment costs 
are compiled in tables. The application of different criteria (cash- 
flow-analysis) allows an assessment of the economy of such a plant. 
With 7 tabs., 10 figs. 


49645 (BNL—38244) Advanced studies on coal devolatili- 
zation. Steinberg, M.; Fallon, P.T.; Sundaram, M.S. (Brook- 
haven National Lab., Upton, NY (USA). Process Sciences 
Div.). Jun 1986. Contract AC02-76CH00016. 16p. (CONF- 
860649—6). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86014136. 

From 6. annual gasification contractors’ meeting; Morgan- 
town, WV, USA (24 Jun 1986). 

We have been performing a systematic study of the flash py- 
rolysis of typical ranks of coal with reactive and nonreactive gases. 
The purpose is to assemble a process chemistry data base upon 
which advanced processes for gasification and conversion of coal 
to gaseous and condensable feedstocks can be designed and evaluat- 
ed. The rapid heating of coal at rates exceeding 10* °C/sec to tem- 
peratures above 600°C at reaction times less than 20 sec followed 
by rapid cooling is recognized to produce increased yields of vola- 
tile, gaseous, and condensable products compared to slower con- 
ventional heating rates (<10°C/sec). For reactive gases, we have 
obtained data on the flash hydropyrolysis with He, the flash metha- 
nolysis with CH,, and the flash pyrolysis with CO and CO:. The 
flash pyrolysis with inert non-reactive gases included Ne, Ar, and 
He. These data have been obtained in a versatile, highly instrument- 
ed 1-in. I.D. by 8-ft long entrained downflow tubular reactor facili- 
ty. We are now in the process of completing the experimental stud- 
ies and assembling the data base for presentation in a detailed 
report. 4 refs., 8 figs., 1 tabs. 


49646 (CONF-861010—1) Joint American-French pro- 
gram for commercialization of coal gasification. The U-Gas 
development effort. Schora, F.C.; Large, J.F.; Patel, J.G. 
(Institute of Gas Technology, Chicago, IL (USA)). 1986. 
17p. 1.G.T., 3424 South State St., Chicago, IL 60616. File 
Number T186900909. 

From 13. world energy conference; Cannes, France (5 Oct 


1986). 

- de France (CdF), (the French national coal 
company) and GDC, Inc., subsidiary of The Institute of Gas Tech- 
nology (IGT), have agreed to work together using IGT’s technolo- 
gy to commercialize and market the IGT coal gasification process 
known as U-GAS. Developed by IGT, the U-GAS Process is based 


on many years of IGT research into all methods of gasifying coal. 
Fluidized-bed gasification and controlled ash agglomeration - the 
basis of the U-GAS Process - were found by IGT to be the best 
approach, the one most tolerant to a wide variation in feedstock 
properties. Feedstocks ranging from unreactive metallurgical coke 
to peat have been successfully gasified in the same 30 tonnes/day 
pilot plant in Chicago. In the early 1980’s CdF decided to establish 
a position in coal gasification. Not wanting to start into develop- 
ment of its own process, CdF undertook a study of coal gasification 
including both the commercial and new second-generation technol- 
ogies. Based on its study, CdF also determined the fluidized-bed ap- 
proach to be preferred. Further, by having tests performed in three 
of the fluidized-bed processes under development, CdF selected 
and negotiated a position with IGT/GDC in 1983 for joint com- 
mercialization of U-GAS. CdF and IGT/GDC are cooperating to 
establish a coal-testing facility in France. An engineering design of 
a 200 tonne/day 30-bar (450 psi) demonstration gasifier has been 
completed and CdF is now working to complete funding arrange- 
ments. Already the group has worked jointly in discussions with 
various parties for commercial applications in Europe and else- 
where. The arrangement should benefit all parties as CdF now has 
a coal gasification technology and IGT/GDC has a broader base 
and larger team for marketing its U-GAS technology. 5 refs., 3 
figs., 3 tabs. 


49647 (CONF-8507107—Summ.) Directional drilling 
workshop summary report . (Sheladia Associates, Inc., River- 
dale, MD (USA)). 21 Jan 1986. Contract AC01-84FE60457. 
38p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE86014956. 

From Directional drilling workshop; Denver, CO, USA (23 
Jul 1985). 

The purpose of the Workshop was to evaluate the applicabil- 
ity of commercially available directional drilling technology for 
energy recovery technologies under development by DOE, espe- 
cially: tar sands; coalbed methane; eastern (Devonian) gas shales; 
and underground coal gasification. 


49648 (DOE/CE/15226—T4) Desulfurization of coal. 
Final report. Chowdhury, A.K. (Zimpro, Inc., Rothschild, 
WI (USA). Research and Develo; aN Dept.). 25 Au 
1986. Contract FG01-85CE15226. NTIS, PC A03 
A01; 1; GPO Dep. File Number DES8601 5028. 

Bench scale desulfurization of Upper Freeport, Pennsylvania 
coal (1.88% S) was studied by wet air oxidation in shaking auto- 
claves, with controlled oxygen supply. Comparison tests were car- 
ried out with Pittsburgh, Pennsylvania (2.62% S) and Illinois No. 6 
(3.48% S) coals. The statistically designed experiments with the 
Upper Freeport coal indicated significant effects due to coal parti- 
cle size, reaction time, and O2 charge. The average sulfur removal 
increased from about 26% to 57% by reducing the coal particle 
size from 10 to 60 mesh. A lower particle size, 200 mesh, improved 
sulfur removal marginally to 61%. the reaction time 
from 10 to 60 minutes or the O2 charge from 10 to 35% of the coal 
COD resulted in higher BTU loss but with no improvement in 
sulfar removal. Temperature, (240 to 300°C) and the presence of 
alkali had no significant effect on sulfur removal. There were no 
significant interactions between the factors. The removal of sulfur 
from the Upper Freeport coal was not influenced significantly by: 
(a) varying the reaction temperature from 240 to 300°C, and the 
reaction time from 5 to 180 minutes; (b) the presence or the absence 
of alkali or the alkali type - NaOH or ammonium carbonate. The 
product coals contained little or no pyritic and sulfate S and were 
substantially lower in hydrogen content. However, the oxygen con- 
tent increased significantly, resulting in a reduction in the heating 
values. Product coals with lower ash were obtained with no pH 
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control. Although organic sulfur was not removed from the coals 
at the conditions studied, almost complete removal of pyritic sulfur 
and substantial redactions in hydrogen and ash content of coal 
were achieved. These factors make this process attractive for pro- 
ducing relatively . lean coais in selective applications. 4 refs., 6 figs., 
10 tabs. 


49649 (DOE/ET/10328—2013) Advancement of flash hy- 
drogasification: Task VIII. Performance testing. Falk, A.Y.; 
Schuman, M.D.; Kahn, D.R. (Rockwell International Corp., 
Canoga Park, CA (USA). Rocketdyne Div.). Jun 1986. 
Contract AC21-78ET 10328. 430p. NTIS, PC A19/MF A011; 
1; GPO Dep. File Number DE86001 100. 

This topical report documents the technical effort required 
to investigate and verify the reaction chemistry associated with the 
Rockwell Advanced Flash Hydropyrolysis (AFHP) concept for the 
production of substitute natural gas (SNG) from coal. The testing 
phase of the program included 5 preburner performance evaluation 
tests (14 test conditions) and 11 coal-fed reactor tests (19 test condi- 
tions). The reactor test parameters investigated spanned exist tem- 
peratures from 1775 to 2050°F, residence times from 2 to 8 s, inlet 
gas-to-coal ratios from 0.15 to 0.27 Ib-mole/Ib, and inlet-steam-to- 
He mole ratios from 0.15 to 0.86. One test was conducted to investi- 
gate the effect of CH, addition to the hydrogen feed stream (22 
mole % CH,), with subsequent partial oxidation of the CH, to CO/ 
sub x/ in the preburner system, on the AFHP reactor chemistry 
and product gas composition. Overall carbon conversion and total 
carbon conversion to gases (namely, CH,, C2Hs, CO, and COz) 
ranged from 53 to 68% and 35 to 68%, respectively. The gas pro- 
duced was primarily CH, (31 to 53% carbon conversion to CHk). 
Carbon conversion to total liquids was strongly dependent on reac- 
tor exit temperature and to a lesser extent on residence time, with 
values ranging from about 20% to 1775°F and 2-S residence time 
to zero at 1975°F and residence times greater than 5 s. Carbon con- 
version to CgHe asd high as 11.2% was obtained. Carbon conver- 
sion to CO/sub x/ ranged from 3.5 to 29.4%. Methane addition was 
found not to significantly affect the AFHP reactor chemistry. As a 
result of this program, Rockwell has expanded its data base and sig- 
nificantly improved its correlation model describing the processes 
occurring during flash hydropyrolysis. The correlation provides an 
excellent tool for subsequent process evaluations to determine the 
economic potential of the Rockwell coal hydrogasification process 
23 refs., 51 figs., 31 tabs. 


49650 (DOE/ET/10532—T33) Refining and upgrading of 
synfuels from coal and oil shales by advanced catalytic proc- 

esses. Quarterly report, April-June 1986. Sullivan, R.F. 
y vena Research Co., Richmond, CA (USA)). Jul 7 
Contract AC22-76ET 10532. 18p. NTIS, PC A02/MF A\ 
GPO Dep. File Number DE86015216. 

Chevron Research Company has completed pilot plant stud- 
ies in which product from the Catalytic Two-Stage Liquefaction 
(CTSL) Process was refined to transportation fuels. An Interim 
Report is being prepared which will give the results in detail. The 
present report presents analyses of narrow-boiling product fractions 
that were not available at the time of our last quarterly report. In 
conjunction with the CTSL upgading study, we conducted a brief 
test program in which hydrotreated heavy Integrated Two-Stage 
Liquefaction (ITSL) oils were further hydrogenerated. This study 
showed that low temperature hydrogenation is very effective for 
converting high boiling aromatics to naphthenes after most of the 
heteroatoms have been removed in an initial hydrotreatment at 
higher Yields and product properties are given in this 
report. 1 fig., 10 tabs. 


49651 (DOE/ET/14605—1876-Vol.1) Parametric 
Industrial Park 


study 

on Humboldt on facility. Volume 1. 
Final report. (Black, Sivalls and Bryson, Inc., Houston, TX 
(USA)). Nov 1984. Contract FC21-80ET14605. 227p. NTIS, 
PC All/MF A0Ol; 1; GPO Dep. File Number DE85010242. 
The duration of each test and fuel consumed as shown above 
relate to periods of steady gasifier operation during which data col- 
lected was used in the final report. Actual total fuel consumption 
versus consumption during periods of steady state data collection is 
summarized. Particulate loading in the product gas leaving the 
plant from pea anthracite was measured to be about 0.26 grains/100 
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SCF of gas. Variations in gasifier fuel height with sized anthracite 
had little effect on the overall performance or capacity, although 
chestnut sized anthracite did allow a higher gasifier capacity than 
pea sized anthracite. The gas clean-up train was found to be under- 
sized at peak load operation. Gasifier off-take pressures in excess of 
12” w.c. were required at peak load. At this pressure, fugitive gas 
emissions from the gasifier were excessive. The briquette test was 
terminated after 14 hours because of excessive fines carryover and 
inability of the existing clean-up system to handle the increase in 
particulate and condensibles obtained when processing briquettes. 
The mist eliminator in the Primary Scrubber (C-101) plugged com- 
pletely; flushing with a water spray did not restore the scrubber to 
operating condition. 14 refs., 31 figs., 30 tabs. 


49652 (DOE/ET/14605—1876-Vol.2) Parametric study 
on Humboldt Industrial Park gasification facility. Volume 2. 
Final report, (Black, Sivalls and Bryson, Inc., Houston, TX 
(USA)). Nov 1984. Contract FC21-830ET14605. 126p. NTIS, 
PC A07/MF AOI; 1; GPO Dep. File Number DE85010243. 


49653 (DOE/FE/60922—H1) Proceedings of the twelfth 
annual underground coal gasification symposium. (USDOE 
Assistant Secretary for Fossil Energy, Washington, DC. 
Office of Oil, Gas and Shale Technology). 1986. Contract 
AHO01-86FE60922. 475p. (CONF-860822—). NTIS, 
A20/MF A0O1; 1; GPO Dep. File Number DE86011811. 

From 12. annual symposium on underground coal gasifica- 
tion; Saarbrucken, F.R. Germany (25 Aug 1986). 

Papers presented at the 12th Underground Coal Gasification 
Symposium are included in this proceedings. These are grouped 
under: economic aspects; technology status I; technology status II; 
experimental laboratory work; modeling; general subjects - poster 
display; and environmental aspects. Selected papers have been 
processed for inclusion in the Energy Data Base. (AT) 


49654 (DOE/MC/19163—2157) Great Plains ASPEN 
model development: executive summary. Final topical report 
for Phase 1. Rinard, I.H.; Stern, S.S.; Millman, M.C.; 
Schwint, K.J.; Benjamin, B.W.; Kirman, a J.; Dweck, J.S.; 
Mendelson, M.A. (Scientific Design Co., Inc., New York 
(USA)). 25 Jul 1986. Contract AC21-82MC19163. 161p. 
NTIS, PC A08/MF AOl1; 1; GPO Dep. File Number 
DE86013960. 

The Scientific Design Company contracted with the United 
States Department of Energy through its Morgantown Energy 
Technology Center to develop a steady-state simulation model of 
the Great Plains Coal Gasification plant. This plant produces substi- 
tute natural gas from North Dakota lignite. The model was to be 
developed using the ASPEN (Advanced System for Process Engi- 
neering) simulation program. The project was divided into the fol- 
lowing tasks: (1) Development of a simplified overall model of the 
process to be used for a sensitivity analysis to guide the develop- 
ment of more rigorous section models. (2) Review and evaluation 
of existing rigorous moving-bed gasifier models leading to a recom- 
mendation of one to be used to model the Great Plains gasifiers. 
Adaption and incorporation of this model into ASPEN. (3) Review 
of the accuracy and completeness of the physical properties data 
and models provided by ASPEN that are required to characterize 
the Great Plains plant. Rectification of inaccurate or incomplete 
data. (4) Development of rigorous ASPEN models for critical unit 
operations and sections of the plant. (5) Evaluation of the accuracy 
of the ASPEN Cost Estimation and Evaluation System and upgrad- 
ing where feasible. Development of a preliminary cost estimate for 
the Great Plains plant. (6) Validation of the simulation models de- 
veloped in the course of this project. Determination of model sensi- 
tivity to variations of technical and economic parameters. (7) Docu- 
mentation of all work performed in the course of this project. Es- 
sentially all of these tasks were completed successfully. 34 figs. 


49655 (DOE/METC—86/2009) Prototype lockhopper 
valve testing and development. Ayers, W.J. Jr.; Wojewodka, 
R.A. (USDOE Morgantown Energy Technology Center, 
WV). Jul 1985. 72p. NTIS, PC A04/MF AOI; 1; GPO Dep. 
File Number DE86006621. 
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Reliable, long-life process components such as valves are es- 
sential to the success of advanced coal conversion and utilization 
processes. To meet part of this anticipated need, the Prototype 
Lockhopper Valve Development Program was created. The goal 
of the program was to develop valves that significantly exceed ex- 
isting commercial valves by increasing temperature and pressure 
limits and extending service life. The approach was to compare 
prototype designs with existing commercial valves, evaluate proto- 
type lockhopper valves under simulated conditions, provide test 
data to improve designs, verify any design modification improve- 
ments, and finally to test valves under pilot or demonstration plant 
conditions. Valve performance was evaluated on whether the valve 
met or exceeded the operational goals. Valve performance was 
compared to the performance of valves tested in the State-of-the- 
Art (SOA) Valve Program (Ayers and Wojewodka, 1985). The 
Fairchild Control Systems (FCS) valves were the most successful; 
however even these valves, regardless of type, experienced oper- 
ational problems. The FCS high temperature Type III valve had 
the best performance. The valve operated successfully in an erosive 
stream of silicon carbide with solid temperatures of up to 1800°F. 
The success of this valve was attributed to the abrasion resistance 
of the boron carbide valve seat and its small thermal expansion. 
However, the valve will require a significant amount of redesign to 
be commercially viable. The other FCS valve types did not signifi- 
cantly surpass or in some cases equal the performance of SOA or 
commercially available valves exposed to similar conditions. 19 
refs., 34 figs., 8 tabs. 


49656 (DOE/PC/60053—T8) Socio-economic, subsid- 
ence, transportation and legal ramifications of potential coal 
liquefaction plant sitings. Quarterly report. Rose, A.Z. (West 
Virginia Univ., Morgantown (USA). Dept. of Mineral Re- 
source Economics). 31 Mar 1985. Contract FG22- 
83PC60053. 238p. NTIS, PC All/MF A0Ol; 1; GPO Dep. 
File Number DE86014892. 

The purpose of this study is two-fold. First, it is a detailed 
analysis of the socioeconomic impacts of constructing and operat- 
ing coal liquefaction facilities in West Virginia. Second, the study 
developes new research methods applicable to other synfuel tech- 
nologies or large scale energy development in general. The four 
chapters in the first part of this report are intended to provide an 
introduction and background to the study. The economics of the 
state of West Virginia and the eleven-county subarea in which syn- 
fuels facilities are likely to be located are analyzed in Chapter 2. 
The chapter also provides an introduction to input-output analysis 
and shows how it can provide insight into the economic structure 
and potential growth of a region. Chapter 3 is a brief summary of 
synthetic fuels with an emphasis on solvent refined coal (SRC) 
technologies, deemed the most likely candidates for location in 
West Virginia. Chapter 4 presents the scenario modeling approach, 

with a list of alternatives and underlying assumptions. 
Part II of the study is concerned with the direct input requirements 
for SRC-II facilities and analyzes their price, availability, and point 
of origin. Chapter 5 is concerned with the coal feedstock. Chapter 
6 is an assessment of direct material requirements for the construc- 
tion and operation of SRC-II plants. Chapter 7 is a model of labor 
market adjustments brought about by the needs in synfuels plants. 
Part III of the study utilizes the results of Part II in broader models 
to determine the full range of socioeconomic impacts at the region- 
al level. The study concludes with a generalization of the results 
including how impacts differ at scale levels or locations other than 
those simulated. 


49657 (@OE/PC/60813—12) Hydrotreatment catalyst 
activity enhancement. report No. 12, May 1-July 
31, 1986. M.; Crynes, B.L. (Oklahoma State Univ., 
Stillwater (USA). School of ae Engineering). Au 
1986. Contract FG22-83PC60813. 19p. » PC A02, 
AO01; 1; GPO Dep. File Number DEROI4 730. 

Catalyst coking results from the runs of model compound 
studies of the previous quarters were plotted. These graphs clearly 
show that coke contents in the runs with titanocene dichloride are 
much lower than the ones without titanocene dichloride when the 
feedstock is Tetralin and the catalyst is Ni-Mo/alumina. The effect 
is more pronounced when the catalyst sulfidation is not adequate. 
When the feedstock is decalin mixed with carbon disulfide, methyl- 
isobutyl-ketone, and quinoline the effect of titahocence is not signif- 
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icant on the Ni-Mo/alumina catalyst, but it is significant on the Co- 
Mo/alumina. Twenty-two additional runs with mixtures of Tetralin, 
carbon disulfide, methyl-isobutyl-ketone and quinoline on Ni-Mo/ 
alumina and Co-Mo/alumina catalysts were conducted. A simulated 
distillation technique was developed and used to analyze samples 
from the SRC-II middle distillate runs. Preliminary analysis indi- 
cates that titanocene dichloride lowers the high boiling fraction and 
increases the low boiling point fraction of the oil. 1 ref., 2 figs., 31 
tabs. 


49658 ee aie Catalytic methods for im- 
proved coal and hydrotreating. Quarterly report 
No. 3, March 23-June 22, 1986. Hirschcu, A.S.; pm 
R.M.; Wilson, R.B. Jr. (SRI International, Menlo Park, CA 
(USA)). Jul 1986. Contract FG22-85PC80906. 65p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE86014248. 
The goal of this project is to optimize the reaction condi- 
tions for coal liquefaction and upgrading coal liquids. Our results 
for this quarter are summarized by task. Task 1. Synthesis of Cata- 
lysts. During this quarter we synthesized two more “doped” Har- 
shaw catalysts. One was sulfided CoMo catalyst doped with rhodi- 
um, and the other was a sulfided NiMo catalyst doped with ruthe- 
nium. Task 2. HDN Activity of Catalysts with Model Systems. 
This quarter we tested the effects of the bulk metals osmium, rheni- 
um, and rhodium on the HDN of THQ and compared the results to 
those from ruthenium, molybdenum, and nickel. The bulk rutheni- 
um was found to be far more active than any of the other bulk 
metals. We also tested the effects of the ruthenium-doped catalyst 
on the hydrogenation of propylbenzene under HDN conditions and 
found that the presence of quinoline greatly retards the hydrogena- 
tion of propylbenzene. We ran the Harshaw CoMo catalyst under 
HDN conditions at 100 psig of Hz: to compare with the RuCoMo 
catalyst under similar reaction conditions and found that the CoMo 
catalyst was essentially inactive. We also tested the doped RhCoMo 
catalyst and found that it had a poorer selectivity toward aromatic 
products than the other catalysts. When we tested the doped 
RuNiMo catalyst, however, we found a much higher selectivity to 
propylbenzene - even higher than with the doped ruthenium CoMo 
catalyst. Task 3. Catalytic Reactions and Additives on Coal and 
Coal Liquids. We recently submitted a manuscript to Theophrastus 
Publications on our use of additives and catalysts for HDN reac- 
tions. The manuscript is enclosed in Appendix B. The two papers 
in the appendices were processed separately for inclusion in the 
Energy Data Base. 6 refs., 5 figs., 1 tab. 


(DOE/PC/30906—3, pp 9, Ap 
meals as HDN catalysts, Jal 1986, ‘NTIS, PC A04/MF 
AOl. File 


Number DE86014248. Contract FG22- 
85PC80906. 


In Catalytic methods for improved coal liquefaction and hy- 
om report No. 3, March 23, 1986-June 22, 1986. 
NN sctvity of secs of bulk metals was tested on 
using hieiinesaiae in n-hexadecane. The results show that 
bulk ruthenium was i ly effective for HDN catalysis at 
temperatures of 200° to 300°C and hydrogen pressures of 500 psig. 
Rhodium and platinum were less active, and nickel, molybdenum, 
rhenium, and osmium were inactive. 8 refs., 3 figs. 


dix A) Bulk 


49660 (DOE/PC/80906—3, pp 33, Noes B) New 
drodenitrogenation 


approaches to enhance liquids. 
Hirschon, A.S.; Wilson, R.B. Jr.; Laine, R.M. Jul 1986. 
NTIS, PC A04/MF AO1. File Number DE86014248. 

In Catalytic methods for improved coal liquefaction and hy- 
drotreating. Quarterly report No. 3, March 23, 1986-June 22, 1986. 

Two aqueatiies to improving hydrodenitrogenation (HDN) 
catalysis are discussed. One approach explores the use of additives 
such as nucleophiles and acids to promote HDN. The other ap- 
proach examines novel methods of preparing catalyst. The HDN 
activity was enhanced by nucleophiles in the order: HaS >> H2O 
> LiHS = NHs. Acid additives also enhances nitrogen removal 
and correlates directly with the acid strength. Catalysts prepared 
by reacting specific organometallics with the support, “surface con- 
fining” techniques, increases the activity of the NiMo catalysts by 
comparison with catalysts prepared by incipient wetness techniques. 
However, the HDN product distribution was similar. When ruthe- 
nium was added to a commercial catalyst both the activity and 
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fraction of aromatic products were greatly increased. 23 refs., 11 
figs., 2 tabs. 


49661 (DOE/PC/80912—T3) Ambient temperature lique- 
faction using liquid clathrates. Quarterly report No. 3, April 
COSA}. Dept. of Exeter) , Tia “Aue 1986. Cou Paiversty 

it. oO tract - 
CSPCOOSIE i . NTIS, PC “A02/ME A01; GPO Dep. File 
Number DE8 14375. 

Hydrogenation catalysts have been incorporated into liquid 
clathrates in two ways. First, it has been shown that catalysts such 
as [Rh(cyclooctadiene)(PPhs)s][PFs] may be dissolved in an existing 
liquid clathrate to give a pure solution. The solution is stable for 
weeks (and presumably indefinitely). Second, liquid clathrates 
which are based entirely on rhodium compounds have been synthe- 
sized. These result from the reaction of compounds such as 
[Rh(cyclooctadiene)(diphos)][PFe] with AlMes. Presumably, the 
AlMes units bond to the fluorides of the anion and produce a 
cation-anion combination which has the proper balance for liquid 
clathrate formation. The rhodium salts themselves do not form 
liquid clathrates. Model hydrogenation experiments and liquefaction 
studies have been initiated. A revised work-up procedure which af- 
fords a near 100% mass balance has been instituted. 1 ref. 


49662 ype teh 4 namie ad Evaluation of the decol- 
orization of pretreated coal gasification wastewater by the 
MyCor Process. George, E.J.; Noceti, R.P.; Dahlberg, MD. 
(USDOE Pittsburgh ey Technology Center, PA). Sep 
1986. 44p. NTIS, PC A03/MF A0Ol; GPO Dep. File 
Number BE8601 5281. 

Removal of color from pretreated coal gasification 
wastewater was evaluated using a bench-scale MyCoR Process re- 
actor. In this process the fungus P. chrysosporium is immobilized 
on a rotating disc. Four experimental runs were completed at dif- 
ferent color concentrations to evaluate this system’s ability to 
remove color from the wastewater. Results indicate that color can 
be removed successfully from GFETC pretreated wastewater. The 
amount of color removed is dependent on the initial color concen- 
tration and the active fungal decolorization lifetime. 


49663 (EUR—10034-EN) New sulfide catalysts for the 


hydroliquefaction of coal. Final report. Vissers, J.P.R.; Oers, 
E.M. van; Beer, V.H.J. de; Prins, R. (Commission ‘of the 
European Communities, Luxembourg. Directorate General 
Information Market and eoneion Technische Hoges- 
chool Eindhoven (Netherlands)). 1985. 41p. Commission of 
the European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 

Energy. 

Possibilities for the preparation of new metal sulfide catalyst 
systems based on carbon carriers having favorable textural and sur- 
face properties have been explored, and attention has been given to 
the characterization (structure) and evaluation (hydrodesulfuriza- 
tion activity) of these catalysts. Three different types of carbon car- 
riers were prepared viz., carbon black composite, carbon-covered 
alumina, and micropore-blocked activated carbon. The influence of 
various carbon carrier oxidative treatments on the activity of the 
supported sulfide phase has been studied. For the characterization 
of the structure of the active (Mo) sulfide phase deposited on an 
(activated) carbon carrier, a combination of dynamic oxygen che- 
misorption, thiophene hydrodesulfurization and X-ray photoelec- 
tron spectroscopy measurements was applied. Carbon black com- 
posites having outstanding textural properties for the application as 
support material for molybdenum sulfide catalysts could be pre- 
pared. The inertness of this surface appeared to be a drawback for 
obtaining high catalytic activity. However, catalytic activity was 
considerably improved after the reactivity of the carbon surface to- 
wards the molybdenum sulfide phase was increased by means of an 
oxidative treatment. The carbon-covered aluminas prepared had 
promising textural properties. Masking the alumina surface by a 
layer of pyrolitic carbon was found to improve the activity of sup- 
ported (cobalt) sulfide phase. In none of the carbon-covered alumi- 
nas prepared was the alumina surface completely masked since the 
carbon was not uniformly deposited. 
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49664 (NP—6752763) Reduction of emissions and recov- 
ery of energy in dry coke cooling processes. we. 
Berggewerkschaftskasse, Bochum (Germany, F.R.). Inst. 
fuer Betriebsfuehrung im Bergbau). 1985. 33p. (In German). 
NTIS (US Sales Only), PC A03/MF ‘AOL File Number 
DE86752763. 

Continuous coke cooling by an inert gas led in counterflow 
has been found to be the most efficient technique. The gas takes up 
practically all the heat contained in the red-hot coke and leads it on 
to a waste heat boiler for heat recovery. This way, the heat re- 
moved by wet quenching is utilized with high efficiency, and emis- 
sions are practically excluded. The drawbacks of this technology 
are: high investments and high energy demand especially for the 
cooling and dedusting systems. 


49665 (NP—6752767) Potential and limits of automatic 
process control in coking plants. (Westfaelische 
Berggewerkschaftskasse, Bochum (Germany, F.R.). Inst. 
fuer iebsfuehrung im Bergbau). 1985. 31p. (In German). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86752767. 


Automatic process monitoring and control in a coking plant 
requires decentralized systems taking account of the coke oven, the 
gas cleaning system, and the coal derivatives production systems. 
Automation may enhance the efficiency of the coking plant, but op- 
timum use of automation systems necessitates the development of 
reliable measuring and analyzing instruments and of programs for 
supervision and implementation of maintenance and inspection 
work. 


49666 (NP—6753183) Emission reduction measures 
coke pushing - developments and experience. (Wertfachiache 
ne Bochum (Germany, F.R.). Inst. 

iebsfuehrung im Secaiee. 1985. 32p. (In German). 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE86753183. 

Two possible solutions are presented: 1. Quenching car cas- 
ings from roof to floor with efficient installed dust extractors and 
separators; 2. a mobile dust separator hood moved in front of the 
furnace from which the coke is to be pushed. The mobile hoods on 
the coke guide are operated in connection with quenching cars or 
mobile containers. 


49667 (NP—6770169) Measurements of absorption and 


bons with Lewis acids at high pressures. 
nische Hochschule Aachen (Germany, F.R.). Fakultaet fuer 
Maschinenwesen). 5 Apr 1984. 67p. (In German). NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE86770169. 
In order to make better use of German energy reserves, it is 
proposed that brown coal should be gasified with its own water 
content using the process heat of the THTR. A crude gas with a 
composition of 61% He, 31% of CO and 8% of CH, is formed. In 
order to separate out such a mixture of gases, a new process is pro- 
posed, in which the methane is physically dissolved in an absorbing 
washing material and the CO is chemically bound in a Lewis acid 
(here CO Al Ck). The methane is then released by reducing the 
pressure and the CO by raising the temperature in two subsequent 
regenerators. In order to give an estimate of this process, a high 
pressure experimental plant was designed and built by which the 
gas-liquid equilibria of the components concerned were measured. 
Regeneration experiments for splitting up the bound CO-Cu Al Ch 
were also done. It was found that using a suitable quantity of Lewis 
acid in the ing material, the CO was completely bound be- 
tween 0 and 25°C. A contrary tendency of the gases Hz and CH, in 
the solubility relative to the temperature (H2 was absorbed better at 
high temperatures) ensured that the methane was nearly completely 
absorbed at low temperatures, while little hydrogen was dissolved 
in the washing material. An absorber programme to simulate the 
separation process was prepared in parallel with the measurements. 
A temperature range of -30 to +50°C at pressures of 60 to 80 bar 
was calculated with the measured data. It then appeared best to op- 
erate the new process at 70 bar and -10°C. The compositions of the 
product flows and the expected costs were compared with those of 
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competing processes, i.e. the copper ammonia and the low temrera- 
ture processes, for this purpose. (EF) 


49668 (PB—86-209095/XAB) Coal-gasification environ- 
mental data summary: organics. Final PR etion ee 
1984-December 1985. Bombaugh, K.J. 

Austin, TX (USA)). Apr 1986. 179p. NTIS, PC eC A0S/ ME 
AOl. 

The report summarizes the organics data from environmental 
assessments of several low- and medium-Btu coal-gasification proc- 
esses conducted between 1977 and 1981 under the sponsorship of 
the US EPA. The data summary focuses on the concentration, 
composition, and mass flow of organics in the major streams of the 
various gasifier-related processes. Many compounds in the organics 
from the major gaseous-, aqueous, and solid-phase streams of the 
processes are identified. Organic compositions and stream concen- 
trations among plants and plant streams are compared. 


49669 (PB—86-215621/XAB) Estimated groundwater 
restoration costs associated with commercial underground 
coal gasification operations. Topical Fischer, D.D. 
(Radian Co: ——. TX (USA)). 17 Dec 1985. 52p. 
NTIS, PC A 1/MF Ai 
es by Gas a Inst., Chicago, IL. 

objective of this program was to complete a preliminary 
cost estimate for groundwater restoration for the Hoe Creek com- 
mercial underground coal gasification (UCG) facility under a set of 
ground rules based on field data measurements and specific com- 
pound removal requirements. Of the three approaches evaluated for 
disposal of the contaminated groundwater, deep well injection is 
the least expensive, followed by the alternate treatment approach. 


49670 (PB—86-215670/XAB) Radical intermediates and 


S.H.; Twardoch, U.M. (E ood, 
(USA)). Mar 1986. 44p. (C—811). NTIS, PC A03/MF AO0O1. 
mes ka Ge ne ae Chicago, IL. 

objective of the project was to determine the rates and 
mechanisms by which electron transfer (radical formation) reactions 
take place at carbonaceous surfaces contacted with molten (liquid) 
alkali metal salts and the effects of steam, carbon oxides, and hy- 
drogen on the reactivity of and product formation from the radical 
intermediates. The carbon-carbon bond network in coal macromo- 
lecules might be activated toward fragmentation as a result of oxi- 
dative or reductive changes leading to the formation of intermedi- 
ate charged radicals (radical ions). The project addresses the ques- 
tion of how alkali metal salts can promote (catalyze) the radical 
ion-mediated chemistry. 


49671 (SAND—85-1276) Slurry gelling phenomenology. 
Final report, October 1, 1982-December 31, 1984, Chapman, 
R.N.; Lynch, A.W. (Sandia National Labs., Alb jue, 
NM (USA). Sep 1986. Contract AC04-76DP007 9. 9. S7p. 
NTIS, PC A04/MF A0Ol; 1; GPO Dep. File Member 
DE86016058. 

In direct coal liquefaction, coal is dissolved in a process de- 
rived solvent and then catalytically upgraded. To dissolve the coal, 
a slurry of the coal and solvent is heated to 400 to 450°C under 
1000 to 3000 psig hydrogen. The slurry undergoes gelling as the 
coal dissolves. Viscosity changes associated with gelling influence 
the design and operation of these processes. Using the Helical 
Screw Rheometer developed at Sandia National Laboratories, we 
studied viscosity changes as a function of five process parameters 
for a single coal/solvent system: Illinois No. 6 coal and Koppers 
creosote oil. The were mean shear rate (58 and 333 
sec™*), heating rate (1.9 to 4.2°C/min), coal particle size (-80 and - 
200 mesh), solvent quality (hydrogenated and raw solvents), and 
coal concentration (38.5 and 45%). There were two major results 
that could affect direct coal liquefaction processes. One was that 
the viscosity increase could be minimized by applying high shear 
above some critical value. The other was that with a high-quality 
solvent and mild shearing, coal could be dissolved in the absence of 
hydrogen without producing retrogressive products. 9 refs., 17 
figs., 3 tabs. 
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49872 Evaluation of hot-gas cleanup devices for use with 
advanced combined-cycle systems. Materials and 
in Fossil Energy Applications; No. 60, 1-3(1 Feb 1986). 

The purpose of this project summary was to evaluate the ap- 
plicability of hot gas cleanup devices for use in coal gasification 
systems. The approach used in this study was, first, to determine 
gas stream parameters which could be used to describe the physics 
of particle collection and, second, to use these parameters in a 
series of model calculations to determine which of the gas stream 
variables would most strongly influence the magnitude of these pa- 
rameters. Results of the modeling study showed that particulate di- 
ameter was the dominant variable for all collection mechanisms. 
This was followed by gas flow and temperature. At least three hot 
gas cleanup devices were found suitable or potentially suitable for 
use with no fundamental barriers to their potential effectiveness. Of 
these, two devices - the screenless granular bed filter (CPC) and a 
cyclone augmented by acoustic agglomeration - were judged suita- 
ble for all coal conditions. The third device considered 
to be a suitable candidate for entrained-flow gasification was the 
Westinghouse ceramic cross-flow filter. 


49673 Postburn roof stability analysis for the TONO 
CRIP UCG burn. Taylor, L.M.; Sutherland, H.J.; Kuszmaul, 
J.S. (Sandia National Labs., Albuq ue, NM 87185). In 
Situ; 10: No. 2, 203-214(1986). Contract AC04-76DP00789. 

During the Ninth Annual Underground Coal Gasification 
Symposium, Sutherland, Hommert, Taylor, and Benzley presented 
a preburn prediction for the burn, roof fall and surface subsidence 
for the TONO CRIP UCG site in Washington state. That burn has 
now been completed and postburn measurements of cavity sizes 
have become available. In this manuscript the authors show that 
ee re ee ae eee 
postburn examination of the burn site. Discrepancies between the 
predictions and the measurements are shown to arise for two rea- 
sons. The first is that the burn sequence analyzed in the prediction 
was not allowed during the course of the experiment due to experi- 
mental difficulties. The second reason is that the stratigraphic sec- 
tion analyzed in the preburn predictions is slightly different form 
that observed above the burn. To clarify the discrepancies, the roof 
stability of the measured burn cavity is analyzed using the two 
analysis schemes that were used in the preburn analysis. 


49674 Online database for materials performance and 
design data for direct coal liquefaction. Caton, G.M.; oo 
A.R.; Gove, N.B. (Oak Ridge National Lab., TN). Energy 
Progress; 5: No. 4, 220-225(Dec 1985). 

A detailed system has been designed to organize materials 
performance and design data for direct coal liquefaction plants. The 
LMD (Liquefaction Materials Databases) system currently consists 
of 14 databases; 12 contain demonstration plant design data for dif- 
ferent components, and the remaining two contain laboratory and 
pilot plant/PDU data on corrosion coupons and equipment per- 
formance. These databases are interrelated and are interactively 
searched. Over 2200 records in these databases are interconnected 
by common attributes, including liquefaction project, functional 
area, and process fluid. Details on the types of information in these 
database are summarized. The databases can be queried through the 
flexible and powerful System 1022 Database Management System. 
Data can be easily viewed, sorted, changed, or listed as reports. 
For the infrequent user, a menu-driven interface to the system has 
been designed. No prior knowledge of System 1022 commands or 
query language is necessary for this system. 5 references. 


49675 Desulfurization of hot coal by zinc ferrite. Grind- 
ley, T.; Steinfeld, G. (U.S. Dept. of Energy, Morgantown 
Energy Technology Center). pp 419-465 of Acid and sour 

treating processes. Newman, S.A. Houston, TX; Gulf 
Publishing Co. (1985). 

It has been demonstrated that, in the operating regime 1,000 
to 1,200°F (= 540 to 650°C) and 120 to 240 psig(~ Ost 1.6M 
Pa [ga]) space velocity 1,000 to 2,000 h™’, a zinc ferrite sorbent can 
function in a hot gas stream from a fixed-bed coal gasifier, remov- 
ing low molecular weight sulfur compounds to a level of about 10 
ppm. High molecular weight sulfur compounds, which are constitu- 
ents of the associated tar and translate to up to 100 ppm of sulfur in 
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the gas, are not removed. The sorbent picks up about 30 percent of 
its weight of sulfur and can be regenerated by air at 1,400 to 
1,500°F (~ 760 to 815°C), to near its original condition with a re- 
sidual sulfur content (as sulfate) of less than 1 weight percent. Ab- 
sorption performance after three regenerations is close to that of 
fresh sorbent. A considerable amount of trace elements and ions, 
possibly deleterious to downstream processes, are absorbed and 
later released into the regeneration tail gas. 


0106 Properties 


REFER ALSO TO CITATION(S) 49667, 49670, 49722, 49724, 49726, 49742, 
49879, 49881 


49676 (DOE/METC—85/6027, pp 149-157) Distribu- 
tion of inorganics in low-rank coals. Hurley, J.P.; Kleesattel, 
D.R.; Lieberman, M.; Steadman, E.N.; Zygarlicke, C.J. 
(Univ. of North Dakota Energy Research Center, Grand 
Forks). Nov 1985. NTIS, PC A23/MF A01. File Number 
DE85013718. (CONF-850878—). Contract FC21- 
83FE60181. 

From AR and TD direct utilization contractors’ meeting; 
Morgantown, WV, USA (13 Aug 1985). 

In considering the complexity of the inorganic composition 
of low-rank coals from the perspective of utilization, the approach- 
es has been to seek to develop an understanding of how and why 
the inorganics are distributed among various occurrences, the 
extent of variability within and between mines and the causes of 
such variability. The work of this project can be divided into four 
areas of study: (1) chemical characterization using bulk chemical 
analysis to study composition and variability between and within 
coal seams; (2) chemical fractionation using laboratory procedures 
to evaluate elemental affinities to minerals and organic components; 
(3) form and chemical composition of components using micro- 
probe, reflected light microscopy and other methods to analyze 
specific minerals, lithotypes and macerals; and (4) field and petro- 
graphic analysis using field and laboratory study to examine litho- 
logic layering and physical and chemical variability in coal seams. 
Preliminary results are reported for coals from the Beulah-Zap and 
Kinneman Creek Beds (North Dakota) the Yampa subbituminous 
coal (Colorado), and the Martin Lake lignite (Texas). 


49677 (DOE/METC—85/6027, pp 158-166) Granular 
flow. Lewis, A.E.; Walton, O.R.; Braun, R.L.; Cervelli, 
D.M.; Cooper, J.M. (Lawrence Livermore National Lab., 
CA). Nov 1985. NTIS, PC A23/MF AO1. File Number 
DE85013718. (CONF-850878—). Contract W-7405-ENG-48. 

From AR and TD direct utilization contractors’ meeting; 
Morgantown, WV, USA (13 Aug 1985). 

A study was undertaken to develop and use new discrete 
particle computer models that numerically simulate the flow behav- 
ior of granular solids. The current poor state of knowledge of the 
rheologic behavior of bulk granular solids is hindering design ef- 
forts in such diverse areas as oil shale retorts, coal gasifiers/com- 
bustors, inertial confinement fusion reactors and high ee 
solar energy facilities. The two- and three-dimensional models 
being developed as part of this study are able to provide heretofore 
unobtainable detailed information on the microstructural mecha- 
nisms occurring in deforming granular materials. These computer 
models calculate the motion of each individual particle in an assem- 
bly of many inelastic, frictional particles responding to applied 
loads, boundaries and/or gravity. Statistical time and space aver- 
ages of the loads, positions and velocities of the individual particles 
during a flow simulation are used to obtain the macroscopic or 
bulk-material rheologic behavior. These calculations allow re- 
searchers to easily test the sensitivity of bulk rheologic properties 
to the various microscopic interparticulate interaction parameters 
modeled, as well as provide a means of directly simulating flows in 
many configurations. Initial work on this project has been with 
two-dimensional models using circular particles, and all flow simu- 
lations to date have used these models. The extension of these 
models to three dimensions is currently in progress and is expected 
to produce similar results. 
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49678 (DOE/METC—85/6027, pp 200-211) Physical 
properties and moisture. Bale, H.D.; Kinney, W.I.; Neu- 
mann, R.M.; Schwalm, M. K; Tye, C. (Univ. of "North 
Dakota Energy Research Center, Grand Forks). Nov 1985. 
NTIS, PC A23/MF AOl. File Number DE85013718. 
(CONF-850878—). Contract FC21-83FE60181. 

From AR and TD direct utilization contractors’ meeting; 
Morgantown, WV, USA (13 -_ 1985). 

The physical properties of coal must reflect in some way the 
spatial configuration of the organic macromolecules in the coal. It 
should be possible to relate observed properties to the structural ar- 
rangement of the coal. The principal objectives in the physical 
property studies of low-rank coals are the determination of their: 
(a) relative amounts of tightly and loosely bound moisture, (b) po- 
rosity and pore size distribution, (c) mechanical and thermal friabili- 
ties, and (d) surface areas. Results are presented on lignite and sub- 
bituminous coals from Montana, North Dakota, Texas, and New 
Mexico. 


49679 (DOE/METC—85/6027, pp 230-235) Polydis- 
perse coal slurry rheology. Probstein, R.F.; Sengun, M.Z. 
(Massachusetts Institute of Technology, Cambridge). Nov 
1985. NTIS, PC A23/MF A01. File Number DE85013718. 
(CONF-850878—). Contract FG22-84PC70061. 

From AR and TD direct utilization contractors’ meeting; 
Morgantown, WV, USA (13 Aug 1985). 

The objective of the program is to develop a theory to pre- 
dict the rheological characteristics (viscosity) of highly loaded, sta- 
bilized coal-water slurries over a wide range of shear rates from 
those typical for pumping (100 sec™*) to those typical of atomiza- 
tion (20,000 sec™*) in order to enable the optimum design of sys- 
tems employing such slurries as alternate fuels. Results have shown 
the following. (1) Relative bimodal character of dense coal-water 
slurries is borne out. (2) Simplified purely bimodal model shows 
that the particle sizes separating coarse and fine volume fractions in 
six different slurries are between 2 and 8 microns, even though the 
particle diameters in the slurries range from 0.5 to 300 microns. (3) 
Large particles govern level of slurry viscosity at low shear rates. 
(4) If the maximum packing fraction is modified to account for a 
continuous particle size distribution, indications are that the separat- 
ing diameters range is likely to be narrower. Studies are continuing. 


49680 (DOE/METC—85/6027, pp 404-414) Coal struc- 
ture and reactivity in pyrolysis. Narayan, R.; Huang, S. 
(Purdue Univ., West Lafayette, IN). Nov 1985. NTIS, PC 
A23/MF A0O1. File Number DE85013718. (CONF-850878— 
). Contract FG22-84PC70792. 

From AR and TD direct utilization contractors’ meeting; 
Morgantown, WV, USA (13 Aug 1985). 

The major thrust of this project is in elucidating the nature 
of the organic structural units present in a bituminous coal and its 
implications for coal reactivity. Evidence has accumulated from 
spectroscopy, pyrolysis-mass spectrometer, flash pyrolysis, and sol- 
vent extraction studies to support the existence of relatively low 
molecular weight hydrogen-rich polymethylene compounds in dis- 
tinctly separate domains from the aromatic coal matrix which con- 
tains them. These molecules are probably trapped in the macro- 
pores created by the crosslinking of the aromatic clusters. Thus, the 
major objective of the project is to isolate and characterize these 
low molecular weight compounds - the so-called guest molecules. 
Selective room temperature cleavage of the ether and diary] link- 
ages, which are purported to be the crosslinks of the macromolecu- 
lar structure is envisioned as an attractive method to allow ready 
extraction of these guest molecules without affecting the original 
structure and other functionalities. It is also proposed to study the 
energetics of coal degradation vis a vis-a-vis the guest molecules 
and its implications for coal pyrolysis and other coal conversions. 


49681 (DOE/PC/60039—10) Phase behavior of coal 
correlation development. 


fluids: data for for the period 
May 1, 1986-July 31, 1986. Robinson, R.L. Jr. (Oklahoma 
State Univ., Stillwater (USA). School of Chemical Engi- 
neering). 10 Sep 1986. Contract FG22-83PC60039. 18p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86015472. 
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The effective design and operation of processes for conver- 
sion of coal to fluid fuels require accurate knowledge of the phase 
behavior of the fluid mixtures encountered in the conversion proc- 
esses. Multiple phases are present in essentially all stages of feed 
preparation, conversion reactions and product separation; thus, 
knowledge of the behavior of these multiple phases is important in 
each step. The overall objective of the author’s work is to develop 
accurate predictive methods for representation of vapor-liquid equi- 
libria in systems encountered in coal-conversion processes. During 
the present report period, simple representations were developed 
for the solubilities of CO. and ethane in heavy n-paraffin solvents. 
These complement the more complex representations developed 
previously by Gasem and Robinson for the CO. + n-paraffin sys- 
tems. The simplified representations express the interaction parame- 
ter C/sub ij/ (or k/sub ij/) in the Soave-Redlich-Kwong equation 
of state as a function of the carbon number of the solvent. 10 refs., 
8 figs., 1 tab. 


49682 (DOE/PC/60791—10) Solid state NMR coal sci- 
ence, Final progress report. Zilm, K.W. (Yale Univ., New 
Haven, CT (USA). Dept. of Chemistry). Aug 1986. Con- 
tract FG22-83PC60791. 19p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86015359. 

This report covers the final work on this project and sum- 
marizes the accomplishments of the project. The dipolar shift corre- 
lated 2D NMR method described in previous reports has been ap- 
plied to a whole coal successfully. The theory necessary for semi- 
quantitative interpretation of this data has also been worked out 
and implemented computationally. Several interesting structural 
features in coal seen by the 2D dipolar shift experiment not previ- 
ously observed by other NMR methods are discussed. 4 figs. 


49683 (DOE/PC/70773—6) Macromolecular structure of 
low rank coals and lignites. Progress report, March 1-July 1, 
1986. Baskar, A.J.; Larsen, J.W.; Wei, Y.C. (Lehigh Univ., 
Bethlehem, PA (USA). t. of Chemistry). 11 Jul 1986. 
Contract FG22-84PC70773. 17p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE8601 2694. 

Diffuse reflectance infra-red Fourier transform (DRIFT) 
spectroscopy has been employed to study hydrogen bonds between 
Rawhide coal and several organic Lewis bases. Coal was diluted in 
KBr to improve the sensitivity and to prevent the detector satura- 
tion previously experienced. The bases swell the coal and hydrogen 
bond to hydroxy-functionalities. The hydrogen bond strengths are 
characteristic of the base used and, at least at this early stage, show 
a linear dependence on base strength (pK/sub b/). 4 refs., 7 figs. 


49684 (DOE/PC/80521—T4) — 
coals and other so September 1 wes Aucast 30, 1906. 
Arnett, E.M. (Duke Univ., Durham, NC (USA). Dept. of 
). 1986. Contract FG22-85PC80521. 45p. NTIS, 
PC A03/MF AOl1; 1; GPO Dep. File Number D 6015188. 
The aim of this project is to develop the thermodynamic in- 
formation necessary for comparing various types of acidic solids in 
terms of their interaction with basic molecules. An important goal 
is to explore the possibility of a multiparameter correlation equation 
which could be used to classify the adsorption of bases on complex 
solid acids, such as coals, as a linear combination of terms repre- 
senting Broensted acidity, Lewis acidity, hydrogen bonding and 
dispersion-polarizability factors. This report which covers accom- 
plishements for the first year consists of three parts. The first con- 
cerns use of the Quantasorb BET apparatus for measuring surface 
areas and pore size distributions. Part II concerns silica as a hetero- 
geneous solid for modeling hydrogen-bonding interactions. The 
third section describes studies of adsorption on anthracite coal and 
comparison of the results with adsorption on graphite and amber- 
sorb carbon. 


49685 (NP—6770166) Effect of the properties of coal on 
the performance of selected gasification processes. Franken, 
G. (Technische Hochschule Aachen (Germany, F.R.). Fa- 


kultaet fuer Bergbau und Huettenwesen). 13 Apr 1984. 
. (In German). NTIS = Sales Only), PC A09/MF 
. File Number DE867701 
Siecaeaiebaednaimiiie didiehe-veidilictaibiaeeas 
coal gasification were discussed with the example of well-proven 
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processes and promising or typical further developments: the fol- 
lowing processes: Koppers-Totzek, Shell-Koppers and Saarberg- 
Otto represent flow gasification; the following processes: high tem- 
perature Winkler, U-gas and Westinghouse processes represent flu- 
idized bed gasification and the following processes: oe 
or British Gas/Lurgi are examples of solid bed gasification with 

dry or liquid ash extraction. Special attention is paid to processes 
with further development. As these developments are, almost with- 
out exception, directed towards increasing the process pressure, the 
effect of the higher pressure on the performance of the process is 
foremost. To distinguish the coal, and with regard to the compara- 
bility of data, only those properties were used which can be deter- 
mined by standardized analytical processes: the immediate analysis 
and analysis of elements, the calorific value, the ash melting proper- 
ties and the behaviour of the coal during pyrolysis. The assessments 
show that for all gasification processes (apart from factors related 
to the plant), the reactivity of the coal plays an important part. As 
no standardized method for determining the Teactivity is available 
yet, the content of volatile matter occurring in pyrolysis is used as 
a measure of the reactivity of the coal. 


49686 (NP—6770173) Formation of coke structures 


(T.H.) (German 
1985. 157p. (In German). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE86770173. 

The dissertation discusses the formation and modification of 
coke structures during pitch pyrolysis, and the effects on the physi- 
cal properties of the coke. Apart from the in-situ investigation of 
liquid crystal formation in molten pitch, the graphitization and ther- 
mal expansion characteristics of pitch cokes are gone into. The in- 
terdependences between the graphitization characteristics and the 
formation of bulk mesophases are discussed. (HAG) 


49687 (PB—86-215696/XAB) Fundamentals of coal char 
chemistry. Annual report, February 15, 1985-February 14, 
1986. Stein, S.E. (West Virginia Univ. ts —, 
(USA)). Feb 1986. 159p. NTIS, PC A08/MF A0O1 

Prepared in cooperation with National Bureau of Standards 
(NML), Gaithersburg, MD. Chemical Kinetics Div. Sponsored by 
Gas Research Inst., Chi IL. 

The objective of investigation was to determine chemi- 
cal-reaction mechanisms leading to bond formation, aromatization, 
and char formation in the pyrolysis of polycyclic aromatic hydro- 
carbons and develop a chemical model for active sites in char. De- 
tailed kinetic studies of ring-formation (condensation) and bond 
cleavage (dissociation) of four diaryl hydrocarbons (1,1'-binaphthyl, 
1, 2'-binaphthyl, 1-phenylnaphthalene and 9-phenylanthracene) 
were carried out over the range 360 to 480C, and tentative mecha- 
nistic interpretations were made. 


49688 if pan Chemical and toxicologic char- 

and two-stage direct coal lique- 

it, C.W.; Stewart, D.L.; Mahlum, 

D.D.; Chess, E.K.; Wien, B.W. (Pacific Northwest Lab., 

Richland, WA (USA)). Mar 1986. Contract AC06- 

76RL01830. 8p. (CONF-860911—10). a PC A02/MF 
A01; GPO Dep. File Number DE860155 

From 192. American Chemical see national meeting; 


Aa ee 
coal liquefaction have included two- 


advances in 

ange teenie processes and petroleum resid/coal 
co-processing technology. Two-stage oaieas-ead liquefaction processes 
are generally comprised of a first-stage thermal or liquefaction reac- 
tor followed by a second-stage hydrogenation step. Petroleum 
resids and coal are simultaneously converted to liquefaction prod- 
ucts in co-processing technology. The purpose of this paper is to 
report the prelimianry results of the chemical analysis and toxico- 
logical testing of a coal liquefaction co-processing sample set, and 
to compare these results to those obtained from two-stage coal liq- 
uefaction materials. Samples were chemically characterized by 
chemical class fractionation, gas chromatography, gas chromatogra- 
phy-mass spectrometry, and low-voltage probe-inlet mass spectrom- 
etry. Toxicological activity was measured using the standard histi- 
dine reversion microbial mutagenicity test and an initiation/promo- 
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tion assay for mouse skin tumorigenesis. A brief description of these 
methods are presented and results are discussed. 9 refs., 2 figs., 3 
tabs. 


49689 (SAND—86-1105C) Rheology and chemical studies 
of coal-water mixtures, Lynch, A.W. (Sandia National Labs., 
Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 14p. (CONF-8609104—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86015398. 

From 6. international workshop on coal liquid and alternate 
fuels technology; Halifax, Canada (29 Sep 1986). 

Rheology is a critical performance specification for coal 
water slurries. The primary role of additives is to modify rheology 
and to optimize performance. The effect of an additive is dependent 
on the chemical interactions of the additive, the surface of the coal, 
and the slurry liquor. Using a Helical Screw Rheometer, which 
functions as a small scale flow loop, we measure rheology in-situ 
and withdraw slurry samples as functions of time. We use fresh 
coals that have been stored under inert atmosphere after being 
mined. Since unweathered coals are fairly reactive, the coal surface 
and slurry liquor change with time. Through extensive analyses of 
the coal surface and slurry liquor, we determine what chemical 
changes have taken place. For three coals (2 bituminous and 1 sub- 
bituminous) and three additives (nonionic, anionic and cationic), we 
determined the nature of these chemical changes and how they 
affect rheology. 7 refs., 7 figs., 5 tabs. 
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REFER ALSO TO CITATION(S) 49662, 49699, 49700, 49708, 49729, 49742, 
49747, 49748, 49749, 49750, 49751, 51568, 51947, 51948, 51961, 51962, 51963, 
51964, 51965, 51967 


49690 (DOE/CE/15212—T2) [Lambda coal cleaning 
]. Final technical (Lambda Group, Inc., Co- 


process report. 
lumbus, OH ae 1986. Contract FG01- 85CHi5212. 17p. 


/MF AOl; 1; GPO Dep. File Number 
DE86013889. 


Besides removing sulfur and heavy metals from coal, the re- 
search at Lambda Group, Inc. has produced 4 other processes and 
variations of those processes, all of which address the problems 
caused by acidic pollution. The processes are fast, flexible, cost-ef- 
fective, fairly simple and in all cases, synergistic, symbiotic and 
mixotrophic. We have found new uses for old microbes and added 
new microbes to our arsenal in the battle against acidic pollution in 
whatever form it occurs. “Acid Rain” (acid deposition) can be re- 
duced and reversed; coal fines cleaned on line in batch reactors, in 
fines ponds and in buried sediment sludge ditches. Clean coal re- 
duces one of the causes of acid deposition. Now, we can also re- 
verse the damage done to aquatic and terrestrial ecosystems and 
make pollution profitable by reducing it into valuable raw materi- 
als, such as sulfur, iron, aluminum, copper, etc. We have outside lab 
verification on all the processes except the Delta. 


(DOE/ET/17087—T1) economic 
analysis of three processes for mineral recovery from fly ash. 
Final report. Doring, C. (Science it Corp., Wash- 
ington, DC (USA)). 30 Dec 1983. Contract ACOI- 
80ET17087. 86p. NTIS, PC AOS5/MF AOI; GPO Dep. File 
Number DE86014108. 

A review of the economic analyses of the lime-soda sinter, 
Hichlor, and direct acid leach processes to remove metals from 
flyash was conducted. Aluminum, iron, and possibly titanium re- 
covery were emphasized. Data on the metals content of fly ash 
were collected and analyzed based on types of coal actually burned 
in coal-fired power plants in each state and DOE region. Results 
are presented. (PSB) 


49692 (DOE/FE/60181—2089) Particulate characteriza- 
tion. Final report the period ending March 31, 1986. 
Miller, S.J.; Laudal, D.L. (North Dakota Univ., Grand 
Forks (USA). Energy Research Center). Jun 1986. Contract 
FC21-83FE60181. 42p. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86014272. 

The primary focus is on characteristics which are critical to 
particulate control device performance and the environment for 
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western low-rank coals. The concern is that the control device re- 
moval efficiency is reduced for particles less than 2um diameter 
and these fine particles represent a potential health hazard. Fly ash 
particle size distribution, morphology, composition, and ash cohe- 
siveness were measured and related to the level of fine particle 
emissions from the baghouse and to the specific coal. A major find- 
ing of the study is that fine particulate emissions from a fabric filter 
are coal specific. That is, some coals produce fly ash which is easily 
collected while others produce fly ash with a smooth surface tex- 
ture and low ash cohesiveness resulting in a difficult-to-collect ash. 
Tests were also conducted to determine the effect of micronizing 
the coal (mass median diameter approximately 10 ym) on the 
amount of respirable particulate matter produced. Results from 
combustion tests of two coals show that reduction in coal particle 
size reduces the median fly ash diameter and significantly increases 
submicron particle production. Trace element fly ash particle size 
studied for a micronized and a normal grind Texas lignite showed 
that selenium was the most highly enriched element in the submi- 
cron particles but there was also significant submicron enrichment 
of barium and vanadium for both coals. A method to reduce fine 
particulate emissions for difficult-to-collect ash was developed. 


49693 (DOE/FE/60181—2090) Waste characterization. 
Final report for the period ending March 31, 1986, Moretti, 
C.J.; Henke, K.R. (North Dakota Univ., Grand Forks 
(USA). Energy Research Center). Jun 1986. Contract FC21- 
83FE60181. 127p. NTIS, PC A07/MF A01; GPO Dep. File 
Number DE86014273. 

Waste materials from conventional and advanced low-rank 
coal utilization processes are characterized from pilot scale coal 
combustion tests. Elemental and mineral analyses were followed by 
leaching tests. Trace element immobilization studies identified addi- 
tives and treatment processes to reduce leaching of arsenic and se- 
lenium in a solid waste disposal site setting. The results indicate 
that low-rank coal fly ashes produced from coals mined at different 
sites vary moderately in elemental and mineral compositions and 
greatly in leachate composition. The ash data was analyzed for 
mineral phase relationships, and for correlations between the major 
and trace elements. Solid wastes from several advanced low-rank 
coal utilization and flue gas clean-up processes were also character- 
ized. These included fly ashes from hot-water-dried coal water 
slurry combustion tests, fly ashes from direct furnace injection tests 
using pressure hydrated lime for SO. capture, and fly ashes from 
flue gas injection tests using NHs and SOs to enhance fine particu- 
late collection in a baghouse. Liquid and solid wastes produced 
from the incineration of concentrated coal gasification wastewater 
were also characterized. 


49694 (DOE/FE/60181—2092) Ash and slag character- 
ization. Final report for the period ending March 31, 1986. 
Falcone, S.K. (North Dakota Univ., Grand Forks (USA). 
Energy Research Center). Jun 1986. Contract FC21- 
83FE60181. 60p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE86014275. 

A procedure was developed for mine sampling and the stor- 
age of standard coals under argon. In total, 53 coals were collected 
and are also available to other DOE supported projects at the 
Center. Task 2 was the study of mineral transformation during 
ashing of low-rank coals. Results of this study verified the impor- 
tance of organically-bound alkalies, specifically calcium and 
sodium, in forming low-melting temperature aluminosilicates (i.e., 
melilites). Task 3 highlighted the viscosity studies.on the molten 
ash of low-rank coals. A major part of this study involved the 
modification of the Urbain equation so that it can be used to pre- 
dict the Newtonian behavior of low-rank coal slags. In addition, the 
effects of iron and sodium on viscosity, hysteresis, and the nature of 
the non-Newtonian flow were examined. Task 4 comprised the 
identification of volatilized species evolved during the combustion 
of selected low-rank coals. In each case sodium, potassium and 
sulfur were found to be major components of the condensed vola- 
tiles. Verification of their volatility on an experimental basis has sig- 
nificance in their possible contributions to forming new solid and 
liquid phases at high temperatures. Finally Task 5 evaluated the use 
of various sessile drop techniques to determine the surface tension 
of low-rank coal slags. Results show that meaningful surface ten- 
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sion measurements can be obtained with the use of vitreous carbon 
as a substrate. 


49695 (DOE/PC/80540—T4) [Emission control equip- 
ment for residential coal stoves]. (North Carolina Central 
Univ., Durham (USA)). 11 Jul 1986. Contract FG22- 
85PC80540. 9p. NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE86012930. 

The test results for the quality of bituminous coal on the 
orsat are still slightly below the acceptable range. Hence, the orsat 
analyzer was checked by sampling and analyzing air several times. 
The result on the average gave 20.85 which is very close to the 
standard % oxygen in the air (20.9). The orsat analyzer also passed 
the leak check which was performed before this above test. The 
soil filter-bed is completed. With the induced draft blower on, there 
are no visible emissions from the soil filter. The wet scrubber is 
used simultaneously to extract heat and particulates from the flue 
gas. We expect the gaseous emissions to be involved in aerobic bio- 
logical action in the soil filter. 


49696 (SVF—182) Limestone injection for desulfurization 
of flue gases: A status report regarding work at IFRF up to 
and including 1983. Blomqvist, G. (Stiftelsen foer Vaerme- 
teknisk Forskning, Stockholm (Sweden); Studsvik Energi- 
teknik AB, Nykoeping Cone Jan 1985. 80p. (In Swed- 
ish). (STUDSVIK-EB—84-36). NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE86752977. 

IFRF (International Flame Research Foundation) at Ijmui- 
den, Holland, has studied direct desulfurization of flue gases by in- 
jection of slaked lime or limestone with the tertiary air into a low 
NOsub(x) burner. They found that it is possible to reduce SO, 
emission by 50% with injection of Ca(OH)2 (Ca/S=2) under condi- 
tions giving 50% NOsub(x) reduction. If the coal contains less that 
0.5% S a greater Ca/S-ratio is necessary to achieve the same rela- 
tive decrease of SO2 emission than for a coal with a higher sulfur 
percentage. Ca(OH): is a much better sorbent than CaCOs or dolo- 
mite. It is possible reach about the same degree of desulfurization 
by injection at a suitable point into an ‘ordinary’ burner. The opti- 
mum conditon for S reduction may, however, give rise to an in- 
creased NOsub(x) emission. Injection of sorbent with the coal 
should in general be avoided. 


49697 Selection of flyash filters for pressurized fluidized- 
bed combustors. Materials and Components in Fossil Energy 
Applications; No. 60, 1-3(1 Feb 1986). 

The strengths and weaknesses of each of the concepts that 
has been proposed for pressurized fluidized-bed combustion (PFBC) 
fly ash cleanup service were reviewed to find those having the 
greatest promise for successful development into full-scale commer- 
cial devices in the near term. Concepts that merit consideration for 
long-term research support (5 to 10 years) were also considered 
where there was reasonable certainty that the devices would be 
clearly superior to the near-term choices, should their early promise 
be fulfilled. The concepts considered were: cyclones, granular bed 
filters, electrostatic precipitators, and cake filters. The cleanup de- 
vices recommended for development support were a fabric filter 
using 3M’s Nextel ceramic fibers, a plate-type electrostatic precipi- 
tator, a slowly settling, countercurrently operated granular-bed 
filter. In addition, it was suggested that support be given to rele- 
vant materials research and development, because past pilot system 
failures can be traced largely to failures of materials of construc- 
tion. 


ene aati of mais te sie Slee 
Hillsman, 


49698 
x/ emissions from electric utilities. E.L.; Alvic, 
D.R. (Energy Div., Oak Ridge National Lab., Oak Ridge, 
TN 37831). 309-3 14 of Modelling and simulation. Casetti, 
E.; Vogt, W.G.; Mickle, M.H. Research Triangle Park, NC; 
Instrument Society of America (1984). (CO -8404144—). 
From Modeling and simulation conference; Pittsburgh, PA, 
USA (19 Apr 1984). 
Emissions of oxides of sulfur and nitrogen, from the combus- 
tion of fossil fuels, are a major contributor to acid precipitation. 
Present knowledge suggests that reducing these emissions will 
reduce acid deposition, although the processes of pollutant trans- 
port and transformation are still poorly understood (National Re- 
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search Council, 1983). Using data described below, we estimate that 
the electric utility industry released approximately 21 million tons 
of oxides of sulfur (SO/sub x/) to the atmosphere in 1981. The total 
SO/sub x/ released from all sources in the U.S. in 1982 was ap- 
proximately 29 million tons (GCA Corp., 1982). Thus, proposals to 
reduce emissions from electric power plants have been receiving in- 
creased attention. This paper describes some efforts to model the 
effects some of these proposals would have on the utility industry 
in different regions of the country. 
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REFER ALSO TO CITATION(S) 49666, 49668, 49669 


49699 (DOE/FC/10618—2174) Ion exchange and soil at- 
tenuation of Gulf Coast and Great Plains soils. Quarterly 
report, April 1-June 30, 1986. Hassett, D.J.; Larson, A.; 
Daly, D. (North Dakota Univ., Grand Forks (USA). North 
Dakota Mining and Mineral Resources Research Inst.). 15 
Jul 1986. Contract AC21-84FC10618. 56p. NTIS, PC A04/ 
MF A0O1; GPO Dep. File Number DE86015282. 

The overall objective of this project is to study the trace ele- 
ment attenuation characteristics of various overburden sediments 
from Texas and the Northern Great Plains. Soil trace element at- 
tenuation was measured using batch experiments. These batch at- 
tenuation experiments are being carried out on carefully selected 
soils which have been characterized with respect to both chemical 
and mineralogical properties. The key soil factors are mineralogy 
and buffering capacity. Special attention is being given to the buf- 
fering capacity since many trace elements are sensitive to pH with 
respect to attenuation. The neutralization capacity is being used as 
the reference rather than a target pH of the system. It was found 
that the alkaline buffering capacity of the Texas sediments used in 
this study were lower than that of North Dakota sediments which 
were used in a previous study. Attenuation experiments are being 
conducted using select cations and anions. The elements which are 
being used to measure attenuation are As, Cd, Fe, Hg, Mo, Pb, and 
Se. During this quarter characterization of the sediments by physi- 
cal methods and by x-ray diffraction was completed. Experiments 
were performed to determine chemical and physical properties of 
the sediments. X-ray diffraction was completed to determine the 
clay mineralogy of the samples. The work to determine the alkaline 
buffering capacity of the sediments was completed. The buffering 
capacity is used in the design of the trace element attenuation ex- 
periments. The major effort during this quarter was the generation 
of data to measure the trace element attenuation properties of the 
Texas sediments. During this period the final samples were received 
and the emphasis was on bringing these up to date with respect to 
samples received earlier. 2 refs., 6 tabs. 


49700 (NP—6752764) Emissions and emission reduction 
systems in the coal derivative production facilities of a coking 
plant. (Westfaelische Berggewerkschaftskasse, Bochum 
(Germany, F.R.). Inst. fuer Betriebsfuehrung im Bergbau). 
1985. 27p. (In German). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86752764. 

Coking plants may present odour unisances to their vicinity 
although these odours are no health problem. Typical odorants 
emitted by a coking plant are: Hydrogen sulfide, mercaptanes, 
carbon sulfide, naphthaline, phenol and ammonia. The odour 
threshold of these substances may be quite close to the analytical 
detection limit. There are a large number of emission sources, e.g. 
production and storage containers, baths, tar sinks, and ventilation 
systems. The report describes the possible sources of emissions as 
well as the countermeasures available at the present state of the art. 


49701 (NP—6753182) Environmental effects and emis- 
sion reduction measures in coal and coke transport, handling, 
and storage. (Westfaelische ee powathachatbnasn 
Bochum (Germany, F.R.). Inst. fuer iebsfuehrung im 
Bergbau). 1985. 33p. (in Re NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE86753182. 

From the environmental point of view, “moving” stockpiles 
must be disti from stockpiles at rest”. The latter are usual- 
ly constructed for longer periodsof time, while “moving” stockpiles 
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are continuously being filled up and removed again. Dust and noise 
emissions are caused during these operations; also, stored material 
may be blown over into the neighbourhood. Blow-over may be 
prevented by spraying with suitable chemicals. Self-ignition fol- 
lowed by low-temperature carbonisation gas emissions can be pre- 
vented by compacting the material using wheel loaders or vibration 
rollers. 


(NP—6770197) Revegetation in the Southern 
Rhenish brown coal district - consequences and limits of plan- 
ning. Hugenroth, B. (Freiburg Univ. (Germany, F.R.). 
Forstwissenschaftliche Fakultaet). 1 Jul 1985. 252p. (In 
German). NTIS (US Sales Only), PC A12/MF AOI. File 
Number DE86770197. 

A description of the investigated region is followed by a dis- 
cussion of the concept of revegetation and its change with the 
times. The revegetation procedure and various methods of revege- 
tation are reviewed. The plans of the Brown Coal Committee are 
mentioned, as are the plans of the mining companies which reflect 
their profit-orientated attitude. The latter are divided into different 
categories. Conflicting uses in this field are mentioned. 


49703 (PB—86-215852/XAB) Investigation of quartz 
dust sources and control mechanisms on surface-coal-mine op- 
erations. Volume 1, Results, analysis, te conclusions, on 
File June 1984-March 1086. Zimmer, R.A.; Lueck, 
S.R. (PEI Associates, Inc., Golden, CO (USA)). Mar 1986. 
74p. NTIS, PC A04/MF AO1. 

The basic objective of the study was to evaluate the sources 
of airborne quartz dust during removal of overburden at surface 
coal mines to which the highwall driller, drill helper, truck driver, 
and bulldozer operator are exposed. Testing was conducted at 11 
mine locations. Both dry and wet control systems for overburden 
drills were evaluated at the various mines. The test results showed 
that both control systems are capable of achieving greater than 
95% control under certain conditions. On dry systems, a nearly 
linear inverse relationship was found between shroud height and 
control efficiency. Control efficiencies ranged from 41% to 99% 
over the 0- to 27-in. height range evaluated. Dry systems per- 
formed most efficiently when the shroud was positioned as close to 
the ground as possible. For wet systems, measured control efficien- 
cies ranged from 9% at a water flow rate of 0.2 gal/min to 96% at 
1.2 gal/min. Water flow rates greater than 1.0 gal/min were found 
to cause operational problems. Quartz concentrations of the respira- 
ble particulate ranged from below detectable limits to 13.6%. 


49704 (PB—86-215860/XAB) Investigations of quartz 
surface-coal. 


dust sources and control mechanisms on -mine op- 
erations. Volume 2. Appendices. Open file report, June 1984- 
March 1986. Zimmer, R.A.; Lueck, S.R. (PEI Associates, 
a — CO (USA)). Mar 1986. 370p. NTIS, PC A16/ 


49705 (PB—86-217981/XAB) Seasonal variation in respi- 
rable dust concentration in US coal mines. Report of Investi- 
gations. Greninger, N.; Courtney, W.; Divers, E. u of 
Mines, Pittsburgh, PA (USA). Pittsburgh Research Center). 
1986. 14p. (BUMINES-RI—9014). NTIS, PC A02/MF AO1. 

Library of Congress catalog card no. 86-600001. 

The Bureau of Mines examined the possibility of a seasonal 
variation of respirable dust concentration in U.S. coal mines. The 
first step was to review company and MSHA-inspector dust sam- 
ples that had been collected during the past several years in 14 se- 
lecied mines for compliance purposes. Results indicated severe scat- 
ter in data; most standard deviations of the dust concentrations 
measured in winter and summer months were comparable in magni- 
tude with the mean values of dust concentrations for the seasons. 
Therefore, a detailed statistical analysis was conducted. 
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49706 (BMFT-FB-T—86-026) Exploration of coal depos- 


its by exploratory boreholes from the surface. Phase 2. Final 
report. Fiebig, H.; Frieg, C.; Klesse, E.; Mueller, W.; 
Schmitz, D.; Drozdzewski, G.; Finsterwalder, R.; Pruefert, 
J.; Rabitz, A.; Steuerwald, K. (Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.); Berg- 
bau-Forschung G.m.b.H. Forschungsinstitut des Steinkoh- 
lenbergbauvereins, Essen (Germany, F.R.); Geologisches 
Landesamt Nordrhein-Westfalen, Krefeld (Germany, F.R.); 
Ruhrkohle A.G., Essen (Germany, F.R.); ke 
A.G., Saarbruecken (Germany, F. R); 
Berggewerkschaftskasse, Bochum (Germany, F.R.)). 
1986. 275p. (In German). NTIS (US Sales Only), PC A12/ 
MF AO1. File Number DE86752778. 

Concentrated exploration in marginal zones of the Ruhr and 
Saar coalfields by means of seismic reflection measurements to 
identify tectonic macro-structures and by drilling of 21 boreholes 
aimed at optimal development based on geological/structural as- 
sessment, determination of collaring points of boreholes in conjunc- 
tion with seismic reflection measurements; explorative boreholes 
from the surface according to the most recent state of the art using 
improved geophysical borehole measurement techniques, successful 
achievement of 101 km profile seismics, 9 km? surface seismics, and 
19 deep boreholes in the Ruhr, and 40 km linear seismics and 2 
deep boreholes in the Saar coalfield. They provided new knowl- 
edge of seam orientation, seam correlation, strata sequence, and tec- 
tonics as well as of the configuration and particularities of the over- 
burden. Specific tectonic evaluations of boreholes served as basis of 
the geological assessment of these regions. Thanks to the combined 
analysis of boreholes, seismics, and neighbouring developments it 
was possible to define and map geological structures. The results 
covering the 10 planning zones of the Ruhr and 2 planning zones of 
the Saar coalfields have been plotted in detail and it is recommend- 
ed to pursue the above explorative approaches by both intensifying 
as well as extending the surface of such exploration measures. 
(orig./MOS). 


0120 Mining 


REFER ALSO TO CITATION(S) 49647, 49760 


49707 (NP—6752762) Recent results in rock burst pre- 
vention. (Westfaelische Se Bochum 
(Germany, F.R.). Inst. fuer iebsfuehrung im Bergbau). 
1985. 32p. (In eee NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86752762. 

In cases of an increased danger of rock bursts or of strong 
local short-term rock pressure fluctuations, testing and stress relief 
measures must be concentrated in a short period of time. Un- 
manned winning operations may be a further safety measure. ‘Natu- 
ral stress relief’ can be enhanced by ventilating the longwall faces 
of the two gateroads in the zone in front of the face at a length of 
40 to 60 m in the seam region from roof to floor and keeping a 
constant distance of about 0.3 m between the coal face and the 
props. ‘Natural’ stress relief in rise drifts and dip roads is also possi- 
ble by channelling and loosening of the solid roof or floor strata by 
means of shotfiring. The seam stress is relieved once the bonding 
strength of the bedrock has been removed. 


49708 nai, ee Se. eS 

reducing the environmental burden of mine waste dumps 
above-ground. agen ego Ber. a 

Bochum (Germany, sea) OTT 

Bergbau). 1985. 23 S (US Sales Only), 

PC A02/MF AOI. File Number B DESOTS2TN2. 

Overburden disposal remains a critical problem for the 
mining industry. Mechanical and thermal processes for producing 
constructional materials from mine dirt have been developed and 
tested. This and the other possibility of overburden use, i.e. in dam 
construction, pit filling, and land reclamation in coastal region, ac- 
count for about 15 million tonnes of dirt per annum. This figure is 
not expected to rise much. Even with enhanced pneumatic staving, 
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about 55% of the mine dirt must still be dumped. Modern dumps 
are designed in accordance with the environmentalists’ wishes, al- 
though it should be noted that this form of dumping requires great- 
er areas of land than conventional dumps. 


49709 (NP—6770141) Theoretical and experimental in- 
——— of a measuring system to determine the deflection 
of scraper chain conveyor troughs in underground mining op- 
erations. Arnold, G. (Technische Hochschule Aachen (Ger- 
many, F.R.). Fakultaet fuer Bergbau und Huettenwesen). 23 
Nov 1984. 80p. (In German). NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE86770141. 

Coal ploughs are made to change directions by jolts and 
jerks. This causes deflection of the conveyor troughs. The extent of 
deflection can be measured and controlled by a newly developed 
measuring system. The structure and function of the sensor and of 
the electric system are described. The applicability and reliability of 
the measuring system has been tested in practical experiments. The 
measuring system works by remote inductive measurement. (HLN). 


49710 (NP—6770149) Investigation of the performance of 
combined rock bolt and meshed wire supports and their opti- 
mum dimension in German coal mines. Czwalinna, J. (T 
nische Hochschule Aachen (Germany, F.R.). Fakultaet fuer 
Bergbau und Huettenwesen). 23 Nov 1984. 169p. (In 
‘German). NTIS (US Sales Only), PC A08/MF AOl. File 
Number DE86770149. 

The author investigated the dynamic behaviour of rock 
strata around a roadway and the interactions between rock bolts 
and rocks. Roads parallel to the gate road received particular atten- 
tion. Rock bolts combined with meshed wire were best suited to 
the varying rock conditions. Stresses in different types of bolts 
were measured, and their effects on bolt performance were as- 
sessed. A new concept for installation and monitoring of combined 
supports of rock bolts and meshed wire is to facilitate rock bolt op- 
eration although the exact limits of applicability have not been de- 
fined until now. (HLN). 


49711 (NP—6770186) Optimization of central surface re- 
frigerating systems with axial compressors for mine air condi- 
tioning in the Ruhr. Wenzel, H. (Technische Univ. Berlin 
(Germany, F.R.). Fachbereich go und Geowissens- 
chaften). 1984. 183p. (In German). NTIS (US Sales Only), 
PC A09/MF AO1. ile Number DE86770186. 

A computer model is presented for optimizing refrigerating 
systems under economic aspects. For this purpose, the performance 
of the refrigerating system is simulated for different air conditions. 
The simple, practical, and thermodynamically correct simulation 
models for the evaporative pre-cooler, the evaporator, the axial 
compressor, and the evaporative condenser are combined in an 
overall simulation model. H control technology for optimum proc- 
ess control in a given plant is presented which minimizes the 
energy consumption of the refrigerating system. (HLN) 


(PB—86-215894/XAB) Additives for strengthening 
backfill materials in steep coal-seam mining. Open File 
August 1984-June 1985, Brechtel, C.E.; Thies, D.A.; 
Aggson, J.R. (Agapito (J.F.T.) and Associates, Grand Junc- 
tion, CO (USA)). 1985. 112p. NTIS, PC A06/MF AO1. 
A testing program was conducted to design a cemented 
backfill for hydraulic placement in underhand cut and fill mining of 
a steeply dipping coal seam. The testing evaluated the use of three 
different backfill aggregates, locally available at the coal mine, with 
portland cement and five different pozzolans, including a Class F 
fly ash, a Class C fly ash, a cement kiln dust, and ground smelter 
slag. Both viscosity and uniaxial compressive strength of backfill 
mixtures with different pozzolan and portland cement contents 
were used to evaluate their suitability. Based upon the results of 
preliminary testing, an optimum mixture of alluvial sand with 6% 
portland cement and 10% Class F pozzolan was chosen for further 
compression testing. 


01 COAL AND COAL PRODUCTS 
0120 Mining 


49713 (PB—86-216678/XAB) Improving the performance 
of tunnel, raise, and shaft boring machines for coal-mine ap- 
plications. Open File Report, 1 September 1980-1 September 
1985. Ozdemir, L. (Colorado School of Mines, Golden 
(USA). Earth Mechanics Inst.). 15 Mar 1986. 178p. NTIS, 
PC A09/MF AOI. 

A 6-ft-diam laboratory tunnel, raise, and shaft-boring ma- 
chine was designed and constructed to carry out research investiga- 
tions to enhance the performance of mechanical rock-excavation 
equipment. The machine is operated with a computer-control 
system and features extensive instrumentation to monitor and 
record various test parameters, including triaxial cutter forces, ma- 
chine thrust, torque, revolutions per minute, and penetration rate. 
An extensive laboratory testing program was conducted using this 
machine, demonstrating the feasibility of attaining high rates of pen- 
etration in various sedimentary geologies. 


49714 (PB—86-217171/XAB) Geologic conditions affect- 
ing coal-mine ground control in the western United States. 
Open file report, October 1984-December 1985, Laird, R.B.; 
Amundson, A.L.; Colaizzi, G.J.; Bithell, L.M. (Goodson 
and Associates, Inc., Denver, CO (USA)). Dec 1985. 200p. 
NTIS, PC A09/MF AO1. 

A comprehensive investigation was conducted into geologic 
features affecting coal-mine ground control in western underground 
coal mines. The study involved a literature search for data on geo- 
logic features affecting coal-mine ground control, western coal ge- 
ology associated with specific geologic features, and MSHA roof- 
fall information. Data on mining operations were collected through 
interviews with mining and research personnel. Selected mines 
were toured within 10 coal fields in Utah and Colorado. This final 
report summarizes western coal depositional environments and geo- 
logical structures and describes mining and geology for the coal- 
fields studied. All observed geologic features and conditions related 
to coal-mine ground control are described in terms of their deposi- 
tional or structural origin, morphology, diagnostic characteristics, 
associated adverse mining conditions, and roof-control methods. 
Photographic documentation of these geologic features is included. 


(PB—86-217692/XAB) Development of a jet-as- 
sisted cutterhead for coal-measure rocks. research 


Mining 
contract report. Ozdemir, L. (Colorado School of Mines, 
Golden (USA). Earth Mechanics Inst.). Apr 1986. 96p. 
NTIS, PC A05/MF AO1. 

Results of a laboratory research program aimed at the devel- 
opment of a water-jet-assisted drag-bit cutting system for coal-mine 
applications are presented. Two types of drag bits, a conical and a 
plow bit, were tested in a hard sandstone rock with jet pressures of 
up to 20,000 psi. Jet locations investigated were in front of and 
behind the bit. For each jet mounting location, three jet impinge- 
ment distances with respect to bit tip were tested. The closest jet- 
impingement location to bit tip was found most effective, providing 
the greatest force reductions on the bit. Overall, significant bit 
force reductions up to 50% were obtained with jet assist. Also ob- 
served was a drastic reduction in airborne dust when jets were em- 
ployed. 


49716 (PB—86-217957/XAB) Comparisons between 
cross-measure boreholes and surface gob holes. Rept. of In- 
vestigations/1986. Goodman, T.W.; Cervik, J. (Bureau of 
Mines, Pittsburgh, PA (USA). Pittsburgh Research Center). 
1986. 21p. (BM-RI—9013). NTIS, PC A02/MF AOl1. 

Library of Congress catalog card no. 85-600310. 

The Bureau of Mines conducted studies to compare the ef- 
fectiveness of the cross-measure borehole system with that of sur- 
face gob holes on two successively mined retreating longwalls in 
the Lower Kittanning Coalbed. 
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49717 (PB—86-220423/XAB) Quality assessment of 
strippable coals in New Mexico, Year 1, Phase 2, Fruitland 
and Cleary coals in the San Juan Basin of northwestern New 
Mexico. Final report, 31 August 1984-31 January 1986. 
Roybal, G.H.; Campbell, F.W.; Beaumont, E.C.; Cohen, 
A.D.; Kuellmer, F.J. (New Mexico Bureau of Mines and 
Mineral Resources, Socorro (USA)). May 1986. i04p. 
NTIS, PC A06/MF AO1. 

The report covers the drill sites spaced about 2 miles apart 
along the down-dip edge of strippable coal yielded 350 coal-core 
samples from 49 Fruitland Formation and 16 Cleary-Menefee loca- 
tions in the San Juan Basin. Extensive chemical analyses and repre- 
sentative petrographic descriptions characterize the sampled coals 
and indicate their‘commercial qualities. 


0130 Transport And Handling 


REFER ALSO TO CITATION(S) 49648, 49701, 49740, 49752 


49718 (CONF-8603149—1) Perspective on coal beneficia- 
tion. Singh, S.P.N. (Oak Ridge National Lab., TN (USA). 
27 Mar 1986. Contract AC05-840R21400. 34p. NTIS, 
A03/MF A0O1. File Number DE86014870. 

From Department of Energy's coal gasification research 
needs (COGARN); Morgantown, WV, USA (27 Mar 1986). 

A brief introduction to coal beneficiation processes is given. 
The paper includes a brief review of current commerical practices 
and presents several developmental coal cleaning methods. Recent 
advances in coal beneficiation methods are driven by environmental 
concerns and the desire to produce superclean or ultraclean coal to 
make coal-water slurry fuels. Coal-water slurry fuels are being de- 
veloped as a potential replacement for No. 6 fuel oil in oil-fired 
power plants. However, most of the novel coal cleaning technol- 
ogies are still developmental in nature. It is felt that coal beneficia- 
tion research should be directed to developing a better understand- 
ing of coal morphology and to developing innovative coal cleaning 
methods that can yield high ash and sulfur removals from coal in a 
cost-effective manner. 18 refs., 4 figs., 2 tabs. 


49719 (DOE/FC/10622—2173) Ultra fine grinding of 
low-rank coal. Progress report, April-June 1986. Bouchillon, 
C.W.; Steele, W.G. (Mississippi State Univ., Mississippi 
State. (USA)). Jul 1986. Contract AC21- 84FC10622. 9p. 
NTIS, PC A02/MF A0Oi; GPO Dep. File Number 
DE86015097. 

The lignite used for Phase I of the project was a Texas lig- 
nite from the Martin Lake mine obtained from the stockpile for the 
Martin Lake Power Plant of the Texas Utilities Generating Compa- 
ny. The power requirements for the fluid-energy mill were deter- 
mined from the measured steam (or air) temperatures, pressures and 
pressure drops and the lignite flow rate. The instrument locations 
for the tests are shown on Figure 1. All of the instruments were 
connected to a microcomputer via an analog input interface board. 
Data were recorded on disks periodically throughout the tests. Ap- 
propriate calibration procedures were followed to assure that reli- 
able data were being obtained. The combined grinding/drying tests 
were conducted in Vicksbuth, MS at Ergon, Inc.'s fluid-energy-mill 
facility. both steam and air were used as grinding fluids. With 
steam, tests were used as grinding fluids. With steam, tests were run 
with the following temperatures maintained inside the pulverizer: 
310°F, 350°F, 400°F, 488°F. The materials from the grinding/ 
drying tests have been analyzed. Tests included particle size distri- 
bution, density distribution, proximate and ultimate analyses, ash 
mineral analyses, electron microscope pictures, angle of repose and 
equilibrium moisture tests. These data have been correlated with 
the drying temperatures. The pulverized material was separated 
into different particle size groups with an air classifier. The samples 
from these tests were used to determine if one particle range had a 
higher ash content than the others. Very little difference in ash 
content was noted. Fluids at 1.2, 1.3, 1.4 and 1.6 specific gravities 
were used in a centrifuge to separate the ultrafine lignite into differ- 
ent density groups. 


ERA-11/22 / 6760 


49720 (DOE/METC—85/6027, pp 190-199) Fundamen- 
tal and applied aspects of solid-gas transport. Mathur, M.P.; 
Ekmann, J.M.; Wildman, D.; Klinzing, 

Energy, Pittsburgh, PA). Nov 1985. 

A01. File Number DE85013718. (CONF-850878—). 

From AR and TD direct utilization contractors’ meeting; 
Morgantown, WV, USA (13 Aug 1985). 

Potential advantages of pneumatically transporting pulver- 
ized coal in a dense phase are many. The overall thrust of this 
study is directed towards an enhanced fundamental understanding 
of solid-gas transport in general, and dense phase flow of coal in 
particular. In addition, the utility of a dense-phase flow as a direct 
feed to a burner is investigated. An Inclined Angle/Coal Flow Test 
Loop (I1/CFTL) facility has been designed and constructed at 
PETC. The facility provides the critical data needed in the follow- 
ing areas: flow behavior on various inclines, both upflow and 
downflow conditions are studied, variations in particle velocity, slip 
velocity, voidage, particle-particle, and particle-wall interactions 
are studied as a function of particle size, moisture content, type of 
coals and various blends of coal. Extensive flow tests were con- 
ducted for scale-up study using pulverized coal in 3/8-inch, 1-inch, 
and 1.5-inch diameter pipes in the Atmospheric Pressure/Coal 
Flow Test Loop (AP/CFTL). Various commonly encountered an- 
gular properties of granular materials and other static mechanical 
properties of powders such as permeability compressibility, aerated 
and packed bulk densities, and shearing stresses within the layuers 
were measured. These data are discussed. 


49721 (DOE/PC/70805—7) Fundamental studies of bulk 
flow of fine coal. Quarterly report, January 1-March 31, 
1986. Hogg, R.; Luckie, P.T. (Pennsylvania State Univ., 
University Park (USA). Coll. of Earth and Mineral Sci- 
ences). 14 Aug 1986. Contract FG22-84PC70805. 20p. 
NTIS, PC A02/MF AO1. File Number DE86014717. 

Research during this reporting period was largely devoted to 
further investigations of the shear cell test procedures and to the 
acquisition of data on the effects of material properties on flow be- 
havior. Despite their wide use for material testing for bin design 
purposes, etc., shear cell tests are still characterized by inconsistent 
and often unreliable results. The Jenike, translational, shear cell is 
the most commonly used and, as we have shown in previous re- 
ports, can provide reasonable estimates of flow parameters, with 
appropriate test replication, etc. Unfortunately, the Jenike equip- 
ment is not well suited for highly cohesive materials in which 
steady flow is not easily established. Rotational cells offer definite 
advantages for such materials. Our experiments with the Peschl cell 
seem to support the applicability of the rotational systems to highly 
cohesive powders. However, for reasons which are still not entirely 
clear, we have been unable to obtain reliable data for dry coal, 
which is not especially cohesive (though by no means free-flowing). 
Consequently, direct comparisons of measured flow characteristics 
from the two types of cells have proved to be difficult to obtain. 
Such comparisons are of course, vital to the use of combined test 
procedures for materials with a broad range of characteristics. 1 
ref., 2 figs. 


49722 (DOE/PC/72008—T4) Development of a 
microwae coal cleaning process. (TRW Space and Technolo- 
gy Group, Redondo Beach, CA (USA). Energy Div.). Dec 
1985. Contract AC22-84PC72008. 24p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005377. 

The objective of the program is to conduct bench scale stud- 
ies to evaluate a process using microwave irradiation of caustic 
treated coal to remove sulfur and ash from coal. The program is 
organized into three tasks: equipment design and installation, shake- 
down testing, and process testing. This report presents the results 
of the continuation of shakedown activities including the optimiza- 
tion of the coal/caustic pretreatment method, initial microwave 
testing of the resulting blends, second pass operations, and micro- 
wave applied and reflected power calibrations. 1 fig., 4 tabs. 
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(DOE/PC/72008—T7) pene of a micro- 
wave coal cleaning process. (TRW Space and Technology 
Group, Redondo Beach, CA (USA). Applied eer 
Div.). Jul 1986. Contract AC22-84PC7 1 
PC A09/MF AOI; 1; GPO Dep. File Number DE86014259. 

This report summarizes work performed by the Materials 
and Chemistry Laboratory of the TRW Space and Technology 
Group for the US Department of Energy, Pittsburgh Energy Tech- 
nology Center under contract DE-AC22-84PC2008, "Development 
of a Microwave Coal Cleaning Process”. The objective of the pro- 
gram was to conduct bench scale studies evaluating a continuous 
process for removing sulfur and ash from caustic treated coals 
using microwave energy. Bench scale process equipment needed to 
pretreat the coal with caustic, to feed the coal/caustic at feed rates 
from 1 to 20 pounds of coal per hour, to continuously irradiate the 
coal/caustic material with microwave power, and to wash the re- 
acted product was designed, installed, and operated. Three series of 
tests were conducted untilizing both laboratory and bench scale 
equipment operated in batch and continuous modes. Up to 40% of 
the sulfur and 85% of the ash in the starting coal was removed in a 
double pass operation of the continuous reactor system at micro- 
wave power densities of approximately 20 kW-minutes per pound 
of coal. 54 figs., 24 tabs. 


49724 (DOE/PC/80514—04) Chemistry and reactivity of 
micronized coals. Technical progress report No. 4. Lloyd, 
aon Riley, J.T.; Kuehn, K.W. (Western Kentucky Univ., 

Green (USA)). 15 Aug 1986. Contract FG22- 
85PC80514. 62p. NTIS, PC A04, A01; GPO Dep. File 
Number DE86015523. 

This project examines the effect of reduction of mean parti- 
cle size of mid-rank coals to less than 10 microns upon the coals’ 
physical and chemical Three new coals have been ob- 
tained. All eight coals acquired to date have been characterized by 
petrographic, ASTM and instrumental analyses. Size analysis of the 
-60 mesh coals and of their slurry-attrited products is being con- 
ducted in two stages, a wet sieve analysis down to 325 mesh (45 
microns), followed by a laser diffraction analysis of the -325 mesh 
fraction. Long attritor milling runs (30 to 240 min) with mid-rank 
coals (hvBb to mvb) produce a compacted product along with a 
brown oily exudate, the mixture further characterized by extremely 
strong retention of moisture. Float-sink tests show the complete 
elimination of the organic fractions of density less than 1.3. Our re- 
sults using aqueous zinc chloride are markedly similar to recent re- 
sults at PETC-Bruceton using organic density fluids. Short attritor 
milling runs (1 to 5 min) produce products which are 90 to 99% - 
325 mesh, with nearly all of the fine particles in the 2 to 8 micron 
range. These coals do not show the compaction or the oily exudate 
characteristic of long-milled coals. Storage stability studies, com- 
menced earlier with 120-minute attrited coals, have been terminated 
in view of the above information, and a complete new set of stor- 
age samples initiated, using coals subjected to short attritor milling 
times. Pulverized (-60 mesh) coals form fluid slurries in water at 
concentrations up to 50% V/V, and can be readily attritor milled. 
Viscometric measurements at 60% solids V/V requires the addition 
of an anionic or nonionic surfactant. These slurries are highly pseu- 

conforming to power-law The rheology at 
60% V/V approaches that of Bingham fluids. 6 refs., 13 figs., 13 
tabs. 


49725 ee Development of the CNG 
coal beneficiation to produce compli- 

report No. 3, April-June 1986. Sresty, 
G.C. (IIT Research Inst., Chicago, IL (USA)). 1986. Com. 


tract AC22-85PC80753. 32p. » PC A03/MF AO01; GPO 
Dep. File Number DE86014619 

The explosive shattering process takes advantage of the dis- 
similar nature of the hydrocarbon and mineral constituents of coal 
to cause selective comminution. A coal/water slurry is heated rap- 
idly to supercritical conditions to cause impregnation of the hydro- 
carbon particles with supercritical water. The slurry is then al- 
lowed to expand adiabatically and instantaneously through a spe- 
cially designed orifice. Release of the pressure results in evapora- 
tion of the supercritical water present inside the pores of the hydro- 
carbon particles, shattering them to micron-sized particles. This 
report describes the progress made on each of the program activi- 
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ties during the third quarter. Most of the activities during this 
period focused on operating the shattering unit under a range of 
conditions to acquire the shattered product and to develop methods 
for its characterization. All of the originally planned activities of 
Task 2 (system shakedown and procedure development) were com- 
pleted during this period. Particle size of the shattered coal product 
was determined with a Microtrac analyzer, and the sampling 
system was validated. A number of analytical techniques were eval- 
uated for determining the distribution of sulfur in the shattered 
product, and the results were compared with standard ASTM tech- 
niques. Initiation of Task 3 activities has been delayed due to 
changes in the statement of work and the source of coal to be used 
in this task. 10 figs., 10 tabs. 


49726 (EPRI 


<. (Kaiser 
Inc., Homer City, PA (USA). 


Cities Science A 
.. Homer City, PA (USA). Homer City Office). Aug 
1986. 162p. Research R Center, Box 50490, Palo Alto, 
CA 94303. File Number TI86920459. 

Lowering Kittanning Seam coal from Cambria County, 
Pennsylvania, was characterized at EPRI’s 25 ton-per-hour Coal 
Cleaning Test Facility (CCTF) to estimate the change in combus- 
tion characteristics that can be achieved by physical coal cleaning. 
Major objectives included production of coal that can meet a sulfur 
dioxide emissions limit of 1.20 Ib/MBtu while increasing volatile 
matter content to a value at or above 20% (dry basis). In Pennsyl- 


lations. Also, reduced demand for metallurgi 

softening of coal prices, further increasing the marketing potenti 
Se eee existing boilers have been de- 
signed for medium- and high-volatile coals, and the side effects of 
switching to a low-volatile coal, like Lower Kittanning, 
operational and economic impact. CCTF results demonstrate that 


ash reduces the likelihood of severe ash-related conditions. 18 refs., 
20 figs., 18 tabs. 


search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920479. 

The project described in this report is one of two projects 
undertaken to demonstrate and refine the root cause problem solv- 
ing method developed during EPRI Research Project RP-1265-2 
(EPRI Report CS-1832). It was performed as a joint effort involv- 
ing Southern Company Services, Inc., Gulf Power Company, and 
Delian Corporation. This project had two general objectives. The 
first objective was to develop improved methods for performing in- 
vestigations of the root cause(s) of power plant equipment availabil- 
ity problems. The second objective was to demonstrate these meth- 
ods by identifying the root cause(s) and developing cost-effective 
corrective actions for the coal handling system problems experi- 
enced at Gulf Power Company's Plant Crist. Two general types of 
coal handling system problems causing numerous partial forced out- 
ages were identified as Plant Crist. These were (1) feeder stoppages 
due to foreign objects in the coal, and (2) coal feeder pipe plug- 
ging. The root cause(s) of these problems were identified and sever- 
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al solutions were evaluated. Recommendations on the most cost-ef- 
fective approach to minimizing the impact of these problems at 
Plant Crist were developed. A detailed account of the root cause 
investigation is provided to assist other utilities in their efforts to 
address these widespread problems. 9 refs., 35 figs., 26 tabs. 


49728 (EPRI-EA—4739-Vol.2) Coal slurry transportation 
alternatives. Volume 2. Decision methodology user's guide. 
Final report. Mann, C.E.; Manning, S.H. (Dames and 
Moore, Bethesda, MD (USA). Aug 1986. 182p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T186920464. 

Volumes I and II describe research performed by Dames & 
Moore for the Electric Power Research Institute (EPRI) in the 
area of coal transporation planning. The project provides utilities 
with a decisionmaking tool and necessary cost data to facilitate a 
systematic and rigorous comparison of slurry, rail, and barge trans- 
portation for coal deliveries to both existing and new power plants. 
The study consists of three major tasks - identification of decision 
factors affecting the distribution of costs, system characterization of 
transport modes, and development of a decision methodology for 
evaluating coal slurry and alternative transport modes. The utility’s 
primary decision factor is the delivered cost of coal for each alter- 
native transport mode in terms of dollars per million Btu at the 
plant gate. The utility must also consider differences in the cost of 
facilities required by each transport mode; factors affecting the lon- 
grun economics, including economic and technical uncertainties (all 
of which affect alternative modes differently); and different degrees 
of flexibility for responding to change. All of these decision factors 
and their associated uncertainties are explicitly considered in the 
decision methodology. 36 figs., 52 tabs. 


49729 (IS—4889) Stabilization of coal cleaning wastes. 


Program technical progress report, 1 July 
ber 1985. Burnet, G.; Gokhale, A. (Ames 


Fossil Energy 
1985-30 
Lab., IA (USA)). Oct 1985. Contract W-7405-ENG-82. 15p. 


NTIS, PC A02/MF AO0Ol; 
DE86015894. 


This report describes research work in progress on the stabi- 
lization of waste from the mining and cleaning of coal. Ongoing 
study of the literature located two relevant research reports which 
are being assimilated. Size distribution analysis of the hammer 
milled coal refuse was completed. XRD studies of the different size 
fractions did not indicate any significant segregation of the miner- 
als. Green pellets were prepared from mixtures of coal refuse, fly 
ash and several binders using a die and press. Binders tried so far 
are: calcium hydroxide, limestone, lime, kaolin, bentonite, sodium 
chloride and sodium carbonate. Very small amounts of the latter re- 
sulted in significant increases in dried and fired pellet strengths. A 
fixed-bed reactor system was installed and made operative which 
simulates the conditions existing in a traveling grate furnace used 
for aggregate manufacture. A preheater for the combustion air to 
the reactor was constructed and installed to further simulate com- 
mercial operation. Shakedown runs on the reactor were made using 
fly ash + coke pellets, the sintering performance of which is al- 
ready understood. The level of sintering at different temperatures 
was determined using scanning electron microscopy (SEM). Mass 
balances for C and S have been completed. 


GPO Dep. File Number 


49730 (NP—6752773) Control technology for coal proc- 
essing plants. (Westfaelische Berggewerkschafsase, 
Bochum (Germany, F.R.). Inst. fuer Betriebsfuehrung 
Bergbau). 1985. 29p. (In German). NTIS (US Seles Only), 
PC A03/MF AO1. File Number DE86752773. 

The report discusses control problems in coal processing and 
process control by means of continuous monitoring of quantitative 
and qualitative characteristics of the charge and end product, e.g. 
ash content, water content, solids and sulphur content. The new 
coal processing plant at Sophia-Jacoba mine is used as an example 
to illustrate the state of the art of automation in coal processing 
with the aid of process computers and programmed-storage control 
systems. 
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(NP—6770168) Development of a conveyance 
strategy for future coal mining in the eastern Ruhr district, 
with particular regard to the concentration of workings. Wolf, 
C.C. (Technische Univ. Berlin (Germany, F.R.). Fachber- 

eich Bergbau und Geowissenschaften). 1984. 144p. (In 
German). NTIS (US Sales Only), PC A07/MF AOL. File 
Number DE86770168. 
To survive beyond the turn of the century, Messrs. Bergbau 
AG Westfalen will continue to develop the Essen major trough. 
Construction permits for conveyor points have not been granted for 
the new mining area, so that the raw coal will have to be transport- 
ed from the present conveyor points. Different conveyance strate- 
gies are described and compared. A comparison of horizontal and 
vertical transport helps to determine a suitable conveyance strategy 
at minimum cost. The cost structures of Koepe haulage, conveyer 
hoisting and hydraulic hoisting are analyzed and described. The 
costs of track-bound horizontal transport, conveyor belt transport 
and hydraulic transport are calculated. The total costs of the differ- 
ent conveyance strategies are determined by adding the costs of 
horizontal and vertical transport. (HLN) 


49732 (PB—86-204385/XAB) Rheological analysis of a 
flyash slurry. Grove, T.W. (British Hydromechanics Re- 
search Association, Cranfield). 1983. 16p. (RR—1997). 
NTIS, PC E03/MF E03. 

The report covers work carried out on behalf of the Nation- 
al Coal Board. Rotational viscometry tests were undertaken to as- 
certain the characteristics of a flyash slurry and predict full-scale 
pipeline losses. 


49733 (PB—86-204856/XAB) Areas of application for re- 
search into three-phase flow. Silvester, R.S. (British Hydro- 
mechanics Research Association, Cranfield). 1983. 56p. 
(TN—2089). NTIS, PC E04/MF E04. 

The engineering applications for a knowledge of the flow of 
solid-liquid-gas mixtures have been reviewed. These have been 
broadly categorized as transport or process, the former including 
air-lifted solids and the latter fluidized reactors. Most existing work 
on transport applications has been centered around the mining of 
manganese nodules from the sea floor, though other applications 
have included air-lifting coal from deep land-based shafts. A novel 
means of using injected air to reduce the friction of non-Newtonian 
suspension flow is described; it had not been tested in an industrial 
context. 


49734 (PB—86-208857/XAB) Wear and performance of 
materials in pipelines for the hydraulic conveyance of fused 
ash. Wright, G.J.; Garrett, G.G. (Council for Mineral Tech- 
nology, Randburg (South Africa)). 3 Feb 1986. 19p. 
(MINTEK-M—242). NTIS, PC E03/MF E01. 

The report describes a field investigation on the performance 
characteristics and wear processes of a range of wear-resistant ma- 
terials that were inserted into a pipeline conveying fused ash. The 
performance characteristics and final cost-effectiveness of the mate- 
rials are evaluated in terms of the particular characteristics of the 
conveying operation. 


49735 (SVF—203) Coal bins - analysis of problems. 
Leven, P.; Eriksson, L. (Stiftelsen foer Vaermeteknisk 
og "Stockholm (Sweden)). Nov 1985. 69p. (In Swed- 
ish), S (US Sales Only), PC A04/MF AOl. File 
Number DE86752979. 

Coal can flow through a bin in several patterns of which 
massflow - the whole coal content in the bin moves at the same 
time and takes part in coal supply - is considered to be the most 
advantageous. Flow problems in a coal bin can with greatest cer- 
tainty be avoided, if a proper design is carried out from the begin- 
ning, with the aim at massflow and based on tests of all coal quali- 
ties possible, at moisture contents giving most unfavourable flow- 
characters. The coal bin and its feeder must be considered as an in- 
tegral unit, which among other things means that the feeder must 
be designed so that it does not destroy the flow-pattern in the bin. 
An improvement of the flow characteristic can be achieved by 
using some kind of lining material, as for example plastics. The 
choice of this lining material has to be done with utmost care and 
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should be adapted to the actual problems. Improvements of the 
coal flowability can be obtained by using mechanical devices pref- 
erably air cannons which have proved useful in many cases. The 
positioning as well as the firing sequence of these cannons is of 
great importance. Vibrators should be used with great caution. In- 
correctly applied or used, they may cause packing and arching 
within the coal bin. If a coal bin modification converts the flow 
core flow into massflow, the considerably increased forces acting 
on the bin construction must be regarded. 


49736 Stabilizing coal-water mixtures with 

cement. Steinberg, M.; Krishna, C.R. (to Dept. of Ener 
Washington, DC). US Patent 4,602,918. 29 Jul 1986. Filed 
date 17 Oct 1984. vp. 

A coal-water mix is described for use as a fossil fuel contain- 
ing up to 70% by weight coal particles, based on the total weight 
of the mix, stabilized by the presence in the mix of up to 15% by 
weight, based on the weight of the coal, of portland cement, the 
portland cement stabilizing the mix by greatly extending the time 
that the coal particles remain in suspension, thus eliminating prob- 
lems of transporting and storing the mix which result when the coal 
particles come out of suspension. 
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REFER ALSO TO CITATION(S) 49673, 49726, 49763, 50976, 51690 


49737 (CONF-860648—4) Measurement of alkali vapo 
in PFBC flue gas and their removal with a fixed granular-bed 
sorber, October 1, 30, 1986. Lee, S.H.D.; 


1985-September 
Myles, K.M. (Argonne National Lab., IL (USA)). 1986. 
Contract W-31-109-ENG-38. 21p. NTIS, PC A02/MF A011; 
GPO Dep. File Number DE86014562. 
From 6. annual contractors’ meeting on contaminant control 
in coal-derived gas streams; Morgantown, WV, USA (4 Jun 1986). 


i-metal compounds, such as chlorides and sulfates of 
sodium and potassium, present in the flue gas of coal combustion 
could cause hot corrosion of a gas turbine. The current industrial 
gas-turbine specification limit for alkali-metal compounds in the 
combustion gas entering a turbine is equivalent to 0.024 ppmW. 
Spacil and Luthra predict that the quantity of alkali vapor in the 
flue gas from PFBC could be up to two orders of magnitude great- 
er than this allowable level. In contrast, the recent calculations by 
Scandrett and Clift suggest that, if the aerosol alkali particulate 
could be removed, the residual alkali vapor in the flue gas would 
be less than the limit. Measurements of the alkali vapor in PFBC 
flue gas have been made by several institutions. The measured 
alkali vapor concentration in the flue gas is in the order of 0.1 to 10 
ppmW. Normally, a conventional batch-type extraction of the flue 
gas, followed by the analysis of the condensate, has been used in 
these measurements. It was not until recently that a real-time, on- 
line alkali analyzer was developed and tested in the gas stream of 
both coal gasification and combustion. A fixed granular-bed sorber 
is being developed at Argonne National Laboratory (ANL) for the 
control of the alkali vapor in PFBC flue gas. After an extensive 
screening study, activated bauxite was found to be the most effec- 
tive sorbent in capturing the NaCl, KCl, and K2SO, vapors that 
were doped into a simulated PFBC flue gas. Activated bauxite was 
also demonstrated to be easily and effectively regenerated for reuse 
by a simple water-leaching process. A capture efficiency of greater 
than 99.8% CaCl vapor has been achieved. The effectiveness of ac- 
tivated bauxite for alkali-vapor capture has been confirmed by 
others. 21 refs., 12 figs., 5 tabs. 


49738 (DOE/FE/60181—206) Atmospheric fluidized 
combustion: an attractive energy 
industrial and commercial ne Zobeck, B.J.; Hajicek, 

D.R.; DR. Man MD ; Kadrmas, R.J. (North Dakota Univ., 
Grand Forks (USA). Energy Research Center). Sep 1986. 
Contract FC21-83FE60181. 10p. (CONF-8605117—4). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86014998. 

From International conference on the development of alter- 
native energy sources and the lessons learned since the oil embargo; 
Grand Forks, ND, USA (23 May 1986). 


tor the 
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Oil and gas are currently the predominant fuels for process 
steam generation, on site electrical generation, and direct and indi- 
rect heating requirements in the industrial, commercial, and residen- 
tial markets. Atmospheric fluidized bed combustion of coal can po- 
tentially replace some of these oil and gas dominated markets. Ad- 
vantages of fluidized bed combustion include: uncertainty in the 
future costs and availability of oil and gas, flexibility to burn a wide 
variety of coals or other fuels, and the ability to burn coal in an 
environmentally and economically acceptable manner. Current ac- 
ceptance of this technology has increased to a point that approxi- 
mately 100 commercial atmospheric fluidized bed boilers are either 
operating or on order in the United States. Atmospheric fluidized- 
bed combustion possesses great potential for ee increasing 
the use of coal in the small-industrial and commercial sectors, mar- 
kets now dominated by oil and gas. This potential is based on the 
ability of AFBC’s to burn coal in an environmentally and economi- 
cally acceptable manner. AFBC’s have passed the initial ” proof-of- 
concept” stage and are approaching a period of refinement. Wide- 
spread acceptance of the technology will be dependent on the 
actual operating experience and economics of units on-line or cur- 
rently under construction 7 refs., 4 figs., 1 tab. 


49739 (DOE/MC/21297—1939) Modification and docu- 
mentation of the PACKAGE code. Final report. Annen, K.D. 
(Aerodyne Research, Inc., Billerica, MA (USA)). Jan 1986. 
Contract AC21-84MC21297. 43p. NTIS, PC A03/MF A011; 
1; GPO Dep. File Number DE86001099. 

A major objective of the US Department of Energy is to in- 
crease coal utilization through the development of combustion 
stream cleanup technologies. Chemical equilibrium and kinetics 
codes, such as the PACKAGE code, allow the combustion process 
and effluent gas behavior to be modeled for the purpose of research 
and development aimed toward increasing the utility of coal as a 
fuel. The goal of the present program was that of increasing the 
usefulness of the PACKAGE code in modeling coal combustion 
processes, and in particular, in modeling the behavior of potentially 
deleterious trace species present in the mineral matter of the coal. 
The objectives of this effort were to resolve the numerical prob- 
lems which interrupted the execution of the code, the revision and 
extension of the code to incorporate a modular programming style 
and increase its usefulness to the user. This report summarizes the 
work accomplished in meeting these objectives, and presents the re- 
sults of comparisons with phase diagrams which were performed 
during the testing of the revised code. The results of the phase dia- 
gram comparisons show that while the objectives of the program 
have been fulfilled, further revision and extension of the code may 
offer significant additional benefits. 7 refs., 6 figs., 1 tab. 


49740 (DOE/METC—85/6027, pp 50-61) Coal water 
slurry dryer dispenser. Lec, K.Y.; Treworgy, E.; Higgins, 
R.D. (West Virginia Univ., Morgantown). Nov 1985. NTIS, 
PC A23/MF AOl. File ’ Number DE85013718. (CONF- 
850878—). Contract AC21-84MC21071. 

From AR and TD direct utilization contractors’ meeting; 
Morgantown, WV, USA (13 Aug 1985). 

The object of this study is to determine the drying charac- 
teristics of a coal-water slurry spray, at pressures up to 5 atm and 
temperatures up to 260 C. An experimental dryer was constructed 
and is positioned at the base of a large room temperature slurry 
spray chamber. The slurry is atomized by an air assist nozzle de- 
signed at WVU and pumped from the bottom of the spray chamber 
back to the spray-nozzle. In order to obtain an optically thin spray 
which requires only a few kW of thermal energy to dry, a skimmer 
was installed to separate a few percent of the entire spray, for in- 
jection in the glass dryer in the form of a small free-falling jet. Co- 
flowing preheated drying air reduces fouling of the walls of the 
glass container during the drying process. The coal particles were 
collected at the outlet of the dryer on a filter element, which can 
be exposed to the flow for a short pre-selected time period. By mi- 
croscopic analysis of the deposits on the filter at various states of 
dryness of the jet, it is anticipated that the extent of coal particle 
separation phenomena can be found. A Malvern particle sizer is 
used depending on availability. The current optical technique is 
limited to strobe light photography. A complete washing system 
has been incorporated in the dryer and spray chamber to minimize 
manual cleaning. Theoretical droplet drying models are being de- 





veloped to predict the drying rate and therefore the relationship be- 
tween temperature and distance along the one-dimensional dryer. 


49741 (DOE/METC—85/6027, pp 124-135) Character- 
ization of solids mixing in a laboratory-scale fluidized bed. 
Macek, A.; Amin, N.D.; Shaw, D.W. (National Bureau of 
’Gaithersbur, g, MD). Nov 1985. NTIS, PC A23/ 
MF AOl. File tenuaer DE85013718. (CONF-850878—). 
Contract AI21-84MC21069. 
From AR and TD direct utilization contractors’ meeting; 
Morgraees. | ee 13 Aug 198: 
cic DoutiGe of els is riuidized beds (FB) is contin- 
sins can Slichest aiabeineesaade taaeadeaneieean oa ae 
bustor. This requirement, in turn, demands rapid and uniform solids 
mixing at all heights in the combustor, without segregation or stag- 
nation areas. In particular, the knowledge of the efficiency of both 
vertical and horizontal mixing in the bed is ledge of the efficiency 
of both vertical and horizontal mixing in the bed is a prerequisite 
for the determination of the required number of fuel feed points in 
the bed, which is a very important consideration. The con- 
ceptual procedure in the present study consists of: (a) placement of 
two or more optical inside the bed at various points relative 
to the location of fuel-particle feeds; (b) injection of fuel particles, 
either continuously or in discrete batches, into the bed at various 
locations relative to the probes; (c) generation of continuous radio- 
metric records of radiant signals transmitted by the probes; and (d) 
analysis of peaks in radiometric records for information regarding 
arrival times and arrival frequencies of burning particles at the 
probe locations. Thus, burning fuel particles are used as tracer par- 
ticles for determination of solids movements between injection and 
observation locations. 


49742 ee ee pp 252-264) Deposition — 


effects in the combustion of coal-derived Romanowski, 
C.J.; Conn, R.E.; Dennis, R.A. ome re Energy Tech- 
nolo Center, WV). Nov 1985 S, PC A23/MF AOl1. 
File Number DE85013718. (CONF-850878—). 

From AR and TD direct utilization contractors’ meeting; 
Morgrgiowe. SY WV, USA (13 up js) 1985). 

The basic mechanisms deposit formation in heat engines 
were studied at atmospheric pressure in a laboratory entrained reac- 
tor (LETR). A versatile, pressurized facility is currently under con- 
struction. This combustion/deposition entrained reactor (CDER) 
will be available for deposition testing in FY 86 for pressures up to 
10 atmospheres. Specifically, the laboratory deposition tests exam- 
ine the adherence fraction of residual coal ash particles from a com- 
bustion stream impinging onto a target of controlled surface tem- 
perature. This information allows the determination of the sticking 
coefficient for residual coal ash particles. In addition, the composi- 
tion of the deposits were analyzed to identify the components that 
contribute most to the initial deposition process, in order to predict 
the potential deposition behavior of a coal so that appropriate 
action can be taken to minimize deposition; e.g., selectively clean- 
ing the coal or operating the heat engine at conditions which inhib- 
it deposit formation. 


49743 (DOE/METC—85/6027, 281-287) Rates me 
the combustion of skiwahanl <uale coals: fate of 


mechanisms of 
Sissel cutee Innis at amteniion tien, ae Nagel- 
berg, A.S.; Mitchell, R.E. (Sandia National Labs., Liver- 
more, CA). Nov 1985. S, PC A23/MF AOl. File 
Number DE85013718. (CONF- 850878—). 

From AR and TD direct utilization contractors’ meeting; 
Morgantown, WV, USA (13 Aug 198 

The overall ob; allay tines tacen-ebiinisinteniths 
iene asain names ct came ommons. 
tions in coal combustion environments as a function of coal type, 
degree of beneficiation, forms and distribution of mineral species in 
the unreacted coal, and the combustion environment. To date, 
work has concentrated on the implementation and development of 
electron microscopy and other techniques for the detailed charac- 
terization of mineral matter, on the application of these techniques 
to the analysis of both raw and partially combusted coals, and on 
the use of thermochemical computer codes for. the theoretical anal- 
ysis of mineral matter transformations during combustion. This 
work has led to a new understanding of the nature of mineral 
matter in unreacted coals, the transformations of mineral matter 
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during low temperature ashing, and the role of fuel-borne sulfur in 
enhancing the formation of vapor-phase species containing silicon 
and other inorganic elements. 


(DOE/METC—85/6027, pp 297-304) Investiga- 
tion of mechanisms of ash deposit formation for low-rank coal 
combustion. O'Donnell, J.E. (Midwest Research Institute, 
Kansas City, MO). Nov 1985. NTIS, PC A23/MF A01. File 
Number DE85013718. (CONF-850878—). Contract AC21- 
81FC10287. 

From AR and TD direct utilization contractors’ meeting; 
Morgantown, WV, USA (13 Aug 1985). 

This research was undertaken to determine the behavior of 
alkali metal and other species implicated in ash fouling and slagging 
problems during low-rank coal combustion. These studies were 
conducted using premixed, laminar coal dust-air flames. Coordinat- 
ed vapor phase, coal/ash, and temperature measurements permit the 
determination of the behavior of the various species during the 
combustion process in both the vapor and condensed phases. The 
gaseous species are identified and their partial pressures measured 
as a function of distance along the flame axis using molecular-beam 
mass spectrometery (MBMS). Coal/ash samples are also collected 
as a function of distance along the flame axis using a free-jet sam- 
pling technique and analyzed by SEM/EDX and ESCA. Flame 
temperatures are measured using a thermocouple technique. Profiles 
of a number of gaseous species have been obtained for lean, pulver- 
ized Decker-N2-O2 and Beulah-H2-O2 flames. These had measured 
temperatures which ranged from about 1500 C just above the reac- 
tion zone to less than 800 C at large distances from the burner. For 
the alkali metals, the only significant gaseous species observed to 
date are sodium and sodium hydroxide. Profiles of these two 
vapors indicate that a very large excess of Na(g) is produced early 
in the combustion of both Beulah and Decker coals, and that this 
excess is very short lived and decays either by reactions to form 
undetected gaseous sodium species or by conversion into a con- 
densed phase, but not by reaction with O2 and HO to form 
NaOH(g). Downstream of the Na(g) spike the partial pressures of 
Na(g) and NaOH(g) are relatively constant. Coal/ash samples were 
also collected at different positions in the Decker and Beulah 
flames. Analyses of these samples by ESCA and SEM/EDX show 
progressive oxidation of the coal to form ash with part of the 
sodium always present in the ash. 


(DOE/METC—85/6027, pp 305-309) Contami- 
nant release from coal derived fuels: mineral vaporization 
phenomena. Kanosky, J.P.; Kerkemeyer, M.E. (Dept. of 
Energy, Morgantown. , WV). Nov 1985. NTIS, PC A23/MF 
AOl. ile Number ‘DE85013718. (CONF- 850878—). 

From AR and TD direct utilization contractors’ meeting; 
Morgantown, WV, USA (13 Aug 1985). 

Under high intensity combustion conditions, the environment 
around a burning coal or char particle can be substantially deficient 
in oxygen. The presence of reducing agents such as CO or carbon 
in this local environment can significantly enhance the vaporiza- 
tion/reaction of refractory metal oxides generating species which 
are significantly more volatile than the parent oxide. This signifi- 
cantly enhances the transport of these otherwise relatively refracto- 
ry ash components into the gas phase with a similar potential 
impact on the combustion stream chemistry. In a heat engine burn- 
ing a highly beneficiated or micronized coal-based fuel where the 
particle size distribution is skewed toward the smaller ash compo- 
nents, these processes could be important in determining the ulti- 
mate corrosion and deposition potential for these fuels. In light of 
the potential significance of these processes to the fate of coal min- 
eral components, this project was initiated with the objective of de- 
termining volatilization rates of refractory mineral components in 
simulated combustion environments. Specifically, the enhancement 
in vaporization rates resulting from the reduction of metal oxides 
by carbon monoxide are determined by studying the following re- 
duction/vaporization reactions in a high temperature reactor: (1) 
CaO(s) + CO — Ca + COs; (2) MgO(s) + CO — Mg + CO; 
and (3) SiO.(s) + CO — SiO + COs. From these experimental re- 
action rates, predicted mineral matter release rates are determined 
and correlated with other data from the literature concerning the 
fate of mineral matter during the combustion of coal. 
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49746 (DOE/METC—85/6027, pp 385-390) Coal pyrol- 
ysis in flat, opposed jet combustion configurations. Kram, B.; 
Masteller, M.; McCaslin, B. (Univ. of alee. Tucson). 
Nov 1985. NTIS, PC A23/MF AOl. File Number 
DE85013718. (CONF-850878—). Contract FG22- 
82PC50795. 

From AR and TD direct utilization contractors’ meeting; 
Morgantown, WV, USA (13 Aug 1985). 

This paper is concerned with the unique attributes of a pul- 
verized coal laminar, opposed flow combustion configuration and 
its utility in obtaining overall rates of evolution of species during 
coal pyrolysis under high temperature, high heating rate conditions. 
It differs from more conventional entrained flow experiments in 
that the particles are heated up by a counter-flowing, in contrast to 
a co-flowing hot gas stream. The hot gas stream consists of flue gas 
from a premixed flame supported on the bottom burner. Devolatili- 
zation occurs in a reducing, inert or oxidizing environment, the re- 
action zone is flat over a wide radial region. Variation in particle 
heat up rates is achieved through changes in flow velocities, flame 
temperatures and particle size. Results from two experiments, one 
utilizing a CH,/H2/O: flame under reducing conditions, the other a 
H2/N2/O2 flame under both reducing and oxidizing conditions, 
were presented at the conference. However, only the former set is 
described in this paper. The coal was a HV Bituminous Illinois No. 
5 with an overall composition given by: Proximate Analysis, % 
VM = 43.74, FC = 43.99, Ash 10.06; Ultimate Analysis, % C = 
69.25, H = 4.68, N = 1.48, Ash = 10.06, Balance = 14.53. Experi- 
ments were conducted on two size segregated samples of the coal 
with mass mean diameters of 90 and 38 respectively. In each 
case radial and axial temperature profiles showed the flame to be 
one-dimensional over a large region within a radius of 5 cm from 
the axis. 


49747 eae ee pp 431-439) Sulfur di- 
oxide utilization kinetics of calcium based sorbents/kinetics 
of sulfur and ni reactions. Seeker, W.R.; Cole, J.A.; 


trogen 
Kramlich, J.C.; Sarofim, A.F.; eee (Energy and Envi- 


ronmental Research Corp., Irvine, CA). Nov 1985. NTIS, 
PC A23/MF AOl1. File Number DE85013718. (CONF- 
850878—). Contract AC22-84PC70771. 

From AR and TD direct utilization contractors’ meeting; 


Morgantown, WV, USA (13 Aug 1985). 
The naturally occurring sulfur in coal is converted to the at- 


mospheric pollutants, sulfur oxides, when the coal is burned. This 
pollution emission represents a significant technical drawback 
which must be overcome to establish new markets for domestic 
coal. The United States Department of Energy is charged with ex- 
panding the use of domestic coal reserves. The objective of task 2 
of this program is to develop the crucial mechanistic and quantita- 
tive rate information on the chemistry of formation and control of 
sulfur oxides using dry sorbent injection, as they pertain to pulver- 
ized coal fired systems. This task deals with three aspects of the ki- 
netics of sorbent utilization: (1) kinetics of sulfation cf calcites 
(MIT), (2) kinetics of activation and sulfation of pressure hydrated 
quicklimes and (3) physical/chemical modeling of the activation/ 
sulfation process. This study is a multicomponent investigation of 
the kinetics of the subprocesses which control the utilization of the 
calcium in sorbents when injected into practical coal furnace envi- 
ronments. This paper addresses two areas which are currently 
under investigation: (1) sorbent preparation; specifically, how hy- 
dration can be used to overcome utilization constraints, and (2) sor- 
bent activation. 


49748 (DOE/METC—85/6027, pp 440-450) Low tem- 
perature capture of SO, using calcium-based sorbents/kinetics 
of sulfur and nitrogen reactions. Chen, S.L.; Cole, J.A.; 
Greene, S.B.; Kramlich, J.C.; Overmoe, B.J. (Energy and 


rp., e, 
i File Number DE85013718. 
(CONF- 850878—). Contract AC22-84PC70771. 

From AR and TD direct utilization contractors’ meeting; 
Morgantown, WV, USA (13 Aug 1985). 

The task on low temperature capture is directed towards un- 
derstanding and optimizing the capture of sulfur oxides by calcitic 
materials in flue gas ducts and in the baghouse. Measurements of 
SO. downstream of the baghouse can be accurately obtained due to 
the absence of sorbent particles that could interfere with the sam- 
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pling. However, these measurements do not define the dispersed 
phase capture vs. the baghouse capture. Measurements upstream of 
the baghouse are very difficult to perform due to the potential for 
probe capture or capture on the filter. Also, while the large scale 
tests suggest a significant removal, they leave open questions. that 
must be answered to generalize and optimize the process. These in- 
clude the following. (1) Materials. What is the influence of sorbent 
type on sulfur removal performance. Candidate materials include 
calcitic limestones, calcitic and dolomitic quicklimes, and calcitic 
and dolomitic hydrated limes. (2) Conditions. Temperature, relative 
humidity, and time have been tentatively identified as key param- 
eters in low temperature capture. The influence of these and other 
parameters needs to be quantitatively developed. (3) Additives. 
Small amounts of additives may either promote or reduce the reac- 
tion extent. The objective of the work reported here was to pro- 
vide an assessment of SO, capture by calcium based sorbents in dis- 
persed phase and packed beds at low temperature. The elements of 
the assessment include optimization of the process and generaliza- 
tion across the parameters described above. 
49749 (DOE/METC—85/6027, pp 451-460) Homogene- 
ous and kinetics of fixed nitrogen reduction/ki- 
netics of sulfur and nitrogen reactions. Babcock, L.; Lester, 
T.W.; Kramlich, J.C. (Energy and Environment Research 
Corp., Irvine, CA). Nov 1985. NTIS, PC A23/MF AO1. 
File Number DE85013718. (CONF-850878—). Contract 
AC22-84PC70771. 

From AR and TD direct utilization contractors’ meeting; 
Morgantown, WV, USA (13 Aug 1985). 

Modifications of the coal combustion process promise to be 
an inexpensive method for the control of NO/sub x/ from coal- 
bound nitrogen. Considerable work has been performed to delineate 
the mechanisms and kinetics of in-furnace NO/sub x/ formation 
and reduction. However, certain key issues remain to be resolved. 
This paper deals with fuel-nitrogen processing in the immediate vi- 
cinity of the coal particle. The key questions are (1) the speciation 
of the nitrogen entering the bulk stream, and (2) the degree to 
which the fixed nitrogen is reduced to Nz in the immediate vicinity 
of the particle. Within the present contract three tasks are directed 
toward understanding these phenomena. The first task involves the 
development of a homogeneous kinetic mechanism describing the 
gas-phase reaction of fixed nitrogen species. The second task will 
develop information on the rates of heterogeneous reactions be- 
tween fixed nitrogen species and soot particles. These two tasks are 
discussed in the present paper. A third task, discussed elsewhere in 
this volume, involves the development of a data base on coal nitro- 
gen behavior in a plug flow furnace. 


49750 (DOE/METC—85/6027, pp 461-482) Alternative 
SO, sorbents, Ham, D.O.; Moniz, G.A.; Boni, A.A. (Physi- 
cal Sciences Inc., Andover, MA). Nov 1985. NTIS, PC 
A23/MF AO0O1. File Number DE85013718. (CONF-850878— 
). Contract AC22-84PC70771. 

From AR and TD direct utilization contractors’ meeting; 
eet WV, USA (13 Aug 1985). 

The objective of this work is to screen potential alternative 
mineral sorbent candidates for use downstream from convective su- 
perheater tubes and to provide a sufficient kinetic data base for 
evaluation of these sorbents to control SO2 emissions from coal- 
fired boilers. This task was carried out as a combined experimental/ 
theoretical program. The experiments were performed in both 
fixed-bed and entrained flow reactor facilities employing simulated 
flue gas compositions over a temperature range of 100 to 800 C. 
The resulting theory provides an understanding of SO2 adsorption 
in terms of fundamental kinetic rate constants for each mineral as 
functions of temperature and includes the effects of the porous 
structure of the sorbent. Three classes of sorbents were investigat- 
ed: lime/limestone; sodium carbonate/bicarbonate compounds; and 
mixed cation carbonate minerals. 47 references. 


49751 (DOE/METC—85/6027, pp 483-491) Fuel nitro- 

gen mechanisms in pulverized coal combustion/kinetics of 
pa and reactions. Dannecker, K.M.; Bose, A.; 
Ghani, U. (Univ. of Arizona, Tucson). Nov 1985. NTIS, PC 
A23/MF A0O1. File Number DE85013718. (CONF-850878— 
). Contract AC22-84PC70771. 
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From AR and TD direct utilization contractors’ meeting; 
Morgantown, WV, USA (13 Aug 1985). 

In staged combustion, one can view the process as occurring 
in three different combustion zones, namely: (a) the short time scale 
phenomena regime (100 ms) in which pyrolysis, ignition and some 
oxidation occur; (b) the post flame, fuel rich zone (1-2s) in which 
nitrogenous species may be destroyed to form Ne and (c) the lean- 
ing out zone at the staging point. This paper focuses on the second 
zone, namely in the post flame under fuel rich conditions. HCN, 
NHs, NO and char nitrcgen enter this second zone. The volatile ni- 
trogenous species are destroyed and the total fuel nitrogen leaving 
this zone depends largely on mechanisms of destruction of NHC, 
NHs and NO. Previous work (Glass and Wendt, 1982) has shown 
for a Utah Bituminous coal that (a) char/NO reactions were not 
dominant, and (b) subsequent devolatilization of nitrogen from the 
coal residue in this zone was negligible. Furthermore, that work 
lent strong support to the hypothesis that the Fenimore (1976, 
1979) mechanisms was the critical one in destroying the volatile ni- 
trogenous species. The purpose of this research was to determine 
whether this Fenimore mechanism, which was shown by Glass and 
Wendt to be valid for one coal over a limited range, was, in fact, 
valid for a variety of coals over a wider temperature range. 


(DOE/METC—85/6027, pp 492-498) Perspective 
on research needs in coal combustion. Radway, J.E. (Ener- 
Chem, Inc., Lakeside, CA). Nov 1985. NTIS, PC A23/MF 
A01. File Number DE85013718. (CONF-850878—). 

From AR and TD direct utilization contractors’ meeting; 
Morgantown, WV, USA (13 Aug 1985). 

As pointed out in a recent report by the Coal Industry Advi- 
sory Board (CIAB) to the International Energy Agency, the avail- 
ability, capacity, and cost of operating a boiler are materially affect- 
ed by the quality of the coal burned with the chemistry of the ash 
playing a major role. They roughly estimated the economic penal- 
ties associated with ash content (at the level of 10 percent or more) 
as $1.62/ton coal per 1 percent increase in ash assuming all factors 
except efficiency and availability are neglected. Other authors have 
suggested that the capital cost of a steam generator designed for a 
high-fouling coal is 15 percent greater than that for a better quality 
fuel. Using $1000/KW investment and an 18 percent fixed charge 
rate, this would roughly equate to $7 or $8 per ton of coal burned. 
While the numbers can stand refinement, they are huge and justify 
considerable R and D effort. This paper discusses needed research 
in coal cleaning, combustion studies, soot-blowing concepts, non- 
adherent tube surfaces, role of trace elements in slagging, slagging 
and fouling predictors, on-line measuring instruments, and the need 
for a dedicated research boiler. 14 references. 


49753 (DOE/PC/80261—3Q) Slagging retrofit pulsed 
coal combustor. Quarterly progress report, April-June 1986, 
(Avco-Everett Research Lab., Everett, MA (USA)). 1986. 
Contract AC22-85PC80261. 38p. NTIS, PC A03/MF AOI; 

GPO Dep. File Number DE86014696. 

Results from experiments performed so far have dictated 
that certain modifications be made to the equipment. These include 
a new swirl plate for improved particle dispersion, the substitution 
of a conical dispersion target for the spherical target to better simu- 
late a commercial injector, and reconfiguration of the methane and 
coal injection subsystems to allow for more precise control of event 
timing. We have now successfully installed reliable coal, methane, 
and air subsystems. We have also initiated our attempts at achieving 
combustion of coal using natural gas coupled with an electric spark 
as the ignition source. Initial combustion experiments have shown 
large pressure rises. These pressure rises compare well against zero- 
dimensional model predictions. Finally, we have developed a tran- 
sient axisymmetric two-dimensional code to simulate the flow in the 
pulsed combustor. 


49754 (iS—4894) Environmental impact of co-combustion 
of coal and municipal waste - organic compounds. Avery, 
M.J.; Junk, oa Richard, J.J.; Chriswell, C.D. (Ames 
Lab., IA (USA)). Apr 1986. ‘Contract W-7405-ENG-82. 34p. 
NTIS, PC A0O3, A01; 1; GPO Dep. File Number 
DE86015893. 

The organic content of vapor phase, particle and sluice 
water effluents from a power plant burning coal and mixtures of 
coal and processed municipal refuse (RDF) was characterized. All 
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organic compounds identified were present at levels too low to be 
considered an environmental hazard. No differences in organic 
emissions could be detected from the combustion of coal alone or 
coal((RDF) mixtures. Advanced analytical methodologies were 
employed to determine that the highly toxic tetrachlorodibenzo- 
dioxin (TCDD) was not emitted from this power plant at the detec- 
tion limit of one part per trillion. The low, or nonexistent, amounts 
of organic chemicals in the effluents are probably due to high com- 
bustion temperature, excess oxygen, small fuel particles and ade- 
quate residue time of the fuel in the combustion zone. 31 refs., 8 
tabs. 


49755 (NP—6770142) Energy conversion processes using 
sulphuric acid as coal oxidant. Spindler, K. (Technische 
Hochschule Aachen (Germany, F.R.). Fakultaet fuer Mas- 
chinenwesen). 11 Dec 1984. 109p. (In German). NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE86770142. 

The investigation aims at reducing the exergy losses in coal 
combustion for the purpose of electric power generation. One tech- 
nique for improving yields is by low-temperature combustion using 
a coal oxidant. Two concepts using sulphuric acid as oxygen carri- 
er are presented, and the quantitative exergy and energy balances 
are determined by computer. One concept is intended exclusively 
for electric power generation; in the second, hydrogen is produced 
by electrolysis of SO2. In the second concept, nuclear process heat 
is provided by a HTR reactor. In both cases, pollutant emissions 
are much lower than in conventional processes. (HLN). 


49756 (PB—86-220407/XAB) Prototype evaluation of 
commercial second-generation low-NO burner performance 
and sulfur capture. Final report, October 1982-December 
1984, Lisauskas, R.A.; Itse, D.C. (Riley Stoker Corp., 
Worcester, MA (USA) ). Jul 1986. 286p. NTIS, PC A13/ 
MF AOl. 

The report gives results of pilot-scale combustion tests of a 
Riley Stoker second-generation low-NOx burner combined with 
dry-sorbent injection for SO. control. The burner design is based 
on the distributed mixing concept. Combustion tests were conduct- 
ed at 100 million Btu/hr in EPA’s Large Watertube Simulator 
(LWS) test furnace. Results were obtained for three U.S. coals and 
two sorbents. NOx was reduced up to 60% with the advanced 
burner design. 


49757 (PNL-SA—13091) Opportunities in pulse combus- 
tion. Bomelburg, H.J.; Brenchley, D.L. (Pacific Northwest 
Lab., Richland, WA (USA)). Feb 1985. Contract AC06- 
76RL01830. 24p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86015533. 

In pulse combustion, burning occurs in a tube in an oscillato- 
ry manner, in contrast to the steady-state combustion used in most 
boilers and furnaces. With the right combination of the combustor’s 
dimensions, valve characteristics, fuel/oxidizer combination, and 
flow pattern, pulse combustion has some demonstrated advantages 
for energy conversion efficiency, such as high combustion and ther- 
mal efficiency, high combustion intensity, and high convective heat 
transfer rates. Also, pulse combustion can be self-aspirating, gener- 
ating a pressure boost without using a blower. This allows the use 
of a compact heat exchanger that may include a condensing section 
and may obviate the need for a chimney. In the last decade, these 
features have revived interest in research and development, which, 
for example, has resulted in a commercial pulse combustion air 
heater for domestic use developed by Lennox, and a pulse combus- 
tion hydronic unit developed by Hydrotherm, Inc. They can oper- 
ate up to 96% efficiency, whereas most standard gas hot water 
heaters usually operate from 55% to 78%. Such applications dem- 
onstrate the magnitude of the potential for energy savings with 
pulse combustion. To be able to appriase more definitively such po- 
tentials, Pacific Northwest Laboratory in 1984 conducted a system- 
atic study of the many past and present attempts to use pulse com- 
bustion for practical purposes. This study then allowed tecommen- 
dations to be made where pulse combustion technology could pos- 
sibly be applied in the future and where additional R and D would 
be necessary. The findings of this study are presented in an exten- 
sive report (Brenchley and Bomelburg, 1984). It is attempted here 
to highlight the main points of the study report, with particular em- 
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phasis on pulse combustion application in chemical engineering. 14 
refs., 5 figs. 


49758 Effects of coal-water slurry composition on boiler 
capacity. Materials and Components in Fossil Energy Applica- 
tions; No. 60, 5-8(1 Feb 1986). 

The major difficulty with using CWS is due to the presence 
of ash. Most oil and gas boilers were designed for a fuel which is 
virtually ash-free, but CWS produced from even a very clean coal 
has a significant quantity of ash. Ash deposits collect throughout a 
boiler, reducing heat transfer and, in some cases, blocking gas pas- 
sages. Ash that passes through the boiler as flyash can also cause 
erosion of boiler tubes. These problems generally require that boiler 
output when firing CWS be reduced (derated) from output levels 
when firing oil or gas. Because the degree of derating is important 
in determining the practicality of CWS conversion, the Electric 
Power Research Institute (EPRI) has funded a study to analyze the 
effects of CWS firing on the performance of four modern oil-de- 
signed boilers. The basic objective of this study was to determine 
what the maximum load capabilities of these units would be when 
firing two CWS fuels without making major modifications to the 
units. 


49759 Heat and mass transfer in the vicinity of a devola- 
tilizing coal particle. Musarra, S.P.; Fletcher, T.H.; Niksa, 
S.; Dwyer, H.A. (Sandia National Labs., Livermore, CA 
94550). Combustion Science and Technology; 45: No. 5, 289- 
307(1986). 

A computer model has been developed to describe heat and 
mass transfer in the vicinity of a single reacting coal.particle en- 
trained in a laminar gas stream. The model describes the various 
processes that occur during devolatilization and combustion in the 
boundary layer between the particle surface and the bulk gas 
stream. Global reaction rates are used in the gas phase, with light 
and heavy volatiles represented by methane and benzene. Although 
the model was developed for a two-dimensional treatment, one-di- 
mensional simulations are shown to yield meaningful results at low 
particle Reynolds numbers. Simulations indicate that the region of 
homogeneous volatiles combustion may extend for several particle 
diameters, implying that flame sheet approximations are not appli- 
cable during devolatilization. Parametric studies indicate that parti- 
cle heating is dominated by homogeneous volatiles combustion for 
large particles and by heterogeneous reaction for small particles. 
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REFER ALSO TO CITATION(S) 49656, 49728, 50924 
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REFER ALSO TO CITATION(S) 49688, 49707, 52186 


49760 (NP—6752746) Analysis of on structures 
that remained operative after explosion. Final report. Kleine, 
W. (Versuchsgrubengesellschaft m.b.H., Dortmund (Germa- 
ny, F.R.)). Sep 1985. 84p. (In German). NTIS (US Sales 
Only), PC A05/MF A01. File Number DE86752746. 


Explosion-proof air doors were constructed for a minimum - 


explosion pressure (on all sides) of about 10 bar. The air doors were 
installed in explosion-proof short dams. Doors for both haulage and 
manriding roads were investigated. The doors thus developed were 
satisfactory with regard to explosion proofness and functionality. 
Less positive results were obtained with protective waggons to pro- 
tect miners against shock pressures, e.g. from gas/coal outbursts. It 
was impossible to obtain waggons that were both pressure-tight and 
gas-tight. At a given maximum explosion pressure of about 1 bar, 
pressures inside the waggon still amounted to 100 to 200 mbar in- 
stead of the desired 10 to 20 mbar. 


(PB—86-215811/XAB) Performance and test crite- 

ope Os Searels ara oe 
1 August 1985. Levins, A. (Underwriters Labs., Inc., 
Northbrook, IL (USA)). Aug 1985. 114p. NTIS, PC A06/ 
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The objective of the research was the development of test 
criteria for direct-current (d-c) fuses used for protecting trailing 
cables in coal mines. Using data developed in an earlier study, a 
preliminary set of requirements for such fuses was established. In- 
terested parties such as fuse manufacturers, mining-equipment man- 
ufacturers, and mine operators were contacted and asked to com- 
ment on the preliminary requirements. Fuses were tested using 
these preliminary requirements, and the viability and reasonableness 
of the test procedure were judged. A meeting of representatives of 
fuse manufacturers, a mine operator, the Mine Safety and Health 
Administration, and the contractors for phases I and II of the effort 
was held. From the information gained to that date and the com- 
ments made at the meeting, final proposed test criteria for mine 
duty fuses were established. 


(PB—86-216306/XAB) Analysis of miners job at- 
tendence behavior and its relationship to miners accidents and 
injuries, Final report. Open file report, 21 September 1982-21 
December 1985. Goodman, P.S. (Carnegie-Mellon Univ., 
Pittsburgh, PA (USA). Graduate School of Industrial Ad- 
ministration). Oct 1985. 278p. NTIS, PC A13/MF AO1. 

The report examines coal-miner absenteeism and its relation- 
ship to accidents and injuries at underground mines. A total of 19 
mines participated in various phases of this 3-year project. Miners 
at the participating mines ranged in number from 185 to 776. The 
data consisted of the mines’ daily attendance records and detailed 
interviews with approximately 50 miners from each mine. The 
interviews contained questions about the miners’ satisfaction with 
various on-the-job and off-the-job factors, their perceptions of the 
mines’ absenteeism policies, the reasons or causes for their own ab- 
sences, and the miners’ demographic characteristics. Accident and 
injury data from six mines were used in parametric and multiple re- 
gresc.on analysis of the absenteeism-accident relationship. The data 
represented activity during approximately 80,000 miner-days 
worked. Strategies for reducing absenteeism are discussed. 


moto, D.; Remsen, J.F. (Pacific Northwest Lab., Biology 
and Chemistry Dept., Richland, WA 99352). pp 438-439 of 
Proceedings of the 32nd annual conference on mass spec- 
trometry and allied topics. Philadelphia, PA; ASTM (1984). 
(CONF-8405185—). Contract ACO676RL01830 

Fea ee aie iia is ce 
topics; San Antonio, TX, USA (27 May 1984). 

Fluidized-bed combustion (FBC) of coal is an established 
technology in several countries and is emerging as an alternative to 
conventional pulverized coal technology. Several commercial FBC 
plants are now operating in the U.S. The identification and quanti- 
tation of organic compounds found in mutagenically-active coal fly 
ash extracts are important steps in providing the data needed for 
determining the potential environmental and biological effects aris- 
ing from exposure to coal combustion emissions. Results from such 
studies on PCC fly ash extracts have been reported. To provide 
such data for FBC, pulse-jet baghouse fly ash collected from an ex- 
perimental atmospheric-pressure fluidized-bed combustion (AFBC) 
unit at the Grand Forks Energy Technology Center, under test 
with Beulah, ND lignite, was extracted with 60/40 (W/W) ben- 
zene/methanol. This extract was assayed for mutagenic. response in 
the Salmonella typhimurium plate incorporation assay using both 
standard and nitroreductase-deficient variants of TA1538, TA100 
and TA98. The crude fly ash extracts were shown to be mutagenic 
in all six strains, but the activity in the nitroreductase-deficient 
strains was significantly lower than in the standard strains, indicat- 
ing the possible presence of nitro-polynuclear aromatic compounds. 
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49764 Enhanced oil recovery and domestic oil reserves 10 
years later. Doscher, T.M.; Kostura, J.A. (The Doschers 
Group Inc.). pp 7-22 of Proceedings of the SPE/DOE fifth 
symposium on enhanced oil recovery. Richardson, TX; So- 
ciety of Petroleum Engineers (1986). (CONF- 860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 aie 1986). 

Domestic crude oil reserves and productive capacity were 
maintained during the past two decades by a mix of fortuitous 
events .- primarily the discovery of the North Slope. Waterflooding 
and infill drilling succeeded in boosting national oil supplies in the 
past, but “new EOR” technology has not similarly succeeded and 
doesn’t promise to do so without new invention. The current engi- 
neered fall in prices beclouds the ultimate threat to our nation’s 
competitiveness and survival: that it will not have ready suitable al- 
ternate energy supplies when domestic oil production dries up 
before the turn of the century. 


0202 Geology And Exploration 


REFER ALSO TO CITATION(S) 49800, 49801, 49802, 49805 


49765 Modeling 4D seismology. McDonald, J.A.; Gard- 
ner, G.H.F.; Tatalovic, R.. (Univ. of Houston Allied Geo- 
eee Labs.). pp 31-38 of Proceedings of the SPE/DOE 
symposium on enhanced oil recovery. Richardson, TX; 
Society of Petroleum Engineers (1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 

ery; = OK, USA (19 Apr 1986). 

The main problem with applying the techniques of 4D seis- 
mology to the real world is that the results can only be checked 
with the drill; a very expensive procedure. In addition the resolving 
power of the surface seismic method in measuring the simplest 
stratigraphic traps is barely understood. Therefore, the Seismic 
Acoustics Laboratory of the AGL at the University of Houston has 
initiated a research program in which 4D seismology techniques are 
being modeled physically. The aim is to provide the industry with 
some measure of the tool as an aid to enhanced oil recovery 
projects. This paper shows some of the first measurements of the 
resolving power of the areal seismic method and how the resolving 
power can be affected by the geometry of the data collection and 
by the nature of the wave propagation in the media surrounding 
the hydrocarbon accumulation. 


49766 Detecting fluid movement and isolation in reservoir 
cores using medical NMR imaging techniques. Baldwin, B.A.; 
Yamanashi, W.S. yes Petroleum Co.). pp 39-48 of Pro- 
ceedings of the SP E fifth symposium on enhanced oil 
recovery. Richardson, TX; Society of Petroleum Engineers 
(1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
oF ee USA (19 Apr 1986). 
Imaging instrument has been modified to 
came will denen cine alieateton 
receiving coil. Both oil and water inside the core produced readily 
detectable proton NMR signals, while the rock matrix produced no 
signal. Because of similar NMR lifetimes, the water was doped with 
paramagnetic ion, Mn*?, to reduce its lifetime. This procedure en- 
hanced the separation between the oil and water phases in the re- 
sulting images. Sequential measurements, as water imbibed into one 
end and oil was expelled from the other end of a core plug, pro- 
duced a series of images which showed the location of the fluids as 
a function of flow time. For water-wet Berea Sandstone a flood 
front was readily observed, but some of the oil was apparently left 
behind in small, isolated pockets which were larger than individual 
pores. After several additional porevolumes of water flowed 
through the plug the NMR image indicated a homogeneous distri- 
bution of oil. The amount of residual oil, as determined from the 
ratio of NMR intensities, closely approximated the residual oil satu- 
ration of fully flooded Berea samples measured by the Dean-Stark 
method. A Berea sandstone core treated to make it partially oil- 
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wet, did not show a definitive flood front, but appeared to channel 
the water around the perimeter of the core plug. The relative ease 
with which these images were made indicates that NMR Imaging 
can be a useful technique to follow the flow of oil and water 
through a core plug for a variety of production processes. 


49767 Wettability and adsorption characteristics of crude 
oil asphaltene and polar fractions. Crocker, M.E.; Marchin, 
L.M. (National Institute for Petroleum & Energy Research). 
pp 49-60 of Proceedings of the SPE/DOE fifth symposium 
on enhanced oil recovery. Richardson, TX; Society of Pe- 
troleum Engineers (1986). (CONF- 860402—). 

From 5. SPE/DOE joint symposium on enhancéd oil recov- 
ery; — OK, USA (19 - 1986). 

This study relates the chemical composition of the polar 
compounds of crude oil to the wettability of rock-oil-brine systems. 
Adsorption properties of polar and asphaltene fractions were evalu- 
ated to determine their effect on wettability. Polar compound frac- 
tions were found to cause an oil-wet state on Berea sandstone, but 
the effects were not a function of the polar fraction concentration. 
The concentration of nitrogen-sulfur compounds in six crude oil 
polar fractions correlated with the wettability of the polar fractions 
on Berea sandstone. Langmuir type adsorption on Berea sandstone 
was observed in adsorption studies of the asphaltene and polar frac- 
tions. Additional analysis using brine saturated Berea sandstone re- 
sulted in adsorption values up to three times less than that from dry 
Berea. The amount of polar fraction adsorbed on brine saturated 
Berea sandstone correlated with crude oil wettability. 


49768 Patterns of permeability in Eolian 

Goggin, D.J.; Chandler, M.A.; Kocurek, G.A.; Lake, L.W. 

(Univ. of Texas). pp 181-198 ‘of Proceedings of the SPE/ 
E fifth symposium on ced oil recovery. Richard- 

= TX; Society of Petroleum Engineers (1986). (CONF- 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

Eolian sandstones reservoirs are marked by a highly ordered 
heterogeneity. This heterogeneity is expressed by the intricate asso- 
ciation of stratification types which are a direct result of the deposi- 
tional processes. The dominant stratification types in eolian reser- 
voirs are grainflow, grainfall and wind-ripple deposits which form 
on the lee faces of migrating dunes; interdune deposits, which form 
between migrating dunes; and extra-erg deposits, which occur spo- 
radically when other depositional environments encroach upon an 
eolian system. These stratification types each have a unique perme- 
ability range. This implies that the fluid migration routes in eolian 
reservoirs will be dictated by the geometry and types of stratifica- 
tion present. One of the most important aspects of this study is the 
correlation of qualitative geologic descriptions with quantitative 
variables such as permeability. Approximately 2000 measurements 
were made with a field minipermeameter on an outcrop of ancient 
eolian sandstone. These data show that three distinct 
modes directly relate to the different stratification types. 


49769 Physical modeling of microscopic rock-pore hetero- 
geneities. Trygstad, J.C.; Ehrlich, R.; Wardlaw, N.C. (Sohio 
Petroleum Co.). pp 151-166 of Proceedings of the SPE/ 
DOE fifth symposium on enhanced oil recovery. Richard- 
— ac Society of Petroleum Engineers (1986). (CONF- 
From 5. SPE/DOE joint symposium on enhanced oil recov- 

ery; Tulsa, OK, USA (19 a 1986). 


Two existing technologies have been merged to investigate 
the heterogeneity of rock-pore geometry and its influences on pore- 
level, multiphase fluid movement. Rock-Pore Modeling uses Petro- 
graphic Image Analysis (PIA) to computer-generate, from thin sec- 
tions, black and white images of selected parts of a rock’s pore 
system. These images are combined or used alone as templates for 
fabricating glass micromodels. Multiphase fluid flow experiments in 
these transparent glass micromodels provide a means of assessing 
the effects of various types of pore structure on fluid displacement 
under known and controlled conditions. Each template demon- 
strates in two dimensions textural heterogeneities present in the thin 


‘sections. Such heterogeneities include the geometry and size-distri- 


bution of selected parts of the pore system, including oversized 
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pore elements, micropore elements, and pore connections. Mineral 
heterogeneities such as the distribution of carbonate cement are also 
recorded. Multiphase fluid flow in glass micromodels that are made 
from the templates is influenced by these pore and mineral textures. 
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REFER ALSO TO CITATION(S) 49764, 49769, 49882, 49884, 49902, 52258 


49770 (DOE/MC/16426—17) Mobility control for CO/ 
sub 2/ injection (support for field project). Twelfth quarterly 
report including project status report, February 17-May 16 
1984, Heller, J. Pp (New Mexico Inst. of Mining and Tech- 
nology, Socorro (USA). New Mexico Petroleum Recovery 
Research Center). 4 Jun 1984. Contract AC21-81MC16426. 

. NTIS, PC A02/MF A01l; GPO Dep. File Number 
DE86015064. 

PRRC report No. 84-17. 

This research project is in support of an enhanced oil recov- 
ery experiment on the use of a foam-like dispersion of CO: in 
water, to be performed by the Pennzoil Company with the Depart- 
ment of Energy. This operation, to be conducted in the Rock 
Creek Field in Roane County, West Virginia, is a test of mobility 
control methods to improve the efficiency of carbon dioxide floods. 
The goals of the contract with New Mexico Tech's Petroleum Re- 
covery Research Center have been: (1) To continue activities under 
a companion project, (now completed), that was aimed at the de- 
velopment of mobility control additives or procedures in CO2 
floods, and to apply these to the particular problems of the Rock 
Creek Field. (2) To conduct additional laboratory tests designed to 
study the compatibility of Rock Creek oil, brine and reservoir rock 
with CO. and with other chemicals which might be involved in 
mobility-controlled CO: floods. (3) To provide support in the 
— of the field mobility control tests, themselves. (4) To help in 

ssessment of field results, and in the design of tests to be used 
pe such assessment. As was noted in the previous quarterly report, 
the first three of these objectives have been completed. This quar- 
terly continues the discussion of point 4 above, on the assessment 
methods for evaluation of the mobility control test. 5 refs. 


(DOE/MC/16426—18) Mobility control for CO/ 


report luding project , 

16, 1984. Heller, J.P. (New Mexico Inst. of Mining and 
Technology, Socorro (USA). New Mexico Petroleum Re- 
covery Research Center). 31 Aug 1984. Contract AC21- 
81MC16426. 1lp. NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE86015065. 

This research project is in support of an enhanced oil recov- 
ery experiment on the use of a foam-like dispersion of CO. in 
water, to be performed by the Pennzoil Company with the Depart- 
ment of Energy. This operation, now being conducted in the Rock 
Creek Field in Roane County, West Virginia, is a test of mobility 
control methods to improve the efficiency of carbon dioxide floods. 
The goals of the contract with New Mexico Tech's Petroleum Re- 
covery Research Center have been: (1) To continue activities under 
a companion project, DE-AC21-79MC10689 (now completed), that 
was aimed at the development of mobility control additives or pro- 
cedures in CO, floods, and to apply these to the particular prob- 
lems of the Rock Creek Field. (2) To conduct additional laboratory 
tests designed to study the compatibility of Rock Creek oil, brine 
and reservoir rock with CO, and with other chemicals which might 
be involved in mobility-controlled CO2 floods. (3) To provide sup- 
port in the design of the field mobility control test, themselves. (4) 
To help in the assessment of field results, and in the design of tests 
to be used for such assessment. The first three of these objectives 
have been completed. This quarterly report presents a summary of 
developments in the assessment program which is the fourth objec- 
tive of this program. 


49772 (@OE/MC/16551—19) Enhanced oil recovery by 
CO, foam flooding. Final report, October 1, 1981-December 
31, 1985, Patton, J.T. (New Mexico State Univ., Las Cruces 
(USA). Research Center). Sep 1986. Contract 
AC21-81MC16551. 202p. NTIS, PC A10/MF AOI; 1; GPO 
Dep. File Number D 6000300. 
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The objective is to identify commercially available additives 
which are effective in reducing the mobility of carbon dioxide, 
CO:, thereby improving its efficiency in the recovery of tertiary 
oil, and which are low enough in cost to be economically attrac- 
tive. During the course of the project significant progress has been 
made in developing a commercial method of reducing the mobility 
of carbon dioxide in enhanced oil recovery processes. Experiments 
on gas mobility control, conducted in linear sand-pack models, 
show only a general correlation with the static foam test. The static 
test, which utilizes a blender to generate foam from an aqueous sur- 
factant solution, is useful mainly for studying the effects of pH, 
temperature, salinity and crude oil on the relative foamability of 
any given surfactant. Surfactants that produce reasonable quantities 
of foam in the blender test also impart some degree of mobility 
control to gas during two-phase flow. The best mobility control ad- 
ditives however, are only modest foam volume producers. In addi- 
tion, the best additives spontaneously produce a viscous foam under 
flow conditions and rates typical of petroleum reservoirs. Three 
basic chemical structures listed below appear to show most promise 
for gas mobility control: (1) ethoxylated adducts of Cs to Cis linear 
alcohols; (2) sulfate esters of ethoxylated Cy to Cie linear alcohols; 
(3) low molecular weight co-polymers of ethylene oxide and pro- 
pylene oxide. For an immiscible CO, flood, reducing CO2 mobility 
by a factor of 10 increased overall recovery by 20 percent. More 
importantly, incremental oil production was more than doubled 
during the early phase when only CO: was injected. Attempts to 
simulate the mobility controlled miscible CO2 process were not suc- 
cessful. More work is planned. 98 refs., 73 figs., 23 tabs. 


49773 (LA-UR—86-2269) testing of high- 
pressure, high-speed PDC bits. Maurer, W.C.; McDonald, 
W.J.; Cohen, J.H.; Neudecker, J.W. Jr.; Carroll, D. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W- 
7405-ENG-36. 17p. (CONF-861080—1). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86012422. 

From Society of Petroleum Engineers annual technical con- 
ference and exhibition; New Orleans, LA, USA (5 Oct 1986). 

A high-speed drilling system has been developed which 
drills medium strength rocks at rates up to 1000 ft/hr. This system 
uses special motors to operate high-pressure PDC bits at pressures 
up to 10,000 psi and at speeds of 800 to 1000 RPM. High drilling 
rates were achieved due to the high rotary and the use of 
PDC cutters to remove the rock ledges left on the hole bottom by 
the high-pressure jets. 12 refs., 13 figs., 4 tabs. 


49774 (NIPER—181) Surfactant-enhanced sodium bicar- 
bonate flooding. Project OE6. Peru, D.A. (National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (USA)). 
Aug 1986. Contract FC22-83FE60149. 43p. NTIS, PC A03/ 
MF A01; GPO Dep. File Number DE86015633. 

Three anionic and four nonionic surfactants were tested for 
their emulsification behavior with TRONACRAB (sodium bicar- 
bonate) and Wilmington crude oil. Three of the surfactants were 
found to enhance the solubilization of oil in the brine phase in the 
presence of TRONACARB according to the screening guide estab- 
lished in this study. Interfacial tension measurements were made on 
the most promising systems. The results support the hypothesis that 
a synergistic relationship can exist between low concentrations of 
synthetic surfactant and TRONACRAB. In batch experiments 
using kaolinite and in a linear coreflood using consolidated Berea 
sandstone, TRONACRAB reduced adsorption of surfactant by up 
to 93%. TRONACARB was less effective in preventing adsorption 
onto crushed Berea sandstone probably due to an unusually high 
amount of ferrodolomite (calcium magnesium carbonate with iron 
impurities). The following conclusion have been made from the re- 
sults of this work. (1) Addition of water-soluble synthetic surfac- 
tants to brines containing TRONACARB enhances the aqueous sol- 
ubility of surfactants formed in situ. (2) The greatest solubilization 
of oil into the brine phase occurs when TRONACARB is used 
with synthetic surfactant. (3) The use of TRONACARB in combi- 
nation with synthetic surfactants results in ultralow interfacial ten- 
sion upon contact with the oil phase. (4) TRONACARB decreases 
the temperature at which ninionics can solubilize oil effectively 
(ower IFT). The use of nonionics at lower temperatures will 
reduce adsorption significantly. (5) TRONACARB is as useful as 
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higher pH alkaline agents in preventing adsoprtion of anionic sur- 
factants. 12 refs., 10 figs., 4 tabs. 


49775 (SAND—86-0393C) Viscoelastic constitutive model 
for determining in-situ stress magnitudes from enelastic strain 
recovery of core. Warpinski, N.R.; Teufel, L.W. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 37p. (CONF-861080—2). S, PC 
A03/MF A01; GPO Des. File Number DE86014151. 

From Society of Petroleum Engineers annual technical con- 
ference and exhibition; New Orleans, LA, USA (5 Oct 1986). 

A new, 3-D viscoelastic model is developed to describe the 
inelastic-strain-recovery (ASR) process. Measured ASR data are 
curve-fit to the model using a least-squares algorithm and viscoelas- 
tic material properties are calculated. The stress state at depth can 
then be determined given some additional information. Examples 
and comparisons with measured stresses are given. 20 refs., 10 figs., 
5 tabs. 


49776 Displacement of a viscous oil by the combined in- 
jection of hot water and chemical additive. M.; 
Saneie, S.; Yortsos, Y. (Schlumberger Well Services, Hous- 

ton, TX). ‘SPE (Society of Petroleum Engineers) Reservoir En- 
siding 1: No. 4, 391-402(Jul 1986). 

A model of an adiabatic hot waterflood assisted by the si- 
multaneous injection of a chemical additive is presented. The proc- 
ess considered is one-dimensional (1D), two-phase flow, with negli- 
gible effects of dispersion, heat conduction, and lateral heat losses. 
The model allows for the chemical to be soluble in the aqueous 
phase and to be adsorbed on the solid surface. The effects of tem- 
perature on the viscosity ratio and the adsorption thermodynamics 
and of chemical concentration on the fractional flow curves are 
considered. The theory of generalized simple waves (coherence) is 
used to develop solutions for the temperature, concentration, oil- 
saturation profiles, and oil-recovery curves. The results show that, 
in the adiabatic case, the combined injection of chemical and hot 
water enhances the oil recovery considerably. The sensitivity of the 
recovery performance to the process parameters is discussed. It is 
shown that, for Langmuir adsorption equilibrium, the chemical re- 
sides in the heated region of the reservoir if its injection concentra- 
tion is below a critical value and in the unheated region if its con- 
centration exceeds this critical value. Typical results for a chemical 
pulse injection in a tertiary recovery process indicate that the re- 
covery performance is maximized when the chemical resides entire- 
ly in the heated region of the reservoir. 


49777 Lab data aid design and evaluation of polymer 
floods. Goodlett, G.O.; Honarpour, M.M.; , HB; 
Sarathi, P.S. (National ‘Institute for Petroleum and Energy 
Research, Bartlesville, OK). Oil and Gas Journal; 84: No. 
26, 82-90(30 Jun 1986). 

Certain laboratory methods and measurements are essential 
for determining the critical parameters for designing and evaluating 
polymer floods. This article deals with scaling laws and the selec- 
tion of core material to be used for replication of reservoir condi- 
tions. Automation can significantly improve the productivity of lab- 
oratory core tests. Basic objectives of automation include rapid 
turnaround time for experiments, flexibility, and convenient data 
analysis and presentation. Coreflooding tests, because of their time- 
consuming nature, are ideal candidates for automation. At the up- 
stream end of the system, a five-way, electrically operated ball 
valve is used for selection of fluids for injection into the system. 


Isolation of ee thermotolerant, faculta- 

tive polymer-producing bacteria and characterization of the 

exopolymer. Pfiffner, S.M.; McInerney, M.J.; Jenneman, 

G.E.; Knapp, R.M. (Univ. of Oklahoma, Norman). Applied 

and Environmental Microbiology; 51: No. 6, 1224-1226un 
1986). Contract AS19-80BC10300;AS05-83ER 13053. 

Over 200 bacterial strains were selected for anaerobic 
growth at 50°C and extracellular polysaccharide production in a 
sucrose-mineral salts medium with NaNO; and up to 10% NaCl. 
The predominant cell type was an encapsulated gram-positive, 
motile, facultative spore-forming rod similar to Bacillus species. 
Strain SP018 grew and produced the polysaccharide on a variety of 
substrates at salinities up to 12% NaCl. Good polymer production 


only occurred anaerobically and was optimal between 4 and 10% 
NaCl. The ethanol-precipitated SP018 polymer was a charged he- 
teropolysaccharide that contained glucose, mannose, arabinose, 
ribose, and low levels of allose and glucosamine. The SP018 poly- 
mer showed pseudoplastic behavior, was resistant to shearing, and 
had a higher viscosity at dilute concentrations and at elevated tem- 
peratures than xanthan gum. High-ionic-strength solutions revers- 
ibly decreased the viscosity of SP018 polymer solutions. The bacte- 
rium and the associated polymer have many properties that make 
them potentially useful for in situ microbially enhanced oil recov- 
ery processes. 


49779 Effects of thermal and mechanical loading on PDC 
bit life. (Sandia National Labs.). SPE (Society of Petroleum 
Engineers) Drilling Engineering; 1: No. 3, 201-214(Jun 1986). 

Results of numerical analyses to determine the effects of 
thermal and mechanical and loading on the integrity of polycrystal- 
line-diamond-compact (PDC) cutters during deep-hole drilling are 
presented. Cutter-temperature distributions for several drilling envi- 
ronments are combined with the appropriate mechanical cutting 
loads to predict stress distributions for the study of cutter wear 
mechanisms. A discussion of wear mechanisms acting on the cut- 
ting structure is presented. Suggestions based on these analyses are 
presented for the operation of PDC bits to increase bit life in hard, 
abrasive rock drilling. Microstructural design considerations for the 
cemented carbide that supports the diamond layer are also dis- 
cussed. 


49780 Effect of mixed-chain-length surfactants on fluid 
displacement in porous media by in-situ foaming process. 
Sharma, M.K.; Shah, D.O.; Brigham, W.E. (Univ. of Flori- 
da). SPE (Society of Petroleam Engineers) Reservoir Engineer- 
ing; 1: No. 3, 253-260(May 1986). 

A laboratory study was designed to improve fluid displace- 
ment efficiency in porous media by an in-situ foaming process and 
to determine the effect of mixed surfactant chain length on surface 
properties of foaming solutions, bubble size, breakthrough time, and 
fluid displacement in porous media. The authors screened various 
mixed surfactant systems, such as sodium dodecyl sulfate and alkyl 
alcohols. Maximum breakthrough time and fluid displacement effi- 
ciency were observed when both components of the mixed foaming 
system possessed the same chain length. Results were compared 
with data obtained using water, brine, and sodium dodecyl sulfate 
alone. The microscopic studies revealed that the order of bubble 
size measured outside the porous medium for various mixed surfac- 
tants was indeed maintained in a micromodel. The increase in the 
porous medium length improved breakthrough time and fluid dis- 
placement efficiency in sandpacks and in Berea cores. Mixed surfac- 
tant systems showed a correlation among surface properties of 
foaming solutions, bubble size, breakthrough time, and fluid dis- 
placement efficiency in a porous medium. Maximum foaminess, 
minimum bubble size, minimum surface tension, maximum surface 
viscosity, maximum breakthrough time, and maximum fluid dis- 
placement efficiency were observed when the two components of 
the surfactant system had the same chain length. 


49781 Effect of crude-oil-induced wettability changes on 
oil recovery. Morrow, N.R.; Lim, H.T.; Ward, J.S. (New 
Mexico Petroleum Recovery Research Center). SPE Forma- 
tion Evaluation; 1: No. 1, 89-103(Feb 1986). 

Displacements in strongly water-wet cores are compared 
with results of similar tests for a mixed wettability condition in- 
duced by a selected crude oil. Cores exposed to crude oil showed 
weakly water-wet imbibition behavior and 30 to 65% improvement 
in microscopic displacement efficiency. Other characteristics in- 
cluded clean breakthrough and low relative permeability to water 
at residual oil saturation. Flow visualization experiments with crude 
oil in micromodels showed improved oil recovery from pore bodies 
with oil trapping in pore throats. Capillary numbers for mobiliza- 
tion of residual oil from weakly water-wet systems were higher 
than for strongly water-wet systems. Contact-angle measurements 
showed that adsorbed transition metal ions at a high-energy surface 
could have a dominant effect on wetting behavior. 





6771 / ERA-11/22 


49782 Alkaline flood prediction studies, Ranger VII pilot, 
Wilmington Field, California. Mayer, E.H.; Breit, V.S. 
(THUMS Long Beach Co.). SPE (Society of Petroleum Engi- 
neers) Reservoir Engineering; 1: No. 1, 9-22(Jan 1986). 

This paper discusses the design of a simulator to model alka- 
line displacement mechanisms, along with the current understand- 
ing of in-situ caustic consumption. Assimilation of laboratory core- 
flood and rock consumption data, and their use in one- and two- 
dimensional (1D and 2D) limited area simulations and in three-di- 
mensional (3D) models of the entire pilot project are given. This 
paper also reports simulation studies of alkaline flood behavior in a 
small 2D area of a field for various concentrations, slug sizes, long- 
term consumption functions, and two relative-permeability adjust- 
ment mechanisms. The scale-up of 2D simulation results and their 
use in a 271-acre [1096.7-ha], seven-layered, 3D model of the pilot 
are also discussed and 3D simulator results are compared with ini- 
tial field alkaline flood performance. Finally, recommended addi- 
tional applications of the simulator methods developed in this pilot 
and in other alkaline floods are discussed. 


49783 A note on the application of the theory of coher- 
ence to surfactant flooding. Saneie, S.; Yortsos, Y.C. (Univ. 
of Southern California). SPE (Society of Petroleum Engi- 
neers) Reservoir Engineering; 1: No. 1, 23-28(Jan 1986). 

Previous studies have shown that in the absence of disper- 
sion, a surfactant flooding process is amenable to a simplified solu- 
tion by the method of coherence. The development of the solution 
requires the construction of composition paths that are obtained nu- 
merically by the integration of ordinary differential equations. In 
this paper, the authors show that in the particular case when all tie 
lines in the triangular phase diagram originate from a single point 
on the w,o axis, the construction of the composition paths can be 
considerably facilitated, because the tie lines obey the condition 
1 =constant (contact discontinuity). It is shown that this exception- 
al case mds to a phase equilibrium of the form 
(C/sub V32/C/sub V11/-C/sub V12/C/sub V31)/(C/sub V31/- 
C/sub V32/)=K. This relationship was originally proposed to de- 
scribe the thermodynamics of concentrated solutions. The connec- 
tion of this relationship to a generalized Hand-plot model is also 
discussed. 


49784 A nonequilibrium description of alkaline water- 
flooding. deZabala, E.F.; Radke, C.J. (Univ. of California). 
SPE (Society of Petroleum Engineers) Reservoir Engineering; 
1: No. 1, 29-43(Jan 1986). 

Alkaline waterflooding is complicated because the surfactant 
species are generated in-situ from acidic components in the crude 
oil rather than injected externally. The authors previously outlined 
an equilibrium displacement theory that captured the essential fea- 
tures of the process. Assumption of local equilibrium, however, 
does not allow for a careful examination of the complex transport 
and kinetic phenomena that occur. Non-equilibrium theory models 
the pertinent mass-transfer and kinetic resistances affecting interfa- 
cial tensions (IFT’s) during displacement of oil-recovery efficiency. 
The model shows that when natural acid in a trapped oil blob con- 
tacts alkali, it diffuses to the interface, adsorbs, reacts with alkali, 
desorbs, and convects into the bulk aqueous phase. They quantify 
these transport steps, calculate concentration profiles in the oil and 
flowing aqueous phases during a linear displacement, and to deter- 
mine how transient tension behaves as a function of time and dis- 
tance. Mass transfer resistances are insignificant, but sorption resist- 
ances at the oil/water interface affect the transient evolution of 
IFT during alkaline displacement. Interfacial sorption barriers are 
modeled with first-order kinetics. Desorption resistances may be 
quite large, so low IFT’s may not be established in typical laborato- 
ry-scale cores. Reversible or irreversible surfactant adsorption or 
reservoir rock is detrimental to alkaline water-flooding. Rock ad- 
sorption reduces the amount of surfactant available to the oil/water 
interface and may raise the IFT to levels that are ineffective in mo- 
bilizing residual oil globules. Most ee they provide a con- 
ceptual framework to design a successful alkaline waterflood. 


phase 
behavior modeling: A comparative study. Kuan, D.Y.; Kilpa- 
trick, P.K.; Sahimi, M.; Scriven, L.E.; Davis, H.T. (Univ. of 
Minnesota). SPE (Society of Petroleum Engineers) Reservoir 
Engineering; 1: No. 1, 61-72(Jan 1986). 


Phase behavior predictions of the Peng-Robinson (PR) equa- 
tion and the Kleintjens-Koningsveld (KK) equation, a lattice-gas 
model, are compared for pure CO:, water, methane, n-butane, n- 
octane, n-decane, and several binary and ternary mixtures of these 
components. The KK equation is more accurate than the PR equa- 
tion for predicting the saturated liquid densities of pure fluids. The 
two equations are comparable in predictions of binary pressure/ 
composition phase diagrams and ternary-composition phase dia- 
grams. Thus for these properties, the PR equation is preferred be- 
cause it is a simpler equation, has fewer adjustable parameters, and 
has parameters available for more systems than the KK equation. 


49786 The Carbon Dioxide Pilot: Review and 
results. Pittaway, K.R.; t, J.C.; Hoover, J.W. 
(Conoco Inc.). pp 137-144 of of Proceedings of the Permian 
Basin oil and gas recovery conference. Dallas, 
of Petroleum eoiussne (1986). (CONF-860388—). 

From Permian Basin oil and gas recovery conference; Mid- 
land, TX, USA (13 Mar 1986). 

The 5-acre (20,000 m*) Maljamar tertiary recovery pilot is 

nearing comp! pletion. Special features of the inverted five-spot pilot 

include (a) dual (separate) eg ema in the Grayburg and San 
Andres zones and (b) two fiber glass-cased logging observation 


jectives of the pilot. The major objective is to provide a basis for 
commercial scale CO: flooding economics for the unit. CO. reten- 
tion by the reservoir has prevented major CO2 production. Asphal- 
tene and/or carbonate deposition has apparently enhanced vertical 
coverage. Operating problems and pilot performance have been dif- 
ferent for the two zones. Problems, injectivity, oil response, and 
CO, production are discussed by zone. The pilot is successfully 
meeting its objectives by providing data about field operations 
during CO: flooding, as well as the process performance data 
needed to estimate large-scale carbon dioxide flooding results in the 
field. Operating problems have been largely resolved, incremental 
oil production has peaked, and performance has been encouraging. 
An expansion project is being designed. 


49787 space characteristics by rate-con- 
trolled . Yuan, H.H.; Swanson, B.F. (Shell De- 
vie Co.). pp 167-180 of Proceedings of the SPE/ 

fifth symposium on enhanced oil recovery. Ric! 
son, TX; Society of Petroleum Engineers (1986). (CONF- 
860402— *). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

By monitoring the mercury capillary pressure in rate-con- 
trolled porosimetry (intrusion) experiments, new information re- 
garding the pore space of a rock sample has been obtained. With 
this technique, referred to as an Apparatus for Pore EXamination 
(APEX), it is now possible to resolve the pore space of a rock 
sample into two interconnected parts. One part identifies the indi- 
vidual pore systems (pore bodies) which are low-energy sumps or 
regions of low capillarity. The other part corresponds to the pore 
throats that interconnect with pore systems. New capillary pressure 
curves have been obtained by partitioning the total capillary pres- 
sure curve (normal capillary pressure curve) into two subcurves: 
the subison capillary pressure curve, which details the distribution 
of pore bodies and the rison capillary pressure curve which details 
the distribution of pore throats. The authors present APEX data on 
Berea sandstone and San Andres dolomite, which show the volume 
distribution of low capillarity regions within the pore space of these 
rocks. Tiswnadhens ot bee online cnrdneauied sedaanel 
pore space that trap the residual non-wetting phase upon imbibition 
of a strongly wetting fluid, as measured by toluene/air systems. 


49788 Characterization of sandstone reservoirs for en- 
hanced oil recovery: The Permian Upper Minnelusa forma- 
tion, Powder River Basin, Wyoming. Schenk, C.J; 
Schmoker, J.W.; Scheffler, JM. (USGS). pp 199-204 of 
Proceedings = the SPE/DOE fifth symposium on enhanced 
oil recovery. Richardson, TX; Society of Petroleum Engi- 
neers (1986). (CONF-860402—). 
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From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

Upper Minnelusa sandstones form a complex group of reser- 
voirs because of variations in regional setting, sedimentology, and 
diagenetic alteration. Structural lineaments separate the reservoirs 
into northern and southern zones. Production in the north is from a 
single pay sand, and in the south from multi-pay sands due to dif- 
ferential erosion on top of the Upper Minnelusa. The intercalation 
of eolian dune, interdune, and sabkha sandstones with marine sand- 
stones, carbonates, and anhydrites results in significant reservoir 
heterogeneity. Diagenetic alterations further enhance heterogeneity, 
because the degree of cementation and dissolution is partly facies- 
related. 


49789 Tracer testing for reservoir description. Brigham, 
W.E.; Abbaszadeh- , M. (Stanford Univ.). pp 663- 
672 of Proceedings of the international meeting on le- 
um engineering. Volume 2. Dallas, TX; Society of Petrole- 
um Engineers of AIME (1986). (CONF- -860344—). 

From Society of Petroleum Engineers international meeting 
on petroleum engineering; Beijing, China (17 Mar 1986). 

Whenever reservoir engineers consider an enhanced oil re- 
covery (EOR) project, questions should arise concerning the de- 
tailed knowledge of the reservoir in which EOR is being consid- 
ered. Such questions are often asked (and partially answered) when 
waterflooding has occurred, but the far greater cost of any EOR 
process compared to waterflooding puts a greater emphasis on the 
need for a detailed description of the reservoir to be exploited. Tra- 
ditional studies include geology, geophysics, coring, well logging 
and well testing to help define reservoirs and their heterogeneities. 
It is important that these studies be coordinated so that the unified 
picture of the reservoir is compatible with ail the various sources of 
information. For EOR evaluation, the most important data to be 
sought is the nature of the flow from well to well, and so tests 
which reflect that kind of information are of particular value. Two 
type of tests which have become used to a larger extent in recent 
years are well-to-well transient pressure tests, and well-to-well 
tracer tests. Soth can be a great aid in quantatively determining the 
nature of the preferred flow paths of reservoirs. Also both types of 
tests are considerably more time consuming than pressure transient 
tests witihin a well. The well to well pressure transient test must 
last for a long enough time that pressure changes can be seen and 
interpreted at the offset wells. This may require several hours to 
several weeks depending on the reservoir properties and the inter- 
well distances. The tracer tests require an even longer time, for 
they must proceed for a time long enough for fluids to flow from 
well to well. 


49790 The status and potential of enhanced oil recovery. 


Kuuskraa, V.A. (Lewin & Associates Inc.). pp 367-382 of 
Proceedings of the SPE/DOE fifth symposium on enhanced 

oil recovery. Richardson, TX; Society of Petroleum Engi- 
neers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

The search for tomorrow's oil reserves has directed the 
energy industry to new frontiers. Traditionally, this term “new 
frontiers” connotes hostile and challenging geographical terrain -- 
the deep waters of the offshore, the harsh environment of the 
Arctic, or deeper, more subtle oil traps. In the past few decades a 
fourth “new frontier” has evolved -- a frontier defined not by geog- 
raphy or geology but rather by technology. This fourth frontier is a 
collection of technologies -- involving the use of thermal, gas, and 
chemical means for producing more oil -- that fall under the broad 
umbrella called enhanced oil recovery (EOR). To better understand 
the potential and performance of these new ways of increasing oil 
recovery, this paper looks at three specific topics: The importance 
of enhanced oil recovery to the U.S. and to the rest of the oil pro- 
ducing and consuming world; The technical and economic potential 
of enhanced oil recovery; and The performance of enhanced oil re- 
covery technologies in terms of: Oil recovery efficiency; Actual 
versus predicted performance; Process efficiency; and Costs. 


49791 ye polymer flooding at remote site pre- 
sents special challenges. Hoelscher, L.E.; Tan, H.C.; Full. 
bright, B.M. (Terra Resources Inc.). pp 383-392 of Proceed- 
ings of the SPE/DOE fifth symposium on enhanced oil re- 
covery. Richardson, TX; Society of Petroleum Engineers 

(1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 

ery; Tulsa, OK, USA (19 Apr 1986). 

Establishment of polymer-augmented waterflood in the Twin 
Peaks (Strawn, Upper) Field in King County, Texas required over- 
coming several major technical and logistical problems caused 
largely by the remote field location. This field, located on the S.B. 
Burnett Estate Lease, had been waterflooded for approximately five 
years prior to the decision to begin polymer-augmented waterflood- 
ing to improve the mobility ratio and areal sweep of injected fluids. 
Problems concerning the absence of a fresh water source and sup- 
plying/transporting polymer to a remote field location were solved 
through the development of (1) a portable on-site automatic poly- 
mer manufacturing plant, and (2) a method for treating the avail- 
able source brine for use as polymer mix water. These develop- 
ments, along with detailed analysis of Twin Peaks (Strawn, Upper) 
Field -- including geology, development, performance, and reser- 
voir engineering -- illustrate the feasibililty of coducting polymer- 
augmented waterflood operations, even in remote field locations. 


49792 A progress report on polymer-augmented water- 
flooding in Wyoming's North Oregon Basin and Byron Fields. 
Deltekker, T.G.; Bowzer, J.L.; Coleman, R.V.; Bartos, 
W.B. (Marathon ‘Oil Co.). pp 393-402 of Proceedings of the 
SPE/DOE fifth symposium on enhanced oil recovery. 
Richardson, TX; Society of Petroleum Engineers (1986). 
(CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

Marathon Oil Company has implemented two large full-field 
polymer augmented waterflood (PAW) projects in Wyoming's 
mature Big Horn Basin oil producing area. These projects are well 
under way and are designed to improve the waterflood sweep effi- 
ciency in the Embar and Tensleep Reservoirs of the Byron and 
North Oregon Basin Fields. The observed production response of 
the two projects has resulted in the expansion of the PAW projects 
to other Big Horn Basin fields where further significant contribu- 
tions to increased incremental tertiary production and reserves are 
expected. This paper discusses historical secondary and recent terti- 
ary production performance along with operations of the injection, 
production, and treating systems since commencing PAW oper- 
ations. Also, laboratory work, field testing, PAW implementation 
and certification are presented. 


49793 An update of the ted alkaline flood 
at the Isenhour Unit, Sublette County, Wyoming. Doll, T.E. 
(TIORCO Inc.). pp 403-410 of Proceedings of the SPE/ 
DOE fifth symposium on enhanced oil recovery. Richard- 
= me) Society of Petroleum Engineers (1986). (CONF- 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

The Almy sands in Sublette County, Wyoming have some 
15 years of volumetric sweep improvement history. In an effort to 
reduce residual oil saturation in the swept area, the first field-wide 
alkaline flood was initiated in September, 1980 at the Isenhour Unit. 
Based on core testing, crude oil-alkaline agent screening determined 
that soda ash (NazCOs) and anionic polymer would be most benefi- 
cial in reducing interfacial tension (IFT) and mobilizing residual oil. 
Core flooding indicated that alkaline agent could be injected into 
the high clay content Almy sand. A significant decrease in oil satu- 
ration on a percent pore volume basis was predicted. This paper 
details flood performance up to January 1, 1985. Injection is now 
48% of the total pore volume. A cationic and anionic polyacryla- 
mide spearhead preceded the addition of the alkaline agent. Cur- 
rently the program continues utilizing tripolyphosphate-anionic 
polymer blend for long-term wettability control and alkaline slug 
stability. Recovery to-date is 27% of the OOIP. Oil production has 
been inclining at a rate of 20% per year since the start of the poly- 
mer augmented alkaline flood. 
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49794 The Chateaurenard (France) industrial microemul- 
sion pilot design and performance. Chapotin, D.; Lomer, 
J.F.; Putz, A. (Elf Aquitaine). pp 411-424 of Proceedings of 
the SPE/DOE fifth symposium on enhanced oil recovery. 
Richardson, TX; Society of Petroleum Engineers (1986). 
(CONF-860402— 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; ba ne USA (19 Apr 1986). 

lustrial Microemulsion Plant (I.M.P.) test is an appli- 

cation a a ices part of the Chateaurenard field of the en- 
hanced recovery technics already used with success on a small 
scale during the first Method Pilot. The method involves the injec- 
tion of a microemulsion slug displaced in the formation by viscous 
solutions of polymers. The I.M.P. has been initiated by Elf Aqui- 
taine in 1983: the prime objectives were to assess the efficiency of 
the recovery mechanisms on a large pattern and evaluate the eco- 
nomic constraints of chemical flooding in an industrial environ- 
ment. The test is implemented on a four adjacent five spot panel, 
with an enclosed pore volume of 224,000 m* (1.4 x 10° bbl); the 
spacing between the production wells is 280 m on average. The 
chemicals injected consist of a microemulsion of petroleum sulfon- 
ates, alcohols, field oil and brine, displaced by solutions of partially 
hydrolyzed polyacrylamides diluted with field water. The amount 
of surfactant active matter has been reduced to 0.36% of the ex- 
ploitable pore volume, in comparison with 1.02% on the Method 
Pilot. 


49795 Use of monitor observation wells in the monitoring 
and evaluation of oil recovery projects. Widmyer, R.H. 
(Texaco Inc.). pp 425-436 of Proceedings of the SPE/DOE 
fifth symposium on enhanced oil recovery. Richardson, TX; 
Society of Petroleum Engineers (1986). ( (CONF- 860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

Monitor wells have been used to obtain a variety of informa- 
tion in many different applications. However, they generally fall 
into one of two categories: 1) when the wellbore is in communica- 
tion with the formation for the purpose of obtaining fluid samples, 
measuring pressure, etc., and 2) when the wellbore is isolated from 
the formation by electrically conductive or non-conductive casing, 
or by cement alone, for the purpose of traversing the zone of inter- 
est with conventional logs or making measurements at fixed depth 
locations. This paper describes various types of monitor wells that 
have been used and their selection for specific applications. Also 
discussed are well completion procedures including dual or multi- 
ple completions, the selection of well locations within the area of 
interest, and the frequency of sampling, logging or data collection. 
Numerous references are included. 


49796 In-situ polymerization controls CO./water chan- 
Dannie Ds View ve ail P.: 5 Serene, no ar 
e, inson, Petroleum p - 
446 of M6 of Prococtinus of the PE. E fifth saaponiens on 
enhanced oil recovery. Richardson, TX; Society of Petrole- 
um Engineers (1986). (CONF- 860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
on Tin ag oe (19 A pad r 19 
eld of Bradley County, Arkansas, Phil- 
Sundiletindee Chcataee te tee decane cdlae aiieaee 
treatment to combat severe channeling problems in a CO, water- 
alternating-gas (WAG) operation. After treating two of the 23 in- 
jection wells in the field, production has increased by 65 bbl/day. 
The field, consisting of 23 injection wells and 38 producers, was 
unitized in 1976 to inititiate CO: injection into the reservoir. Alter- 
nating CO, and water (WAG) flooding techniques have been used. 
Channels had developed throughout the field and flooding was be- 
coming uneconomical. Previous EOR treatments using an anionic 
polyacrylamide were successful for only a few cycles of COs-water 
injection. Failure was attributed to the inability of anionic cross- 
linked polymer to withstand the acidic environment created by 
CO:. The successful treatments were composed of single stages of 
injection of a low viscosity monomer solution containing an organ- 
ic crosslinker. The rigid polymer gel which is formed in-situ to 
block high permeability channels has remained stable in the CO. 
environment. Laboratory studies dealing with the COs: resistance of 
the polymer, tracer surveys, job design considerations, and field re- 
sults are presented. 
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49797 Development of a mechanistic foam simulator: The 

balance and generation by snap-off. Falls, A.H.; 
Gauglitz, P.A.; Hirasaki, G.J.; Miller, D.D.; Patzek, T.W.; 
Ratulowski, J. ‘(Shell Development Co.). pp 471-484 of Pro- 
ceedings of the SPE/DOE fifth symposium on enhanced oil 
recovery. Richardson, TX; Society of Petroleum Engineers 
(1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulss, OK, USA (19 Apr Apr 1986). 

The mobility of a foam depends heavily on its texture, which 
is the distribution of bubble sizes in the dispersion. To incorporate 
this variable in a mechanistic simulator, the usual conservation 
equations are coupled with balances on the densities of flowing and 
stationary bubbles in the foam. This approach to modeling foam 
flow is illustrated with a simulation of a displacement in which 
foam is generated in situ by capillary snap-off. 


49798 Slim-tube investigation of CO. foams. Irani, C.A.; 
—- C. Jr. (Chevron Oil Field Research Co.). pp 485- 
496 of Proceedings of the SPE/DOE fifth symposium on 
enhanced oil recovery. Richardson, TX; Society of Petrole- 
um Engineers (1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 
Formation and propagation of foams at considerable distance 
from the injection point is not well understood. In this study a 100- 
ft slim tube packed with 50/70 Ottawa sand was used to investigate 
foam behavior over long distances at reservoir temperatures and 
pressures. Both simultaneous and alternate modes for surfactant and 
COz injection were found to be inadequate. The liquid surfactant 
phase has a much lower linear velocity in the formation relative to 
the gas phase, and consequently there is a steady buildup of surfac- 
tant concentration in the vicinity of the injection point. Additional- 
ly, foams were found not to propagate, but rather to form sponta- 
neously where CO, and surfactant contact each other. As a result, 
in either the simultaneous or alternate injection modes, the foam 
front was found to have a very low frontal velocity, while unneces- 
sarily high pressure drops were generated behind the foam front. 


49799 CO, diversion using foam in an immiscible CO, 
field project. Holm, L.W.; Garrison, W.H. (Unocal Science 
& Technology Division). pp 497-508 of Proceedings of the 
SPE/DOE symposium on enhanced oil recovery. 
Richardson, TX; Society of Petroleum Engineers (1986). 
(CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 

ery; Tulsa, OK, USA (19 Apr 1986). 

A foam emplacement ue was applied through one 
well in the Tar Zone of Fault Block V in the Wilmington field to 
improve the distribution and sweep efficiency of injected COz. The 
Long Beach Oil Development Company is conducting an immisci- 
ble CO2-N2 WAG flood in this waterflooded, heavy oil reservoir. 
Laboratory studies showed reduction in CO2-Nz gas mobility and 
improvement in overall sweep of laboratory cores by the addition 
of Alipal CD-128 foaming agent during the gas flood. The field ap- 
plication of the foaming technique was successful in diverting the 
gas to a previously unswept interval, but subsequent injection of 
water diluted the foam to the extent that it lost its effectiveness. 


Single-well tracer test in complex pore systems. 
ane H.A.; Carlisle, C.T. (Univ. of Houston). pp 61-76 of 
Proceedings of the SPE/DOE fifth symposium on 
oil recovery. Richardson, TX; Society of Petroleum Engi- 
neers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; 7 OK, USA (19 Ss 

bout 22 single-well chemical tracer tests have been per- 
teana iocahaenmiaenaatie ae to determine residual oil 
saturation after water flooding. The results in almost every case 
have been very different from equivalent test run in sandstone res- 
ervoirs. The tracer profiles observed in carbonate tests show a set 
of characteristic distortions. Among these are poor apparent materi- 
al balance; excessive early dilution of tracers; early arrival of 
poorly defined peaks for tracers that were displaced away from the 
well during injection; and abnormally large mean retention vol- 
umes, caused by extended concentration tails. A modified from of 
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the “dead-end” pore model has been shown to reproduce all of 
these features. The various parameters examined in the model relate 
to the fraction of the pore space which is non-flowing, connected 
to the flowing fraction only by diffusion paths. Diffusion of each 
tracer in the non-flowing pore fraction is a function of tracer distri- 
bution coefficient; mixing length in the flowing fraction, equivalent 
to the usual dispersion parameter; and the residual oil saturation in 
both pore fractions. 


49801 Evaluation and comparison of residual oil satura- 
tion determination techniques. C , M.M.; Maerefat, N.L.; 
Tomutsa, L.; Honarpour, M.M. (National Institute for Pe- 
troleum). pp 71-96 of Proceedings of the SPE/DOE fifth 
symposium on enhanced oil recovery. Richardson, TX; So- 
ciety of Petroleum Engineers ( 1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
2 OK, USA (19 Apr 198 
ors Te Ths one an diatbution, of residual oil saturation (ROS) 
are ocho parameters for determining whether to apply enhanced 
oil recovery (EOR) process to a reservoir. In this paper, a brief 
review of available ROS techniques is presented indicating advan- 
tages, limitations, problems, and possible improvements of each 
technique. Advantages and disadvantages of each ROS determina- 
tion technique are summarized. Screening criteria for determining 
the best ROS technique under certain wellbore or reservoir condi- 
tions are presented. 


49802 Geological problems related to characterization of 
clastic reservoirs for enhanced oil recovery. Szpakiewicz, 
M.J.; McGee, K.; Sharma, B. (National Institute for Petrole- 
um & Energy Research). pp 97-116 of Proceedings of the 
SPE/DOE fifth symposium on enhanced oil recovery. 
Richardson, TX; Society of Petroleum Engineers (1986). 
(CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

Geological problems encountered in four DOE-sponsored 
enhanced oil recovery (EOR) projects in clastic reservoirs (Big 
Muddy, Wyoming; North Burbank, Oklahoma; Bell Creek, Mon- 
tana; and El Dorado, Kansas) were analyzed. The reservoir hetero- 
geneities were grouped into four categories: depositional, diagene- 
tic, structural, and formation fluid composition/distribution. Each 
category of heterogeneity had a variable effect on the performance 
of the EOR projects. Requirements for developing one static geo- 
logical model for each category of heterogeneity are proposed. The 
interrelationship of geological factors and the effect of heterogene- 
ities resulting from the origin and timing of geologic events are de- 
scribed. Besides heterogeneities associated with the environment of 
deposition which has a significant effect on EOR performance, the 
diagenetic effect resulting from geochemical alterations and differ- 
ent types and polymorphs of clays are also important but are often 
neglected. The structural component of the model needs to be im- 
proved through the application of new methodology or improve- 
ments in existing technology (remote sensing, high resolution seis- 
mic). 


49803 Effects of reservoir heterogeneity on chemically 
enhanced oil recovery. Gupta, D.; Pope, G.A.; Sepehrnoori, 
K. (Sohio eo Co.). pp 117-130 of Proceedings of the 
SPE/DOE fifth symposium on enhanced oil recovery. 
Richardson, TX; Society of Petroleum Engineers (1986). 
(CONF-8 60402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; bey OK, USA (19 Apr 1986). 

A three-dimensional, multiphase, multi-component micellar- 
polymer flooding simulator has been used to investigate the process 
performance under different conditions of reservoir heterogeneity 
(stratifications) and mobility ratio. The significance of crossflow has 
been studied by relating the chemical flood recoveries to the effec- 
tive length to thickness ratio and the transverse dispersion number 
of the reservoir. A long standing question in micellar-polymer 
flooding concerns whether small, high concentration chemical slugs 
are preferred to large lower concentration slugs. This aspect of slug 
size vs. slug concentration has been studied in three dimensions in 
the presence of heterogeneity. Finally, chromotographic separation 
of surfactant and alcohol has been investigated and discussed. It is 
found that a salinity gradient can be tailored to minimize this sepa- 
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ration tendency and in fact this is the single most important factor 
even compared to adsorption and partitioning. This is a highly fa- 
vorable result which can and should be exploited to improve the 
practical design of micellar-polymer floods. 


49804 Transverse dispersion in slug mode chemical EOR 
processes in stratified porous media. Wheat, M.R.; Dawe, 
R.A. (Mobil North Sea). pp 131-150 of Proceedings of the 
SPE/DOE fifth symposium on enhanced oil recov 
Richardson, TX; Society of Petroleum Engineers (198 986). 
(CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

Transverse dispersion of chemicals in multi-layered media of 
moderate permeability contrast (no more than 20) has been exam- 
ined both experimentally and theoretically under conditions perti- 
nent to both reservoir and long core test applications. The major 
interest has been for reservoir layers of 15 to 100 cm in thickness 
and chemical residence times of 1 to 5 years, and core material 
with layers up to 1 cm thickness and experimental times of 1 to 100 
hours. This range of layer widths will cause the most disruptive 
dispersive mixing for these time scales. Experimental measurements 
of the transverse dispersion of tracer chemicals in both continuous 
and slug mode displacements at unit and non-unit mobility ratio 
have been made on glass bead packs with layered permeability con- 
trasts of 3:1. A numerical model enabled the tracer concentration 
distributions to be calculated at all stages of the displacement. Ap- 
propriate dimensionless groups allowed the results to be scaled to 
larger dimensions for quantitative indications for the design of slug 
mode chemical EOR processes. 


Proceedings of the SPE/DOE fifth symposium on 
ai oil recovery. Richardson, TX; Society of Petrole- 
um Engineers (1986). 590p. (CONF-860402—). Society of 
Petroleum Engineers, P.O. Box 833836, Richardson, TX 
75083-3836. 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

These 76 papers cover various techniques of enhanced oil re- 
covery. Topics discussed include Carbon Dioxide Flooding, Mi- 
croemulsion Flooding, Steam Injection, Waterflooding, In Situ 
Combustion, displacement fluids, surfactants, and simulation tech- 
niques. Also covered are properties of reservoir rock such as per- 
meability, porosity, rock-fluid interactions, and fluid-flow. 


49806 A mechanistic study of gravity-assisted CO. flood- 
ing. Tiffin, D.L.; Kremesec, V.J. (Amoco Production Co.). 
pp 205-222 of Proceedings of the SPE/DOE fifth symposi- 
um on enhanced oil recovery. Richardson, TX; Society of 
Petroleum Engineers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

A series of gravity-assisted vertical core displacements of 
contact miscible and multiple contact miscible CO.--recombined 
crude oil systems were conducted and simulated. Gravity-assisted 
displacements offer the advantages of eliminating gravity tongues 
and stabilizing viscous fingers. Although the process has been used 
successfully in the field, a mechanistic laboratory and modeling 
study of gravity-assisted multiple contact miscible CO, flooding has 
not been previously described. The results from this experimental 
and computer modeling study elucidate the complex mechanisms 
acting in gravity-assisted CO. flooding. In general, better perform- 
ance is obtained from vertically downward displacements than from 
comparable displacements in horizontal cores. Miscibility develops 
at the same pressure in vertical floods and in a much shorter core 
length. Previously derived stability criteria, using the properties of 
only the injected fluid and in-place oil, were found applicable to 
contact miscible and liquid-liquid multiple contact miscible dis- 
placements. It was further demonstrated that component transfer, as 
occurs in multiple contact miscible processes, can strongly affect 
flood front stability and that displacement efficiency increases at 
conditions where mixing of CO: and oil is minimized. Excellent 
simulation of experimental recoveries and rates were obtained with 
a 1-D compositional simulator. 
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49807 Detailed simulation of unstable processes in misci- 
ble flooding. Christie, M.A.; Bond, D.J. (BP Research 
Centre). pp 223-234 of Proceedings of the SPE/DOE fifth 
symposium on enhanced oil recovery. Richardson, TX; So- 
ciety of Petroleum Engineers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; bad OK, USA (19 Apr 1986). 

This paper describes applications of linear and nonlinear sim- 
ulations to unstable miscible flooding. The first section of the paper 
describes a method of calculating linear growth of unstable modes 
using finite differences in the direction of the flow and Fourier de- 
composition perpendicular to the flow. This work extends the pre- 
vious long and short wavelength analytic results to cover the 
whole wavenumber range. Results obtained are used in two ways: 
@ to help validate a 2-d code to study nonlinear evolution of vis- 
cous fingers, and (ii) to identify likely fingering regimes in the com- 
puted solution by identifying the range of wavenumbers which 
dominates the linear growth behaviour. The second section of the 
paper describes the numerical scheme used for calculations on a 
fine grid of the nonlinear development of an instability. Results are 
presented on calculations of nonlinear growth at several mobility 
ratios and levels of diffusion. Comparisons with Blackwell's experi- 
mental data are presented. Good agreement is obtained, suggesting 
that the physical processes governing fingering are being correctly 
modelled. 


49808 Diffusion of carbon dioxide at reservoir conditions: 
Models and measurements. Gro; A.T.; Pinczewski, V.W.; 
Ruskauff, G.J.; Orr, F.M. Jr. (Univ. of New South Wales). 
pp 235-250 of Proceedings of the SPE/DOE fifth symposi- 
um on enhanced oil recovery. Richardson, TX; Society of 
Petroleum Engineers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 

ery; Tulsa, OK, USA (19 Apr 1986). 

Mathematical models are developed to describe the transport 
of dissolved CO: in liquid phase, and results of measurements of the 
diffusivity of CO2 in hydrocarbons and water at reservoir condi- 
tions are reported. The measurements were made using novel tech- 
niques based on the direct observation of the motion of an interface 
caused by the diffusion of CO. through oil or oil shielded by water. 
Diffusion coefficients were determined by fitting the mathematical 
models to the observed motion of the interfaces. This method 
allows the measurement of diffusion coefficients without the need 
to determine phase compositions and is therefore suited to measure- 
ments at elevated pressures (reservoir conditions). Measured diffu- 
sion coefficients are reported for carbon dioxide in pentane, decane 
and hexadecane at 25°C and pressures up to 6000 kPa. Limited 
measurements of CO: diffusion in Maljamar crude oil are also de- 
scribed. In addition, results of measurements for the diffusion of 
CO, in water are presented. These are the first such measurements 
at high pressures (up to 6000 kPa). Correlations of diffusion coeffi- 
cients in liquids at atmospheric pressure are shown to give reasona- 
ble estimates of diffusion coefficients for carbon dioxide in fluids at 
reservoir conditions. Finally, the measured diffusion coefficients 
and and mathematical models are used to assess the impact of diffu- 
sive mixing on CO: floods at various length scales in order to ex- 
amine the relationship between laboratory scale core floods and 
field scale displacements. 


Interpretation of miscible displacements in labora- 
‘ead hot Bretz, R.E.; Orr, F.M. Jr. (New Mexico Petrole- 
um Recovery Research Center). pp 251-264 of Proceedings 
of the SPE/DOE fifth symposium on enhanced oil recov- 
ery. Richardson, TX; Society of Petroleum Engineers 
(1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Te OK, USA (19 Apr 1986). 
esults of stable first-contact miscible displacements are pre- 
essstih taxon: tai enone aaeeen ema 
eastern New Mexico. All three cores showed evidence of signifi- 
cant heterogeneity at the core scale. Effluent composition measure- 
ments were interpreted using two relatively simple models of 
mixing during flow in heterogeneous porous media: 1) the Coats- 
Smith model, which represents the pore space as flowing and stag- 
nant fractions with mass transfer between them; and 2) a porous 
sphere model, which describes flow between an assemblage of 
porous spheres with diffusive interchange of material in the spheres 


with fluid flowing past them. Parameters for the two models are 
reported and compared. Direct measurements of some parameters 
from thin sections agreed well with least error parameters for one 
sample for which comparisons were possible. Porous sphere model 
fits showed less error than Coats-Smith model fits. 


49810 The use of dispersion relationships = model ad- 
verse mobility ratio miscible displacements. Young, L.C. 
(Reservoir Simulation Research Corp.). pp 365-278 of Pro- 
ceedings of the SPE/DOE fifth symposium on enhanced oil 
recovery. Richardson, TX; Society of Petroleum Engineers 
(1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr ye. 
Improved p of petroleum reservoir performance 


are needed to reduce the risks associated with field scale miscible 
flooding. A major shortcoming of established prediction techniques 
is their failure to accurately model the effects of mobility ratio and 


viscous fingering on volumetric sweep and displacement efficiericy. 
The research reported here establishes the feasibility of using physi- 
cal dispersion relationships to account for the fluid mixing associat- 
ed with viscous fingering. The dispersion relationships use an addi- 
tional parameter to incorporate a dependence on the local viscosity 
gradient. Adverse viscosity gradients increase mixing, while favor- 
able viscosity gradients decrease mixing. The dispersion relation- 
ships reduce to the normal form when no viscosity gradients are 
present. The dispersion parameter needed to incorporate the de- 
pendence on viscosity gradient is determined using published data 
for flow in a long sandstone core system. Once established, the dis- 
persion relationships are used to predict the performance of a much 
more complex displacement of reservoir oil by CO2. The simula- 
tions reproduce all of the salient features observed experimentally. 
In particular, the effect of the system length is correctly modeled. 
These results establish the validity of the approach. 


49811 An analysis of heavy oil immiscible CO, tertiary 
coreflood data. Mayer, E.H.; Earlougher, R.C.; Spivak, A.; 
Costa, A. (THUMS Long Beach Co.). pp 279-292 of Pro- 
ceedings of the SPE/DOE fifth symposium on enhanced oil 
recovery. Richardson, TX; Society of Petroleum Engineers 
(1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; = OK, USA (19 Apr 1986). 

The paper describes the results of a series of tertiary, immis- 
cible, CO, core floods of Wilmington Field Pliocene reservoir rock 
containing heavy oil [14°+ API (0.97g/m*) and 480+ cp (0.480 Pa 
s)]. An initial set of core floods defined the recovery potential of 
the COs injection while a series of later tests served to better define 
the process as applied in the field. In an attempt to understand the 
displacement mechanism, simulator matching of one of the latter 
more refined group of core floods was performed. The core floods 
and simulator work indicate the incremental recovery is more than 
can be accounted for by oil viscosity reduction and crude oil swell- 
ing. The improved performance is attributed to more favorable dis- 
placement characteristics and the presence of a free gas saturation 
in the cores. 


49812 Heat flow during steam injection into a fractured 
carbonate reservoir. Dreher, K.D.; Kenyon, D.E.; Iwere, 
F.O. (Marathon Oil Co.). pp 293-302 of Proceedings of the 
SPE/DOE fifth symposium on enhanced oil recovery. 
Richardson, TX; Society of Petroleum Engineers (1986). 
(CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

Steam injection into fractured carbonates has been examined 
in the laboratory and with a fully implicit reservoir simulator. 
These studies showed that significant oil can be recovered from 
matrix elements when hot water or steam is injected into fractures. 
Heat is rapidly replenished to fractures and heat conduction into 
the matrix plays a major role in matrix heating with a resulting in- 
crease in the rate of oil release. At steam temperatures carbonates 
decompose to produce a significant amount of CO2 which further 
enhances the recovery rate. Carbonate disks were flooded in the 
laboratory with hot water and steam. Oil recovery from competent 
as well as fractured disks increased as injection temperature in- 
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creased. Oil recovery from fractured disks approached 30% OIP at 
200°F even though pressure differentials were small. In other ex- 
periments, CO. concentration in effluent gas was determined. One 
mole of CO, was produced for each mole of H2O injected at steam 


temperatures. 


49813 Effectiveness of screening tests as predictive 
models of aaa additives. Strycker, A.R.; Arathi, P.S.; 
P. (National Institute for Petroleum & Energy 
Seth pp 315-326 of Proceedings of the SPE/DOE 
fifth Sennaien on enhanced oil recovery. Richardson, TX; 
Society of Petroleum Engineers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

The control of fluid mobility has become increasingly impor- 
tant to steamflood applications for oil recovery. Most of the en- 
hanced oil recovery (EOR) projects in the United States use steam- 
flooding techniques. The efficiency of these projects is often re- 
duced because effects such as gravity override result in poor volu- 
metric sweep through the reservoir. Additives can improve the effi- 
ciency of steamflooding, but screening tests must be performed for 
selection of the most effective additive for individual applications. 
As potential additives, nine commercially available sulfonate surfac- 
tants were tested with the high temperature-pressure foamability 

test procedure, and eight of these were tested with the mo- 
bility control (MC) ure. These surfactants were evaluated at 
121° and 218°C (250° and 450°F) in deionized water and in 1% 
added sodium chloride. A correlation trend was found between 
foam stability measured by the HTPF test and mobility reduction 
measured by the MC test. This trend was evident for more than 
one type of sulfonate at both temperatures and brine concentra- 
tions. An increase in temperature corresponded to a decrease in 
foam stability and mobility reduction. The dependence of foam sta- 
bility on the presence of added sodium chloride varied from surfac- 
tant to surfactant. 


49814 Application of steam foam in the Tia Juana Field, 
Venezuela: tests and field results. Keijzer, 
P.P.M.; Muijs, H.M.; Janssen-vanRosmalen, R.; Teeuw, D.; 
Pino, H.; Avila, J.; Rondon, L. (Koninklijke/Shell E & P). 
pp 327-344 of Proceedings of the SPE/DOE fifth symposi- 


um on enhanced oil recovery. Richardson, TX; Society of 
Petroleum Engineers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

Laboratory research on the steam-foam process as a means 
of reducing steam mobility in steam-injection projects indicates that 
steam-foam formulations, which are effective in pilot tests at low 
steam temperatures, are not necessarily effective at temperatures 
over 200°C. However, long-chain alkylaryl sulphonates exhibit an 
excellent capability for reducing steam mobility at elevated temper- 
ature; furthermore, this class of surfactants is thermally stable. The 
performance of steam foam with these surfactants has been studied 
in core-flow experiments at steam-injection temperatures represent- 
ative of steam operations in the Tia Juana field, Venezuela and as a 
function of the following parameters: surfactant molecular weight 
and concentration, the presence of an electrolyte, the addition of 
small amounts of non-condensable gas, and steam quality. The sur- 
factant molecular weight and concentration appear to be the main 
parameters for reducing steam mobility. The laboratory research 
was followed by a pilot test, operated by Maraven, in the Tia Juana 
field, in an attempt to improve the injection profile in steam-soak 
wells. The results obtained so far indicate the feasibility of: reduc- 
ing the effective steam permeability; plugging the most depleted 
layers; diverting the injected steam to non-producing sands, enhanc- 
ing oil production. Based on the test results and operational condi- 
tions, the possibility of optimising steam-soak operations under Boli- 
var coast conditions has been established. 


49815 Field evaluation of interfacial spreading agent 
using cyclic decline curves. Blair, C.M. Jr. (Magna Corp.). 
pp 345-352 of Proceedings of the SPE/DOE fifth symposi- 
um on enhanced oil recovery. Richardson, TX; Society of 
Petroleum Engineers (1986). {CONF- 860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 
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A new, organic, interfacial spreading agent was injected 
during at least one steaming cycle in each of a group of wells pro- 
ducing from Miocene sand. For all treated cycles the average rate 
of oil produced per unit of thermal energy injected was 67% great- 
er than the rate predicted from cycle-to-cycle decline curves de- 
rived from steam-only cycles. In addition, the productivity of all 
cycles immediately following a treated cycle was 49% greater than 
predicted from the decline curves. Application of Darcy’s radial 
flow equation to the field results discloses mean increases in effec- 
tive permeability to oil of more than 100% in both treated cycles 
and first posttreatment cycles. 


49816 Measurement of steam quality, mass flow rate, and 
enthalpy delivery rate using combined neutron densitometer 
and nozzle. Woiceshyn, G.E.; Yuen, P.S.; John, H.; Man- 
zano-Ruis, J.J. (Petro-Canada Inc.). pp 353-364 of Proceed- 
ings of the SPE/DOE fifth symposium on enhanced oil re- 
covery. Richardson, TX; Society of Petroleum Engineers 
(1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

Accurate measurement of steam quality and enthalpy deliv- 
ery rate at the wellhead is required for efficient operation and reli- 
able evaluation of enhanced recovery projects that utilize steam in- 
jection. Steam distribution through manifolds and tees can lead to 
uneven splitting and a wide variation of steam quality and enthalpy 
delivery rate for different wells fed from the same boiler. A field- 
grade densitometer, which is based on the principle of thermal neu- 
tron transmission, has been developed and tested for measurement 
of steam quality at wellhead. The meter is nonintrusive, portable, 
robust, easy to operate, safe for field use and accurate. By combin- 
ing the meter with a flow measuring device, such as a flow nozzle, 
accurate measurements of steam quality, mass flow rate and enthal- 
py delivery rate at the wellhead are possible. This paper describes 
the densitometer’s principle of operation and results from recent 
calibration tests conducted over a wide range of field conditions. 


49817 An empirical model for microemulsion phase be- 
havior. Robertson, S.D. (Unocal Science & Technology Di- 
vision). pp 365-388 of Proceedings of the SPE/DOE fifth 
symposium on enhanced oil recovery. Richardson, TX; So- 
ciety of Petroleum Engineers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

An empirical model for microemulsion phase behavior has 
been developed which is based upon proper choice of pseudocom- 
ponents. Previous attempts to represent phase behavior of surfac- 
tant, oil, brine systems with three pseudocomponents have been un- 
successful. One of the problems has been salt fractionation between 
the microemulsion and excess water phases. It was found that 
through the use of a sulfonate/water pseudocomponent, this effect 
could be handled, and the system then exhibited true ternary behav- 
ior. When this pseudo component was used, a single set of V/sub 
O//V/sub S/ and V/sub W//V/sub S/ vs. salinity curves was 
found to be valid for a wide range of overall compositions. These 
solubilization parameter curves were fit with empirical equations, 
and it is these which comprise the model. The basis for a sulfonate/ 
water pseudocomponent is discussed based on electrical double 
layer theory. In addition, solubilization parameter curves generated 
from spherical microemulsion models are compared with the exper- 
imental curves. 


_——_ of nonionic surfactants for minimized ad- 
sorption and maximized solubilization. Lewis, S.J.; Verk- 
ruyse, L.A.; Salter, S.J. (ARCO Oil & Gas Co.). pp "389-398 
of Proceedings of the SPE/DOE fifth symposium on en- 
hanced oil recovery. Richardson, TX; Society of Petroleum 
Engineers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced cil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

Adsorption values for mono-isomerically pure nonionic sur- 
factants are shown here to depend upon the phase properties of the 
surfactant in aqueous solution. When the tal conditions 
are referenced to the temperature at which the solution being em- 
ployed phase separates, the adsorption values over a range of tem- 
perature, brine salinities and surfactant concentrations are observed 
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to follow a consistent trend. This correlation is observed to be con- 
sistent for six surfactant molecules, over a range of solubility bal- 
ance, both with and without aromatic rings. The observations re- 
ported here indicate that for applications requiring a particular opti- 
mal temperature, large linear ethoxylated alcohols are preferred to 
either smaller molecules or phenolic species. 


49819 Effect of capillary number on the residual satura- 
tion of a three-phase micellar solution. Delshad, M.; Bhuyan, 
D.; Pope, G.A.; Lake, L.W. (Univ. of Texas). pp 399-410 of 
Proceedings of the SPE/DOE fifth symposium on enhanced 
oil recovery. Richardson, TX; Society of Petroleum Engi- 
neers (1986). '(CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

One of the most important physical relationships in a low in- 
terfacial tension IFT process is the capillary desaturation curve 
(CDC). The CDC is the relation between residual phase saturation 
and the ratio of viscous to local capillary forces (capillary number). 
Despite its importance, a complete set of experimental CDC for 
low IFT fluids has been reported in the literature. The authors 
report CDCs for a low IFT two-and three-phase brine/oil/surfac- 
tant/alcohol mixture in Berea sandstone cores. These are the first 
CDCs reported for a three-phases micellar solution. There are six 
possible CDCs for three phase flow. The authors have measured 
(1)-residual oil to microemulsion, (2)-residual microemulsion to oil, 
(3)-residual brine to microemulsion, and (4)-residual microemulsion 
to brine. These CDCs have been measured by stepwise increases in 
flow rate at a fixed IFT of 0.7 »N/m. These data showed that the 
microemulsion phase is the most strongly trapped which implies 
that the microemulsion is the wetting phase--even more wetting 
than the excess brine. 


49820 Hydrolytic stability of alkylethoxy sulfates. 
Talley, L.D. (Exxon Research & Engineering Co.). pp 411- 
422 of Proceedings of the SPE/DOE fifth symposium on 
enhanced oil recovery. Richardson, TX; Society of Petrole- 
um Engineers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

Sulfate surfactants are being proposed by industry for use in 
moderate temperature surfactant floods. Sulfates are also being con- 
sidered by some groups for use in CO, mobility control and surfac- 
tant/alkaline floods. Data from this study show that the maximum 
applicable temperatures for sulfates under these pH conditions are 
much lower than for neutral pH conditions. Rate equations are de- 
rived from Arrhenius data based on observed decomposition mech- 
anisms. The equations are used to calculate surfactant lifetimes and 
maximum temperature limits at various reservoir conditions. The 
maximum temperatures and lifetimes are functions of pH and brine 
composition. 


— Phase behavior correlation for high-salinity surfac- 
tant formulations. Chou, S.I.; Bae, J.H. (Chevron Oil Field 
ane Co.). pp 423-440 of Proceedings of the SPE/DOE 
fifth symposium on enhanced oil recovery. Richardson, TX; 
Society of Petroleum Engineers (1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

Many reservoirs targeted for surfactant flooding contain 
high-salinity brine. When preflushing such reservoirs proves unsat- 
isfactory or uneconomical, it is essential to have surfactant formula- 
tions optimized for the reservoir brine. To minimize experimental 
effort in formulation design, we developed a theoretical model that 
can quantitatively predict the phase behavior of surfactant formula- 
tions mixed with oil. The model considers the effect of salinity, sur- 
factant, alcohol, and oil on the geometry of the interfacial surfac- 
tant layer in microemulsions. The phase behavior of five salt-toler- 
ant surfactants, including ethoxylated sulfate, two ethoxylated sul- 
fonates, ethoxylated carboxymethylate, and alpha-olefin sulfonate 
with a series of n-alkane oils (Cs to Cis) and short-chain alcohols 
(C4 to Ce) was studied and used to evaluate the theory. The opti- 
mal salinities of the systems studied ranged from 1 to 22% NaCl. 
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498622 Tricritical points and the design of high-salinity 
surfactants for low-tension enhanced oil recovery. oo 
D.H. (Phillips Petroleum Co.). pp 441-456 of Proceedings of 
the SPE/DOE fifth symposium on enhanced oil recovery. 
Richardson, TX; Society of Petroleum Engineers (1986). 
(CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

A major objective of low-tension, surfactant-polymer flood- 

ing is the design of surfactants for high-salinity reservoirs. In this 
technology the irreducible oil saturation, hence the recoverable oil, 
depends on the interfacial tension between the aqueous and oleic 
phases. In the three phase systems that are usually employed, the 
“oil-water” tension depends on the thermodynamic distance of the 
system from a tricritical point, which is a point where all three of 
the phases become a single phase. The tension, y/sub ol-aq/, varies 
as y/sub ol-aq/ ~ absolute value of T - T/sub tc/*, where T is the 
reservoir temperature and T/sub tc/ is the temperature of the tri- 
critical point. Hence, optimal high-salinity surfactant design re- 
quires the ability to create systems with tricritical points at tem- 
peratures and salinities that are set by each individual oil reservoir. 
The development of this ability requires methods for the prediction 
and control of the locations of tricritical points. Tricritical points 
can only occur in phase diagrams with at least four dimensions, 
which makes their study difficult. Many of these difficulties can be 
overcome by means of a step-by-step consideration of critical points 
and phase behavior in diagrams of lower dimensionalities. A step- 
by-step approach to tricritical points and lines is described. 
49823 A> study of thermal oil recovery using 
horizontal wells. Joshi, S.D. (Phillips Petroleum Co.). pp 
457-468 of ‘Seeneniaa of the SPE/DOE fifth symposium 
on enhanced oil recovery. Richardson, TX; Society of Pe- 
troleum Engineers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

This paper reports laboratory experimental results of steam- 
assisted gravity drainage using horizontal wells. The results were 
obtained for 17°API heavy oil and light refined oil. The oil steam 
ratios and percentage recovery of original oil in place were meas- 
ured for two different well configurations, injection well comple- 
tions, and shale barrier configurations. In addition, the effect of lim- 
ited steam entry was also studied using a light refined oil. The ex- 
periments were conducted in a box-shaped sand pack with five 
sides of steel and one side of transparent polycarbonate material to 
facilitate flow visualization. The results indicate that steam-assisted 
gravity drainage not only gives a high sweep efficiency but also 
gives oil steam ratios of about 0.7, indicating a high thermal effi- 
ciency for producing heavy oils. Steam-assisted gravity drainage 
produces heavy oil at a rate approximately three times faster than 
that obtained with cold oil gravity drainage. In a uniform perme- 
ability pack, initial oil production rates using horizontal injection 
and production wells are higher than those obtained using a verti- 
cal injector and a horizontal producer. For a vertical injector, 
steam injection near the pack top gave higher and faster oil recov- 
ery than steam injection near the sand pack bottom. 


49824 In-situ combustion in the Lower Hospah Forma- 

McKinley County, New Mexico. Struna, S.M.; Poett- 
mann, F.H. (Tenneco Oil Co.). pp 469-482 of 
= the SPE/DOE fifth symposium on enhanced oil recov- 

ery. Richardson, TX; Society of Petroleum Engineers 
(1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

In 1980-1981, Tenneco Oil Company conducted an in-situ 
combustion pilot test on the Lower Hospah Formation of the South 
Hospah Field, McKinley County, New Mexico. Although the res- 
ervoir appeared to be an excellent candidate for in-situ combustion, 
the pilot project recovered only a very small amount of incremen- 
tal oil, and as a consequence was terminated. In order to evaluate 
the pilot test and to determine the reasons for its performance be- 
havior, a reservoir model of the test site was developed from the 
historical performance of secondary recovery operations in con- 
junction with available log and core data. The result was a three 
layer, four quadrant model of the test site. The volumetric sweep 
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efficiency of the combustion front was estimated from two interior 
core holes drilled after the project was terminated. This resulted in 
a post combustion model of the test site depicting the vertical 
sweep of the combustion front. Stoichiometric relationships were 
used to evaluate the combustion performance of each layer of the 
model. The calculated theoretical displacement agreed very well 
with estimated actual oil production from the test site. The stoichi- 
ometric evaluation provided a means to quantitatively compare the 
post combustion reservoir model with actual test performance, thus 
verifying the model. 


49825 Screening and evaluation of enhanced oil recovery 
at Teapot Dome in the Shannon sandstone: A shallow, hetero- 
geneous light-oil reservoir. Chappelle, H.H.; Emsurak, G.P. 
Jr.; Obernyer, S.L. Fy S. Navy). pp 483-502 of Proceedings 
of the SPE/DOE fifth symposium on enhanced oil recov- 
ery. Richardson, TX; Society of Petroleum Engineers 
(1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

Pilot testing results and geologic characteristics have been 
used to identify methods by which oil recovery may be increased in 
the Shannon sandstone at Naval Petroleum Reserve NO. 3 (NPR- 
3), and to identify reservoir zones amenable to enhanced oil recov- 
ery (EZOR) application. Extensive natural fractures have been found 
to be the prime influence on fluid flow and pressure distribution in 
this shallow reservoir. Thermal processes of in-situ combustion and 
steam drive have been successful in displacing potentially economic 
quantities of oil while immiscible displacement processes of water- 
flood and polymer-improved waterflood have not. A geologic char- 
acterization study based on facies description has identified the po- 
tential resource for further development of the reservoir, including 
the possible application of EOR. These findings will be used to de- 
termine the development of this reservoir by infill drilling and en- 
hanced recovery. 


High-pressure combustion tube tests. Prasad, R.S.; 
Slater, J.A. (Occidental E & P Co.). pp 503-514 of Proceed- 
ings of = SPE/DOE fifth symposium on enhanced oil re- 
covery. Richardson, TX; Society of Petroleum Engineers 
(1986). (CONF- 860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

pressure air fireflooding may have some benefits hith- 
erto not observed at lower pressures. Combustion tube tests were 
conducted at pressures approaching 3,000 psi. Special start-up pro- 
cedures were used, especially for the wet burns, to make the testing 
representative and also minimize the transient effects. The tests in- 
dicated: Immiscible displacement of oil by carbon dioxide is an im- 
portant mechanism at these pressures; The heat-scavenging ability 
of the water injected along with the air is, as expected, still appre- 
ciable at these pressures. 


49827 A method for 
son of oxygen and air fireflooding. Kumar aes. Gone hae 
(Chevron Oil Field Research Co.). pp 515-528 of Proceed- 
—— a SPE/DOE fifth symposium on enhanced oil re- 
ery. Richardson, TX; Society of Petroleum Engineers 
(1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 
of oxygen and air fireflooding is presented using 
a simplified calculation procedure for performance prediction. The 
effects of gas saturation on the relative permeability and of carbon 
dioxide on the crude oil viscosity are included in the analysis. The 
productivity index computation method includes the variation of 
relative permeability and oil viscosity within the drainage radius. 
The oxygen- or (air-) oil ratio is calculated using measured values 
of: (1) fuel consumption and oxygen- (or air-) fuel ratio from com- 
bustion tube tests and (2) burned volume and steamed volumes 
from three-dimensional scaled physical models. Results indicate that 
the use of oxygen instead of air injection may substantially increase 
the oil productivity because of the lower gas saturation and lower 
oil viscosity caused by much higher carbon dioxide concentration 
in the flue gas. 
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Comparison of recovery and economics for oxygen 
sdicelr Seine So 4oahioes taiow oil areas. Dugdale, P.J. 
(Petro-Canada Resources). pp 529-568 of Proceedings of the 
SPE/DOE fifth symposium on enhanced oil recovery. 
Richardson, TX; Society of Petroleum Engineers (1986). 
(CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

The heavy oil pools of Alberta and Saskatchewan can be 
grouped into four reservoir types: Lloydminster, Wainwright, Basal 
Quartz and Bakken. This study reviews briefly the recovery attain- 
able in these reservoir by secondary and non-fireflood processes, 
and then evaluates in situ combustion using both oxygen and air in 
dry and wet firefloods. Recent studies by a national energy agency 
have shown that fireflood is the best enhanced oil recovery process 
that can be used in heavy oil reservoirs, with anticipated recoveries 
of 30% of the original oil in place. The paper reports the computed 
recoveries using the Tejas, Nelson-McNeil, Fassihi and Brigham 
methods and then presents an incremental recovery correlation due 
to the immiscible CO, flood established ahead of the oxygen fire- 


E high-pressure 
ha, R.; Drnevich, R.F.; Mcllroy, K.; 
Knecht, P. (UCC-Linde Div.). pp 569-582 of Proceedings of 
the SPE/DOE fifth symposium on enhanced oil recovery. 
Richardson, TX; Society of Petroleum Engineers (1986). 

(CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 

ery; Tulsa, OK, USA (19 Apr 1986). 

Corrosion is a concern in all thermal EOR projects. In 
oxygen firefloods, corrosion and the compatibility of metallic and 
nonmetallic materials with high pressure oxygen both have to be 
addressed. A materials selection baseline is evolving from laborato- 
ry corrosion and compatibility testing performed to support ongo- 
ing oxygen fireflood projects. 


49830 Investigation of phase behavior predictions with a 
chemical-association equation of state. Li, Y.K.; Nghiem, 
L.X.; Heidemann, R.A. (Computer Modelling Group). pp 
17-28 of Proceedings of the SPE/DOE fifth symposium on 
enhanced oil recovery. Richardson, TX; Society of Petrole- 
um Engineers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 A pr 1986). 

An approach of applying the chemical-association theory to 
a cubic equation of state to model nonideal behavior is proposed. In 
this approach, the molecules in solution are assumed to interact 
with each other to form new chemical species which are in chemi- 
cal equilibrium. The parameters of the chemical-association model 
are obtained by fitting the equation of state to experimental data for 
binary pairs. The approach is tested against experimental data for 
mixtures containing CH,, COz, HeS and H2O. Improvements in 
liquid composition prediction are obtained over the usual cubic 
equation of state. A stagewise procedure for phase and chemical 
equilibrium is also proposed. 


using a high-pressure visual sapphire Hag 
sack, C.A. (Continental Shelf & Petroleum Tech. Research 
Institute Ltd.). pp 67-80 of Proceedings of the SPE/DOE 


fifth symposium on enhanced oil recovery. Richardson, TX; 
Society of Petroleum Engineers (1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 
high visual 


iscibility pressures 

MP). The pressure rating of this cell is 50 MPa (7250 psia) at 
420 K (300°F). The minimum dynamic miscibility pressure for the 
system methane-propane-n-decane has been determined using this 
cell. The MMP io determinnd by visas chantvetions of drcsiets of 
gas passing through the reservoir fluid. By multiple contact be- 
tween the injected gas and the reservoir fluid the injected gas will 
dissolve in the reservoir fluid at the MDMP. During the experi- 
ment the volumes and compositions of the gas and liquid phases are 
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determined. The duration of such experiment is 2-3 hours. A com- 
parison between the experimental phase behaviour and the calculat- 
ed results using the Peng-Robinson Equation of State is given. The 
phase characterization of the Equation of State developed from 
these experiments is different from the phase match characterization 
developed from the usual pVT experiments. Simulations of slim 
tube displacements using the two different characterizations are 
compared. The simulation of the slim-tube displacements using the 
phase match based on multiple contact experiments (MDMP’s from 
the Sapphire cell) gives the best overall match of the slim tube dis- 
placements. 


49832 Calculation of minimum miscibility pressure. 
Turek, E.A.; Luks, K.D.; Baker, L.E. (Amoco Production 
Co.). pp 81- 88 of Proceedings of the SPE/DOE fifth sym- 
posium on enhanced oil recovery. Richardson, TX; Society 
of Petroleum Engineers (1986). (C (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 

ery; Tulsa, OK, USA (19 Apr 1986). 

An algorithm i is presented for the calculation of the thermo- 
dynamic minimum miscibility pressure (TMMP) consistent with an 
equation of state-based fluid description. This algorithm handles 
both condensing and vaporizing miscibility mechanisms. TMMP 
calculations are included for a ternary mixture of pure components 
as well as a reservoir oil-CO2 system. 


49833 Flow visualization of the effects of interfacial ten- 
sion on displacement. Hornof, V.; Morrow, N.R. (Univ. of 
Ottawa). pp 89-98 of Proceedings of the SPE/DOE fifth 
symposium on enhanced oil recovery. Richardson, TX; So- 
ciety of Petroleum Engineers (1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
a) OK, USA (19 Apr 1986) 
a Th cfiscts Of ‘etarfecial tension on displacement behavior 
have soe investigated through flow visualization experiments in 
porous media formed by thin layers of sintered glass beads. Fluid 
densities and viscosities were matched in order to avoid viscous 
and gravitational instabilities. Displacements were carried out with 
aqueous/oleic liquid pairs which gave interfacial tensions of 17.0, 
1.2, 0.029, and 0.002 mN/m. Results show how interfacial tension, 
wettability, and model heterogeneity interact to determine the 
shape and stability of the displacement front. 


49834 pe wn Fo Bp ed. Mi By 


surfactant/polymer flooding with Yang, 
(Research Institute of euchun i Eploration & Develop- 
ment). pp 99-108 of Proceedings of the SPE/DOE fifth 
symposium on enhanced oil recovery. Richardson, TX; So- 

ciety of Petroleum Engineers (1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 

ery; Tulsa, OK, USA (19 Apr 1986). 

The aim of this paper is to make a sysiematic analysis of sur- 
factant-polymer interaction in the process of chemical flooding. In 
the influence of the salinity of the solution, the degree 
of hydrolysis, the molecular weight and the concentration of the 
polymer as well as the surfactant concentration and the type and 
concentration of alcohol on the incompatibility of the surfactant- 
polymer system. The authors find that salinity is the main cause of 
miscibility loss by the mixture, thus leading to phase separation and 
to an appreciable variation in surfactant distribution in the solution 
and in phase properties. When inorganic polyanions are introduced, 
e.g. phosphate (SP-6) and silicate (SS-3), the compatability of the 
system is considerably improved, and salinity, which causes phase 


et icell 
system according to the DLVO theory for the stability of colloids. 


49835 The effect of pressure and temperature on the 
phase behavior of microemulsions. Skauge, A.; Fotland, P. 
(Norsk Hydro A.S.). pp 109-122 of of the 
SPE/DOE fifth symposium on enhanced oil recov 
Richardson, TX; Society of Petroleum Engineers (1986). 
(CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tih. — USA (19 Apr 1986). 
The phase behaviour of three different anionic surfactants 
(SAS, SDBS, TBPE) have been studied as a function of both tem- 
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perature (0-100°C) and pressure (1-500 bar). The authors find that 
an increase in pressure favours the formation of a lower phase mi- 
croemulsion. A similar trend is observed at higher temperature, 
with the exceptions of TBPE which show an anomalous tempera- 
ture dependence. The effect of pressure is found to correlate with 
changes in ACN (versus optimal salinity) for all the surfactant 
system. 


49836 Surfactants for EOR: Olefin sulfonate behavior at 
high temperature and hardness, Baviere, M.; Bazin, B.; Noik, 
C. (Institute Francais du Petrole). pp 123-134 of Proceed- 
ings of ~ SPE/DOE fifth symposium on enhanced oil re- 
covery. Richardson, TX; Society of Petroleum Engineers 
(1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; bck — OK, USA (19 Apr 1986). 
The surfactant it properties usually required for enhanced oil 


their solubility in brine, chemical stability, phase behavior, and ad- 
sorption. The use of a cosolvent enables aqueous solutions to be 
prepared with concentration brine, even at high divalent cation 
levels. But the chemical stability of some solutions can be affected 
by their sensitivity to the oxidation of unsaturated components, re- 
sulting in a decrease of the pH. Precautionary measures to stabilize 
the solutions are stressed, i.e. anaerobic environment, maintenance 
of a neutral or alkaline pH, or addition of alcohol. As already 
shown, these surfactants provide low interfacial tensions and high 
solubilization parameters at high salinity and divalent cation con- 
tent. Properties of optimal formulations have been investigated as a 
function of surfactant and cosolvent molecular weight, and brine 
composition. 


49837 Improving chemical flood efficiency with micellar/ 
alkaline/polymer Schuler, P.J.; Lerner, R.M.; 
Kuehne, D.L. (Chevron Oil Field Research Co.). pp 135- 
152 of Proceedings of the SPE/DOE fifth symposium on 
enhanced oil recovery. Richardson, TX; Society of Petrole- 
um Engineers (1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; —_= OK, USA (19 Apr 1986). 
A laboratory study was to find more efficient, 
lower cost chemical systems for the recovery of waterflood residu- 
al oil. The investigation emphasized alkaline-augmented processes, 
because alkali is much less expensive than surfactant. The strategy 
was to replace some or all of the high cost surfactants in a micellar 
formulation with lower cost alkali, and still maintain the high terti- 
ary oil recoveries obtained with micellar flooding. Baseline oil re- 
coveries in Berea corefloods were determined for two interfacially 
active crude oils with micellar/polymer and alkaline/polymer sys- 
tems. A combination process was then developed in which a small 
micellar slug is injected first, followed by a larger alkaline/polymer 
slug. This process is referred to as a micellar/alkaline/polymer 
(MAP) flood. Phase behavior studies guided the design and optimi- 
zation of all three chemical processes in the coreflood experiments. 
Detailed effluent analyses and in-situ mobility measurements pro- 
vided information about possible oil recovery mechanisms. 


Strategy for alkaline/polymer flood design 
Benen and Sesueely Sauk eMail Bett Thi Kuehne, 
D.L. (Chevron Oil Field Research Co.). pp 153-172 of Pro- 
ceedings of the SPE/DOE fifth symposium on enhanced oil 
recovery. Richardson, TX; Society of Petroleum Engineers 
(1986). (CONF-860402—-). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr | 198 
This paper discusses the ifferences between fired Berea and 
reservoir rock corefloods using an alkaline/polymer chemical 
system to recover an acidic California oil. Integrating Berea and 
reservoir rock results was necessary in this study because of a limit- 
ed supply of reservoir core material. Berea corefloods were ade- 
quate for initial screening and comparing different injection strate- 
gies, but gave unrealistically high tertiary oil recoveries. Sodium- 
hydrogen and sodium-calcium ion exchange were both higher in 
the reservoir rock compared te “3erea. Higher alkali concentrations 
were required in the reservoir cores to prevent chromatographic 
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separation of alkali and polymer. Excessive hardness exchange was 
a major cause of lower oil recovery in reservoir corefloods. Recov- 
ery improved dramatically when extensive preflushing was used to 
remove hardness. 


49839 Mi of three-phase liquid-liquid equilibria. 
Negahban, S.; Willhite, G.P.; Walas, S.M. (Univ. of 
Kansas). pp 173-184 of Proceedings | the SPE/DOE fifth 
symposium on enhanced oil recovery. Richardson, TX; So- 
ciety of Petroleum Engineers (1986). (CONF- -860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

This paper describes a model for correlating phase behavior 
of two and three phase systems developed from thermodynamic 
principles. The model is based on representation of excess Gibbs 
energy with the UNIQUAC equation of Abrams and Prausnitz. A 
set of computational algorithms is described for estimating the UN- 
IQUAC model parameters from regression of the equilibrium phase 
data and for predicting phase behavior throughout the entire com- 
position range. The model has been tested for ternary and pseudo- 
ternary systems which do not contain electrolytes. Agreement be- 
tween measured and predicted data is excellent for most systems 
studied. The model was able to match the ternary phase behavior 
of two- and three-liquid-phase systems which have not been previ- 
ously simulated. For ternary systems, the estimated UNIQUAC pa- 
rameters from correlation of the three-phase tie triangle data de- 
scribes the phase behavior in both two- and three-phase regions. 


49840 Review of CO. flood, Springer "A” sand, NE 

Purdy unit, Garvin County, Oklahoma. Fox, M.J.; Simlote, 

V.N.; Stark, K.L.; Brinlee, L.D. (Cities Service Oil & Gas 

Corp.). Pp 185-198 of Proceedings of the SPE/DOE fifth 

symposium on oil recovery. Richardson, TX; So- 

ciety of Petroleum Engineers (1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 

“7 Pe OK, USA (19 Apr 1986). 

This paper describes the response of a carbon dioxide flood 
in the Northeast Purdy Springer "A” Sand Unit in Garvin County, 
Oklahoma. Various aspects of field operations are discussed includ- 
ing surface handling of the CO. production stream, measurement 
and treatment of produced fluids, corrosion and pump problems, ef- 
fects of high CO. production seen downhole, and solutions to alle- 
viate these problems. Several patterns in the project have received 
the full designed CO, slug size of 30 percent of initial hydrocarbon 
pore volume (IHCPV). Based on individual pattern response; oper- 
ational as well as design changes were made to enhance the pro- 
duction performance of the flood area. Results of a time lapse well 
logging program are shown along with comparisons of injection 
profiles taken before COs injection, during COs injection and post- 
CO, water injection. There has been no observed decline in CO. 
and post-CO: water injectivity. Production response is shown and 
compared for several wells. 


49841 Case history of a successful Rocky Mountain pilot 
CO, flood. Hoiland, R.C.; Joyner, H.D.; Stalder, J.L. 
a Inc.). pp 199-208 of Proceedings of the SPE/DOE 
symposium on enhanced oil recovery. Richardson, TX; 
Society of Petroleum Engineers (1986). (CONF- 860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
“ae OK, — (19 Apr 1986). 
conducted a miscible CO: pilot flood in the 
Sistemi Seeie in the West Sussex Unit, Johnson County, Wyo- 
ming, starting in August, 1982. The test involved one injection well 
and three producing wells encompassing 9.6 acres. A five-month 
water preflush with a tracer preceded injection of 206 MMSCF of 
CO, (about 30% PV) which was trucked as a cryogenic fluid from 
the McCallum Field in northern Colorado. A water post-flush 
(about 70% PV) completed the test in late 1985. Computer simula- 
tions predicted the test should produce 19.5 Mbbls of enhanced oil 
recovery, but only two of three producing wells showed significant 
response during the test yielding 16.0 MBO tertiary recovery. The 
test demonstrated the ability of carbon dioxide to mobilize and dis- 
place additional oil volumes from the Shannon reservoir, following 
waterflooding operation, in spite of adverse permeability variation 
and complex reservoir faulting. This paper discusses reservoir histo- 
ry and description, pilot operations, performance, pressure transient 


testing, tracer testing, and implications for commercial CO, flood 
expansion in the area. 


49842 The 
results. Pittaway, : 3 
ae Inc.). pp 209-216 of Proceedings of the SPE/DOE 
symposium on enhanced oil recovery. Richardson, TX; 
Society of Petroleum Engineers (1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

The 5-acre (20,000 m?) Maljamar tertiary recovery pilot is 
nearing completion. Special features of the inverted five-spot pilot 
include (a) dual (separate) completions in the Grayburg and San 
Andres zones and (b) two fiberglass-cased logging observation 
wells for in situ monitoring of oil, brine, and carbon dioxide move- 
ment. Estimates of operational costs and solutions to operational 
problems, as well as the process performance, are intermediate ob- 
jectives of the pilot. The major objective is to provide a basis for 
commercial scale CO, flooding economics for the unit. CO: reten- 
tion by the reservoir has prevented major CO: production. Asphal- 
tene and/or carbonate deposition has apparently enhanced vertical 
coverage. Operating problems and pilot performance have been dif- 
ferent for the two zones. Problems, injectivity, oil response, and 
CO; production will be discussed by zone. The pilot is successfully 
meeting its objectives by providing data about field operations 
during CO: flooding, as well as the process performance data 
needed to estimate large-scale carbon dioxide flooding results in the 
field. Operating problems have been largely resolved, incremental 
oil production has peaked, and performance has been encouraging. 
An expansion project is being designed. 


49843 Rock Creek oil field CO, pilot tests, Roane 
County, West Virginia. Brummert, A.C.; Watts, R.J.; Boone, 
D.A.; Wasson, J.A. (U.S. t. of Energy). pp 217-233 of 
Proceedings of the SPE/DOE fifth symposium on enhanced 
oil recovery. Richardson, TX; Society of Petroleum Engi- 
neers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 

ery; Tulsa, OK, USA (19 Apr 1986). 

This paper reports on the design and operation of two 
carbon dioxide enhanced oil recovery tests conducted in the Rock 
Creek Field in Roane County, West Virginia. The project is a joint 
effort of the U.S. Department of Energy’s Morgantown Energy 
Technology Center and Pennzoil Exploration and Production Com- 
pany to evaluate the potential of using the miscible-CO, displace- 
ment process for recovery of oil from low-temperature sandstone 
reservoirs in the Appalachian Basin. The Rock Creek Field history, 
fluid properties, and geology are presented first. The test area is 
then addressed more specifically with an evaluation of the cores 
and the geophysical logs of injection, production, and observation 
wells. Finally, the injection history and the production response are 
documented. Results show that oil can be mobilized and recovered 
from an Appalachian reservoir with CO:. 


40844 Ceetaien <a a Se A 
fractured carbonate reservoir. Denoyelle, L.C.; 
Combe, J.; Renard, G.; Bardon, C.P.; CouvedeMurville, E. 
(Institute Francais du Petrole). p pp 233-246 of anne of 
the SPE/DOE fifth symposium on enhanced oil recov 


Richardson, TX; Society of Petroleum Engineers (19 
(CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
on ie USA (19 Apr 1986). 

Coulommes-Vaucourtois field operated by Petrorep and 
mesial dh Walicie barohoeteee inden ae ee 
production span, one fourth of the oil in place has been produced 
by a strong bottom water drive. Reservoir engineering studies and 
laboratory measurements have shown that the reservoir characteris- 
tics were favorable to CO: injection. In 1983, an injection well was 
drilled between four existing production wells. 2600 metric tons 
(Mg) of CO, followed by 1800 metric tons (Mg) of nitrogen were 
injected during the spring and summer of 1984. Two and a half 
months after CO, was first injected, gas broke through into a well 
located far outside the pattern area. Shortly afterwards, a produc- 
ing well of the pattern showed a four fold oil production increase 
as gas broke through. This paper tries to match the test results with 
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the geological description which shows the presence of fissures and 
the production history of the reservoir which exhibits a single po- 
rosity behavior. It also stresses the difference between the incre- 
mental oil recovery due to the formation of an oil bank and the oil 
recovery due to the gas lift effect. 


49845 Well stimulation by CO. in the heavy oil field of 
Camurlu in Turkey. Bardon, C.P.; guz, olance, 
M. (Institute Francais du Petrole). pp 247-258 of Proceed- 
ings of the SPE/DOE fifth symposium on enhanced oil re- 
covery. Richardson, TX; Society of Petroleum Engineers 
(1986). (CONF- 860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

The Camurlu oil field, operated by the Turkish Petroleum 
Corporation (T.P.A.O.) in Southeast Turkey, contains roughly 60 
millions m* (380 MMbbl) of a low gravity oil (10-12° API) in the 
“Alt Sinan” formation. The poor quality of the oil, heterogeneity of 
the reservoir and the presence of a large gas cap are responsible for 
the low primary recovery estimated at less than 1%. The “Mus” 
formation, located beneath the oil-bearing reservoir, contains a 
COz-rich natural gas (73%). In 1983, these facts have led TPAO 
and the Institut Francais du Petrole to evaluate the stimulation of 
oil production wells with the CO-rich gas using the Huff n'Puff 
technique. Two production wells, located as far as possible from 
the gas cap were selected at first. The tests which started in 1984, 
consisted in the injection of a limited amount of CO: (11 MMscf) 
followed by a short soaking time and a subsequent back-production. 
Early oil production figures showed a more than 5 fold increase 
over figures obtained prior to COz injection. This paper presents 
the results obtained on the two wells selected for the pilot test. Up 
to now two cycles of injection-production in each well have been 
performed. 


49846 Chemical flooding: A 


consumption during alkaline 
evaluation, Cheng, K.H. (Stauffer Chemical 


comparative 

= pp 259-272 of Proceedings of the SPE/DOE fifth 
ymposium on enhanced oil recovery. Richardson, TX; So- 

dan of Petroleum Engineers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 

ery; Tulsa, OK, USA (19 Apr 1986). 

Chemical consumption under alkaline flooding conditions 
can be significantly decreased with the use of NazCOs. The authors 
have found significantly lower ion exchange and mineral dissolution 
in the presence of NasCO; as compared to caustic and silicate. 
These results are based on laboratory studies with alkaline solutions 
in the presence of Wilmington sand, Ottawa sand and dolomite. 
Furthermore, NazCOs offers an additional advantage upon contact 
with hard water. The resulting carbonate precipitates do not ad- 
versely affect permeability as compared to the precipitates of the 
hydroxides or the silicates. It is therefore suggested that the use of 
NagCOs for alkaline flooding will result in shorter alkali break- 
through times and increased tertiary oil recovery. 


— A study of caustic consumption by clays. Huang, 
Ns es ; Qin, T. (Research Inst. of Petroleum — 
yo pee pp 273-284 of Proceedings of 
SPE/DOE symposium on enhanced oil BSeary. 
Richardson, TX; Society of Petroleum Engineers (1986). 
(CONF- 860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 
The seneliten of didlien with cley sleatll tn sheervels 
rocks ae been investigated under static conditions. With the help 
of titration, the determinations of the irreversible chemical kinetics 
of the reaction of alkaline with 3 kinds of clay minerals and quartz 
were carried out at 60°C. High concentration sodium hydroxide 
and orthosilicate were used in these treatments for a time period as 
long as 1000 hours. The supernatants were analyzed for hydroxide, 
(Si), (Al) etc. and precipitated solid parts at different time periods 
were analyzed by X-ray diffraction and other methods. The results 
show that the irreversible consumption of sodium hydroxide is the 
highest on montmorillonite and it is not a simple reaction. The con- 
sumption is very fast at first and slow down gradually. The alkali 
consumption can not be described by a single first-order reaction. 
The reaction is associated with the formation of new minerals 


which are mostly zeolites and the consumption of dissolved (Al) in 
later reaction, other than (Si), was observed. 


49848 Xanthan stability at elevated temperatures. Ser- 
ight, R.S.; Henrici, B.J. (Exxon Production Research Co.). 
pp 285- 300 of Proceedings of the SPE/DOE fifth symposi- 
um on enhanced oil recovery. Richardson, TX; Society of 
Petroleum Engineers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

Xanthan stability is examined in an effort to define more 
clearly the polymer’s temperature limitations as a mobility control 
agent during enhanced oil recovery processes. New techniques are 
described for preparing, monitoring and maintaining solutions with 
undetectable concentration of dissolved oxygen (less than two parts 
per billion). Experiments were performed to probe the relative im- 
portance of hydrolysis, oxidation and helix-coil transitions in 
xanthan degradation. In the absence of oxidizing agents (i.e., dis- 
solved oxygen), results indicate that free-radical, oxidation/reduc- 
tion reactions are not the dominant mechanism for xanthan degra- 
dation. Depending on the pH, acid-catalyzed hydrolysis and base- 
catalyzed fragmentation reactions may play se roles. Using 
Arrhenius calculations it was estimated that, under ideal conditions 
(no dissolved oxygen, pH 7 to 8, moderate to high salinities), a 
xanthan solution could maintain at least half of its original viscosity 
for five years if the temperature does not exceed 75-80°C. New 
polymers will be needed for chemical floods where xanthan does 
not have sufficient stability. 


49849 New polymers for EOR applications. R 

Cicchiello, J.V. (American Cyanamid). pp 301- ae oe ao 
ceedings of the SPE/DOE fifth symposium on enhanced oil 
recovery. Richardson, TX; Society of Petroleum Engineers 
(1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

New water-soluble polymers for use both as mobility control 
reagents and in profile modification systems are described. They 
have excellent long-term thermal stability properties even in the 
presence of high concentration of divalent metal ions. Additionally, 
the mobility control reagents have improved resistance to mechani- 
cal degradation, excellent injectivity, low adsorption and generate 
cost effective resistance to flow in porous media. The thermal sta- 
bility of hydrogels prepared from a new polymer and polyvalent 
metal ions is compared with Xanthan and anionic polyacrylamide 
analogs. The Xanthan gels were found to be unstable at tempera- 
tures >50°C. The polyacrylamide system could be optimized to 
give good long-term stability at 90°C. Above this temperature, deg- 
radation of the gel was observed. The new polymer composition 
gave gels which were stable to at least 120°C. 


49850 The nature of polymer plugging and a wellbore 
treatment to minimize it. Treiber, L.E.; Yang, S.H. (Amoco 
Production Co.). pp 313-324 of Proceedings of the SPE/ 
DOE fifth symposium on oil recovery. Richard- 
son, TX; Society of Petroleum Engineers (1986). (CONF- 
860402— 2 


From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

This paper presents the results of a study of the factors in- 
volved in wellbore plugging by clean polymer solutions. Plugging 
of injection wells can have a very detrimental effect on the eco- 
nomics of polymer flooding. Polymer plugging was found to be a 
function of the following four factors: (1) volume injected per 
cross-sectional area, (2) core permeability, (3) hydrodynamic size of 
the polymer, and (4) core mineralogy and surface state. Most poly- 
mer flood design testing does not give an indication of plugging be- 
havior. The throughput volumes used are relatively small because 
the tests are generally not scaled to near wellbore conditions. A 
system utilizing three-cores of different diameters placed in series 
was used to simulate the shear conditions at the wellbore and at 
two locations in the near wellbore vicinity. The results suggest the 
polymer plugging occurs near the wellbore and that little polymer 
plugging exists in situ in the reservoir. 
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49851 Application of size exclusion chromatography in 
the measurements of concentration and molecular weight of 
some EOR polymers. Hunt, J.A.; Young, T.S.; Green, D.W.; 
Willhite, G.P. (Univ. of Kansas). pp 325-336 of Proceedings 
= the Mir cacy fifth symposium on enhanced oil recov- 

Richardson, TX; Society of Petroleum Engineers 
(1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 = 1986). 

Procedures that involve the use of size exclusion chromatog- 
raphy (SEC) for the measurement of concentration and weight-av- 
erage molecular weight, M/sub w/, of some EOR polymers were 
developed and found to give improved detectability, accuracy, 
and/or efficiency. The separation of polymer from low molecular 
weight impurities by size allows unambiguous detection of polymer 
properties such as concentration and M/sub w/. A combination of 
a SEC column of a pore size small enough to exclude totally the 
polymer and a mobile phase of ionic strength of 1.5 was found suit- 
able for the separation of the polyacrylamide, a cationic polyacryla- 
mide derivative, and xanthan polysaccharide from impurities. Con- 
centration detection of the separated polymer sample with variable 
wavelength UV detector was found to give superior detectability 
over detection by refractive index difference. A wavelength of 214 
nm was used for the detection of these polymers based on the spec- 
tra of samples purified by dialysis. With the active polymer assay 
determined by reprecipitation into a non-solvent, the detection limit 
by UV was determined to be less than 0.1 x 10 ~* g/cm ° for polya- 
crylamide and a cationic polyacrylamide derivative, 0.2 x 10 ~* g/ 
cm for partially hydrolyzed polyacrylamide, and 0.7 x 10 ~* g/cm® 
for a xanthan polysaccharide. The linear calibration range was up 
to 500 x 10 ~* g/cm*. The precision of the concentration measure- 
ment was better than 4% for polyacylamide and its derivative and 
5% for polysaccharide at a 95% confidence interval. 


49852 A fractional flow model for high pH flooding. Ra- 
T.S.; Wasan, D.T. (Schlumberger-Doll Re- 


makrishnan, T. 
search). pp 337-366 of Proceedings of the SPE/DOE fifth 


symposium on enhanced oil recovery. Richardson, TX; So- 
ciety of Petroleum Engineers (1986). (CONF- -860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
i OK, USA a Apr 1986). 
model based te hee fractional flow theory is developed 
for Ph enhanced recovery of acidic crude oil using caustic as the 
alkaline agent. The model incorporates an earlier work on fluid- 
fluid interactions of acidic crude oil/caustic systems, which pro- 
vides not only the chemical reaction equilibria but also the interfa- 
cial tension as a function of composition. The lowering of interfa- 
cial tension due to the in situ generated surface active agent en- 
hances the viscous to capillary force ratio which is presumed to be 
the cause of the relative mobilities of oleic and aqueous phases. To 
describe fractional flow under enhanced capillary numbers appro- 
priate relative permeability equations are used. The complete set of 
species conservation equations are simplified systematically to a 
ae of three quasilinear partial differential equations which is re- 
ducible in the generalized sense. The system is solved using the 
method of generalized Riemann invariants. The effect of parameters 
such as viscosity ratio, reference capillary number, injected fluid 
pH and salinity is computed using properties of Long Beach crude. 


Mobility-controlled steam drive "MCSD” by the 
caiitection of alae ids tn toch aoe, Heinemann, Z.; 
. Kratzer, D.; Steiner, P. (Montanuniversitat Leoben). pp 303- 
314 of Proceedings of the SPE/DOE fifth symposium on 
enhanced oil recovery. Richardson, TX; Society of Petrole- 

um Engineers (1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; —_ OK, USA (19 Apr 1986). 

Oil recovery by steam and hot water flooding is improved 
by the application of chemicals which precipitate at the steam or 
temperature front by conversion from the vaporized or liquid state 
into the solid crystalline form. The precipitated chemicals form a 
temporary substance zone in which the permeability for steam and 
hot water is reduced. The crystallized chemicals are again sublimed 
or dissolved by the spreading steam/hot water front. The chemicals 
improve the displacement efficiency of the hot water and the sweep 
efficiency of steam and hot water. 
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49854 A of methods for the representation of 
three-phase relative permeability data. Parmeswar, R.; Maer- 
efat, N.L. (National Institute for Petroleum & Energy). pp 
151-164 of Proceedings of the 56th annual California — 
al meeting of the Society of Petroleum Engineers. Volume 
1. Richardson, TX; Society of Petroleum Engineers (1986). 
(CONF- -8606136—). 

From Numerical methods in fluid dynamics; Beijing, China 
(23 Jun 1986). 

In this study, three-phase relative permeability data, reported 
previously by five other investigators are represented by a power 
law functional form with seven parameters to be estimated for each 
of the phases present. In this new approach, it is assumed that the 
relative permeability of a given phase is a function of the three 
fluid saturations. Results from the seven-parameter equations fit the 
experimental data throughout the three-phase range within experi- 
mental error (0.52%). To illustrate the accuracy of the isoperms 
predicted by the parametric method, these isoperms were compared 
with isoperms obtained by a graphical contouring technique. The 
graphical contouring technique uses a collection of local interpola- 
tion functions to calculate isoperms from experimental data and to 
plot on a triangular graph. This procedure eliminates errors result- 
ing from subjective bias and is a true representation of the experi- 
mental data since it passes through all data points. 


tal and theoretical investigation of time- 
setting polymer gels in porous media. Hubbard, S.; Roberts, 
L.J.; Sorbie, K.S. (U.K. Atomic Ener, Authority). pp 447- 
470 of Proceedings of the SPE/DOE fifth symposium on 
enhanced oil recovery. Richardson, TX; Society of Petrole- 
um Engineers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

This paper studies the kinetics of the xanthan-chromium gel 
system both in bulk and in non steady state injection into cores. 
The central objective of this work is to perform well characterised 
core flow experiments with a simple gelling system which may then 
be mathematically simulated in order to obtain a detailed knowl- 
edge of the processes that are occurring. This is a first step in for- 
mulating models which may be used to simulate gel treatments at 
the field scale. In some of the experiments, y-labelled *'Cr is used 
so that in situ chromium profiles may be observed during the gel 
emplacement stage in a core. Detailed information from both in situ 
and effluent measurements is required in order to distinguish be- 
tween different possible kinetic/transport models for the complexed 
xanthan-chromium products. A generalized multicomponent trans- 
port equation including terms describing the crosslinking reaction is 
used to simulate some of the experiments. Three alternative models 
of the kinetics used in the transport equation are applied to the ex- 
periments in sandstone cores. This simulation work leads to a 
number of specific conclusions on possible models of gel kinetics in 
porous media. 


A model for prediction of recovery and pressure 
Sihaee fe. lb Uenbneiinnt- ah ae tenet aes eee ap 
gas/surfactant. Mahmood, S.M.; Tarig, S.M.; Brigham, 
W.E. (National Institute for Petroleum & Energy). pp 325- 
336 of Proceedings of the 56th annual California regional 
meeting of the Society of Petroleum Engineers. Volume 1. 
Richardson, TX; Society of Petroleum Engineers (1986). 
(CONF-8606136—). 

From Numerical methods in fluid dynamics; Beijing, China 
(23 Jun 1986). 

The problem of predicting recovery and pressure behavior 
during gas/surfactant solution flooding is too complex to be treated 
analytically with the current state of knowledge. In the early stages 
of such displacements, the gas and surfactants are macroscopically 
dissociated and segregated, each flowing in separate channels. The 
in situ generation of foam does not seem to initiate until a certain 
mass of surfactant has been injected. Frontal advance theories such 
as the Buckley-Leverett theory or the Dietz model assume the in- 
jected fluid to be single phase, homogeneous, and non-reactive. 
Since these criteria are not met by the flow of gas and surfactant 
solution, these theories fail to accurately predict the recovery per- 


* formance of such displacements. Based on the observations made 


during a series of experiments on a scaled-model, a semi-analytical 
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model is proposed to predict the oil recovery and pressure history 
from two-dimensional (x,z) systems undergoing gas/surfactant in- 
jection. The model is based on the concept of a combination flood, 
in which gas/foam and surfactant solution flow in separate gravity 
tongues. The gas/foam displacement is assumed to follow the Buck- 
ley Leverett theory, whereas the surfactant displacement follows 
the Dietz model. The displacements through these tongues are mu- 
tually dependent and, therefore, these theories are combined at 
each stage. The predictions from the model gave a good match 
with the experimental results for a fairly broad range of operating 
conditions. The semi-analytical approach adopted in developing the 
combination drive model has potential for application to certain 
other types of frontal behaviors. 


49857 Senpuite oS -eely ant seeinaes an of 
gas and foaming solution porous media. H 

Handy, J. Univ. of Southern  Cuifornia). pp 351-362 of Pro- 
ceedings of the 56th annual California regional meeting of 
the Society of Petroleum Engineers. Volume 1. Richardson, 
TX; Society of Petroleum Engineers (1986). (CONF- 
8606136—). 

From Numerical methods in fluid dynamics; Beijing, China 
(23 Jun 1986). 

Foam has been successfully used in many areas of the petro- 
leum industry. Since the application of foam was first proposed for 
the process of gas phase injection, most studies were made with re- 
spect to the properties of bulk foam. Although it seems to be unrea- 
sonable to expect flow of bulk foam through porous medium, very 
few papers have reported on the relative permeabilities of fluid dis- 
tributions in the presence of foaming agent, especially in consolidat- 
ed sand. Relative permeabilities of foaming agent solution-nitrogen 
gas were measured by both steady and unsteady state methods 
using fired Berea sandstones. These were compared with the refer- 
ence relative permeability of brine-nitrogen gas. The permeability 
reduction factor was calculated from the ratio of the gas permeabil- 
ity in the presence of foaming agent to that in the absence of foam- 
ing agent. The effects of surfactant concentration and pressure gra- 
dient were investigated. 


49858 Solubility and extraction in multiple-contact misci- 
ble displacements: Comparison of N2 and CO, flow visualiza- 
tion Bahralolom, I.M.; Orr, F.M. (New Mexico 
Petroleum Recovery Research Center). pp 363-370 of Pro- 
ceedings of the 56th annual California regional meeting of 
the Society of Petroleum Engineers. Volume 1. Richardson, 
TX; Society of Petroleum Engineers (1986). (CONF- 
8606136—). 

From Numerical methods in fluid dynamics; Beijing, China 
(23 Jun 1986). 

Results of secondary and tertiary displacements of Maljamar 
crude oil by N2 and CO: are compared to examine the effects of 
solubility and extraction on local displacement efficiency. The flow 
visualization experiments were performed in pore networks etched 
in glass plates. In those experiments, the much higher solubility of 
CO; in the oil caused only marginal improvement in displacement 
efficiency over that observed for Nz, which was much less soluble. 
At pressures high enough that CO: extracted hydrocarbons effi- 
ciently, however, displacements were much more efficient. Second- 
ary and tertiary displacements in a more heterogeneous glass model 
are also compared. In a secondary displacement with high solubility 
but low extraction, adverse capillary and viscous effects limited the 
area swept to preferential flow paths. High COs2 solubility did not 
appear to have significant effects. When water was present in terti- 
ary displacements with efficient extraction and high solubility, com- 
bined effects of viscous instability, capillary forces and heterogene- 
ity sharply reduced sweep efficiency below that observed in sec- 
ondary displacements in the same model. 


49859 Measurements and correlations of the physical 
properties of CO.-heavy crude oil mixtures. Chung, F.T.H.; 
Jones, R.A.; Nguyen, H.T. (National Institute for Petroleum 
and Energy Research). pp 371-380 of Proceedings of the 
56th annual California re; meeting of the Society of 
Volume 1. Richardson, TX; Society 
(1986). (CONF-8606136—). 

From Numerical methods in fluid dynamics; Beijing, China 

(23 Jun 1986). 


its were performed to determine the viscosity re- 
duction, swelling factor, and CO:-solubility for heavy oils saturated 
with carbon dioxide. Measurements of viscosity and density at tem- 
peratures from 75° to 200°F and pressures up to 5,000 psia were 
made on nine crude oils ranging from 10° to 20° API gravity. The 
oils were then saturated with CO: over the same range of tempera- 
tures and pressures, and the solubility of CO. was measured along 
with the viscosity and density. The solubility of gaseous CO: in oil 
increases with pressure, while the solubility of liquid CO: is weakly 
pressure dependent. The swelling and viscosity reduction of oil are 
related to the quantity of CO, dissolved. Saturation of crude oil 
with CO, at or above the CO: critical pressure reduced crude oil 
viscosity to less than one-tenth of its original value and its volume 
increased by 20 percent. Changes in viscosity and volume of this 
magnitude can significantly improve the mobility of heavy oils and 
increase oil recovery over that recovered by natural depletion. 


49860 
in-situ combustion reco 
Ramey, H.J.; Brigham, W.E. (Univ. of Port Harcourt). pp 
483-496 of Proceedings of the 56th annual California 
al meeting of the Society of Petroleum Engineers. Volene 
1. Richardson, TX; Society of Petroleum Engineers (1986). 
(CONF-8606136—). 

From Numerical methods in fluid dynamics; Beijing, China 
(23 Jun 1986). 

This paper discusses the effects of some parameters on the 
in-situ combustion process. The paper is in two parts. The first part 
discusses a laboratory in-situ combustion tube run. Important design 
parameters such as fuel concentration, air requirement, oxygen utili- 
zation efficiency and combustion front velocity may be determined 
from the analysis of laboratory tube run data. The second part of 
the paper discusses numerical simulation of the laboratory tube run 
and results from in-situ combustion simulation studies. A thermal 
simulator was used to investigate the effects of relative permeabil- 
ity, rock thermal conductivity, heat losses, API gravity of oil, ini- 
tial conditions, oxygen concentration, and other parameters on fuel 
availability and combustion front velocity. Results from simulation 
studies show that oil viscosity, residual oil saturation (gas/oil 
system) and oxygen mole fraction in the injected gas should have 
the greatest effect on fuel availability. Relative permeability data 
and rock thermal conductivity also affect the amount of fuel avail- 
abie for combustion. Factors which may cause an increase in com- 
bustion front velocity may also cause an increase in the amount of 
fuel burned if the heat front moves slower than the combustion 
front. The use of a thermal simulator for this study made it possible 
to study a wide range of parameters which would involve a sub- 
stantial effort to investigate experimentally. 


and simulation studies of ge 
teem Onyekonwu, M.O.; Pande, K.; 


49861 In situ stress measurements in inclined holes in the 
North Sea: to water flooding and enhanced oil re- 
covery. Teufel, L.W. Dallas, TX; Society of Petroleum En- 
gineers of AIME (1985). 11p. (CONF-850941—). 

From European offshore conference; Aberdeen, UK (10 Sep 
1985). 

. Water flooding is typical for many North Sea reservoirs and 
enhanced oil recovery (EOR) projects are being considered for 
some reservoirs. A knowledge of the in situ stress state is important 
to reservoir engineers in designing water floods or EOR programs. 
Eighteen in situ stress measurements were made in two 3.6 km deep 
wells in an oil reservoir located in the northern Viking Graben 
region of the North Sea. The wellbores were inclined 60° and 65° 
from the vertical. The principal in situ stress directions and magni- 
tudes were determined by the anelastic strain recovery method 
using oriented core immediately after it was retrieved from the 
wellbore. The maximum principal stress is the overburden, and the 
average ratios of the maximum and minimum horizontal stresses to 
the overburden are 0.94 + ..05 and 0.72 + ..07, respectively. The 
azimuth of the maximum horizontal stress and the direction of po- 
tential vertical hydraulic fractures created during a water flood or 
EOR program is N110°E+.22° This hydraulic fracture orientation 
is nearly perpendicular to the predominant trend of normal faults in 
the region. In order to achieve maximum efficiency of the areal 
sweep during a water flood or EOR, production wells should be 
located perpendicular to the azimuth of hydraulic fractures propa- 
gating from the injection wells. 
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0204 Processing 
REFER ALSO TO CITATION(S) 49871 


49862 Redesign catalyst to save energy. Russell, J.A.; 
Lyke, S.E.; Young, J.K.; Eberhardt, J.J. (Pacific Northwest 
Lab., Battelle, Richland, WA). Hydrocarbon Processing; 65: 
No. 7, 65-68(Jul 1986). 

An ideal catalyst for the FCC process offers tremendous 
savings in both construction and operating costs. Total savings for 
feedstock and process energy for a process designed around the 
ideal catalyst are 0.34 mmBtu/bbl of gasoline produced compared 
with current reduced crude conversion catalytic cracking. A new 
FCC unit using ideal catalyst to produce 19,950 bpsd gasoline 
would save approximately 2.4 x 10"? Btu/y(0.25 x 10**Btu/y if all 
FCC gasoline were produced in an ideal catalyst process). In addi- 
tion, payback period for the ideal FCC unit would be half that of a 
unit using existing technology. 


0205 Products And By-products 


49863 (PB—86-209038/XAB) Microbial problems in con- 
nection with storage of jet fuel in rock caverns. Methods to 
inhibit development of corrosive fuel. Norgqvist, A.; Edlund, 
A.; Roffey. (Office of International Cooperation and Devel- 
opment (USDA), Washington, DC). Apr 1986. odes (In Slo- 
ene). (FOA-A—40054-B4). NTIS, PC E03/MF 

Problems with long-term storage of jet fuel in rock caverns 
have during the last years been observed. The problems have 
mainly been concerned with the accumulation of corrosive com- 
pounds in the fuel. Studies in laboratory model systems were car- 
ried out in order to understand which factors are important in caus- 
ing the problems. The rate of groundwater leaking in, the oxygen 
and sulfate concentration in the bedwater, the amount of sediment, 
and the temperature were shown to be some of the more-important 
factors. With the aim to find some suitable methods to prevent the 
problems from arising, studies in model systems were also carried 
out. Oxygenation of the bedwater or addition of a biodegradable 
biocide gave positive effects resulting i in reduction of microbial ac- 
tivities and no development of corrosive fuel. 


49864 (PB—86-216512/XAB) Underground motor-fuel 
storage tanks: a national survey. Vol. 1. Technical report. 
Vol. 2. Appendices, Final report, February 1984-May 1986. 
Dietz, S.K.; Flora, J.D.; Strenio, J.F.; Vincent, C.J. (Westat, 
Inc., Rockville, MD (USA). Research Div.). May 1986. 
566p. NTIS, PC A24/MF A0O1. 

A nationally representative sample of 2,812 establishments 
were interviewed to determine the presence of underground motor- 
fuel storage tanks. The sample represented establishments in fuel-re- 
lated industries (1,612), large establishments in all other industries 
(600), and farms (600). A total of 890 of these establishments were 
found to have a total of 2445 underground motor fuel storage 
tanks. A subsample of 218 establishments was selected for tank 
tightness testing, using a modification of a commercially available 
test. The method over-filled the tank system into a standpipe, and 
thus detected leakage anywhere in the system of tank vessel, pipes, 
lines, joints, and fittings. 


0206 Health And Safety 


REFER ALSO TO CITATION(S) 49688 


0207 Marketing And Economics 


REFER ALSO TO CITATION(S) 49790, 49794, 49828, 49862, 50857, 50915 


49865 (DOE/EIA—010%86/06)) Petroleum Supply 
Monthly, June 1986. oe oa Ener ergy Information Admin- 
istration, W: Oil and Gas). 25 Aug 
1986. 98p. NTIS, PC A0S/MF A A0Ol - GPO; 1; GPO Dep. 
File Number DE86015033. 

Statistics cover crude oil and petroleum products. (PSB) 
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49866 (DOE/EIA—0202(86/3Q)) Short-Term Energy 
Outlook. Quarterly projections, July 1986. (USDOE Energy 
oe Administration, Washington, DC. Office of 

Markets = End Use). 7 Aug 1986. 46p. NTIS, PC 
AOS) AOl; - GPO; GPO Dep. File Number 
DE86014032. 

Declining oil prices have not resulted in large increases in 
demand or sharp decreases in supply. The world oil price fell from 
a first-quarter 1986 average of $20 per barrel to an estimated $13 
per barrel in the second quarter, reflecting the continued overpro- 
duction of oil worldwide and the failure of the Organization of Pe- 
troleum Exporting Countries (OPEC) to agree on production levels 
necessary to bolster prices. In the forecast period, oil prices are as- 
sumed to begin increasing in the fourth quarter of 1986 and reach 
about $18 per barrel by the end of 1987. The drop in oil prices is a 
major factor in the very low aggregate inflation levels experienced 
so far this year. Lower oil prices also have led to decreases in natu- 
ral gas prices, particularly at electric utilities. 


49867 (NP—6752742) Petroleum, natural gas and coal 
1984, (Deutsche Shell A.G., Hamburg (Germany, F.R.). 
Abt. Information und Presse). Jun 1985. 17p. (In German). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86752742. 

This brochure contains statistical data for 1984 from the sec- 
tors petroleum, natural gas and coal. It deals for instance with: 
world production of crude oil and natural gas condensate; exports 
and revenue of the OPEC countries; the fleet of tanker ships and 
ships carrying mixed cargo; and crude oil processing and relevant 
processing capacities. Moreover figures are given for the produc- 
tion and consumption of natural gas and black coal. (HAG). 


49868 (OCS/MMS—86-0060) Pacific summary report/ 
index, November 1984-May 1986. Risotto, S.P.; Rudolph, 
R.W. (Rogers, Golden and Halpern, Inc., Reston, VA 
(USA)). 1986. 148p. O.C.S. Information Program, 1951 Kid- 
well Dr., Suite 601, Vienna, VA 22180. File Number 
1186901796. 

The Pacific Outer Continental Shelf Region has emerged as 
a major potential source of offshore oil and gas production for the 
United States. Recent hydrocarbon discoveries in the Santa Maria 
Basin, north of the Santa Barbara Channel, reveal the prolific 
nature of the Monterey Formation as a source, as well as a reser- 
voir rock. The extension of this formation to the Point Arena Basin 
off northern California has prompted geologists to rate the petrole- 
um potential of much of the California coast as excellent. Nearly 
onshore gas production further north in the Eel River Basin indi- 
cates that it may be gas prone. The areas off Oregon and Washing- 
ton have experienced some exploration, but are believed to have 
limited potential for significant hydrocarbon discoveries. Twenty- 
four producing or producible fields have been identified in the Pa- 
cific Outer Continental Shelf, all in the Southern California Plan- 
ning Area. Production levels have remained fairly constant during 
the past year, but by the early 1990’s production from both state 
and federal offshore lands is anticipated to increase nearly sixfold, 
to as much as 500,000 barrels per day by Santa Barbara County es- 
timates. As of May 31, 1986, 172 leases covering 898,909 acres and 
9 units exist in federal waters off the coast of California. All to- 
taled, Pacific Outer Continental Shelf lease sales have brought in 
close to $4 billion in total bonuses to the Federal Treasury. A 
planned state lease sale for offshore tracts in California remains on 
hold, pending the outcome of a jurisdictional disagreement between 
the state agencies involved in offshore leasing of state lands. Sever- 
al major onshore development projects received preliminary or 
final approval in recent months. The transportation network pipe- 
lines for Outer Continental Shelf hydrocarbons continues to devel- 
op with an emphasis on consolidation. 42 refs., 20 figs., 30 tabs. 
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0208 Waste Management 
REFER ALSO TO CITATION(S) 49885 


49869 (NIPER—136) Disposal of EOR and waste fluids. 
Final report. Collins, A.G.; Madden, M.P. (National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (USA)). 
Jun 1986. Contract FC22-83FE60149. 17p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86015434. 

When enhanced oil recovery (EOR) chemicals and/or waste 
fluids are injected into deep wells for recovery of oil or for dispos- 
al, they may pose environmental problems. This report, based only 
on a study of the literature, discusses injection waters, water com- 
patibilities, and formation rocks with emphasis on clay minerals, 
corrosion, bacterial problems, EOR operations, waste fluid injection 
operations, injection well design, radioactive wastes, transport and 
fate processes, and mathematical models. Environmental problems 
can result from petroleum production operations such as: (1) pri- 
mary recovery, (2) secondary recovery, (3) tertiary and/or EOR, 
and (4) waste disposal. Present environmental laws and probable 
future amendments are such that the petroleum production industry 
and government should implement research in specific areas. For 
example, characterization of a waste disposal site with respect to a 
contaminant such as an EOR chemical involves not only character- 
ization of the site (injection well and reservoir), but also the con- 
taminant (the EOR chemical). The major environmental impacts as- 
sociated with EOR are: (1) possible contamination of surface and 
ground water, (2) possible contamination of agricultural land, (3) 
use of potable water in EOR operations, and (4) possible contami- 
nation of air quality (primarily related to steamflooding). This 
report addresses items 1 and 2 above. 12 refs., 1 fig. 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 49869, 52086 


49870 (LRAP—45) Oil slick characterization using an 
airborne laser fluorosensor. Construction 
P.S.; Montan, S.; Svanberg, 

(Sweden). Dept. of Physics). Jul 1985. (U 
Only), PC A03/MF A01. File Number D 186752971. 

its aiming at the assessment of suitable parameters 
for an airborne laser fluorosensor have been performed. Particular 
emphasis is put on the possibilities to characterize an oil spill by 
overflying a slick, first detected e.g. by a side-looking airborne 
radar (SLAR) system. A practical system for a small aircraft is pro- 
posed. With 42 refs. and 20 figs. 


49871 (PB—86-130564/XAB) Field and laboratory eval- 
uation of petroleum land treatment system closure. Overcash, 
M.LR.; Nutter, W.L.; Kendall, R.L.; Wallace, J.R. (Earth 
Systems Associates, Marietta, GA (USA); Law Environ- 
— Services, Marietta, GA (USA); American Petroleum 

» WwW m, DC; Environmental Protection Agency, 
x OK (U A). Robert S. Kerr Environmental Research 
Lab.). Nov 1985. 196p. NTIS, PC A09/MF AO1. 

The objectives of the research were to measure and interpret 
the surface soil changes in relation to the quality of runoff water 
from petroleum-refinery land-treatment (LT) systems undergoing 
simulated closure. Waste/soils from four LT sites were studied for 
chemical transformations in the greenhouse, and one of these sites 
was also tested under field conditions for runoff quality and waste 
stabilization. Within the scope of the study, several conclusions 
were drawn based upon the results: grass vegetation (as opposed to 
no vegetation) will improve runoff water quality by controlling mi- 
gration of eroded particulates contaminated with organics and inor- 
ganics originating from the waste/soil mixture. 


49872 (PB—86-213402/XAB) Oil and gas in coastal 
lands and waters. Gillman, K. (Council on Environmental 
Quality, Washington, DC (USA)). Apr 1977. 161p. NTIS, 
PC A08/MF AOl. 

Contents include: The Coastal Region; Alternatives; Protect- 
cations Onshore: Rigs to Refineries; Platform Construction: North- 


ampton County, Va; Liquefied Natural Gas; and Protecting Com- 
munities and the Land. 


49873 (PB—86-216348/XAB) OCS (Outer Continental 
Shelf) oil and gas - an environmental assessment. Volume 1. 
(Council on Environmental Quality, Washington, DC 
(USA)). Apr 1974. 228p. NTIS, PC All/MF AOI. 

The report is about energy development and the environ- 
ment. It was prepared by the Council on Environmental Quality in 
response to the President’s April 18, 1973, request to study the en- 
vironmental impact of oil and gas production on the Atlantic Outer 
Continental Shelf and in the Gulf of Alaska. The report establishes 
an agenda for action to improve OCS technology, tighten regula- 
tion and enforcement of OCS operations, and untangle the bewil- 
dering web of institutional interests between the states and the Fed- 
eral Government and among the Federal agencies. The study as- 
sesses the potential environmental impacts of oil and gas develop- 
ment on the Atlantic and Gulf of Alaska Outer Continental 
Shelves. 


49874 (PB—86-216355/XAB) OCS (Outer Continental 
Shelf) oil and gas - an environmental assessment. Volume 2. 
Appendix A - appendix K. (Council on Environmental Qual- 
ity, Washin; — OC (USA)). Apr 1974. 269p. NTIS, PC 
A12/MF A01 

The report contains the following: Federal agency contribu- 
tors; Contracts issued; Members of Governors’ Advisory Commit- 
tee; Summary of world oil and gas reserves and production; Oil 
and gas resource classification and estimates, Bureau of Mines and 
US Geological Survey; Methodology for selecting hypothetical lo- 
cations of possible oil and gas accumulations, US Geological 
Survey; The national energy scene, Walter G. Dupree; A national 
energy conservation program: the half-and-half plan; Environmen- 
tal impacts of alternatives to Outer Continental Shelf oil and gas 
production, Hittman Associates, Inc.; Some environmental consid- 
erations in the petroleum refining industry, Radian : 
and Summary of the public hearings held by the Council on Envi- 
ronmental Quality on the environmental impacts of potential oil and 
gas development of the Atlantic and Gulf of Alaska OCS, Septem- 
ber-October 1973. 


49875 (PB—86-216363/XAB) OCS (Outer Continental 
Shelf) oil and gas - an en 

Effect of natural 

ment, (Council on Environmental Quality, i 

(USA)). Apr 1974. 173p. NTIS, PC A08/MF AO1. 

The report covers the following: the physical systems associ- 
ated with petroleum production have been grouped into four natu- 
ral groupings: those used for exploration, for production, for stor- 
age, and for transportation. Descriptions of each are given in the 
Appendix. 


49876 (PB—86-216371/XAB) OCS (Outer Continental 
Shelf) oil and gas - an en assessment. Volume 4. 

Potential onshore effects of oil and gas production on the At- 
lantic and Gulf of Alaska Outer Continental Shelf. (Council 
on Environmental Quality, Washington, DC (USA)). Apr 
1974. 467p. NTIS, PC A20/MF A0O1. 

The report of the potential onshore effects of offshore oil 
and gas development on the Atlantic and Gulf of Alaska Outer 
Continental Shelves (OCS) consists of four volumes. Volume 4 con- 
tains appendixes with backup detail on primary industries, i.e., those 
analyzed in depth, and on the methodology used to measure on- 
shore socio-economic and environmental impacts. 


49877 (PB—86-216389/XAB) OCS (Outer Continental 
Shelf) oil and gas - an en a 
Potential biological effects of hypothetical oil discharges in 
the Atlantic Coast and Gulf of Alaska. (Council on Environ- 
mental Quality, Washington, DC (USA)). Apr 1974. 607p. 
NTIS, PC A99/MF AO1. 

The report is an analysis of the primary biological effects of 
potential oil discharges resulting from hypothetical oil production 
activity on the Atlantic/Alaskan OCS. The results are intended for 
input to the Council on Environmental Quality as part of the infor- 
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mation base to decide: (1) whether or not to recommend OCS oil 
exploration/drilling in these areas; and (2) if yes, where. Although 
emphasis is placed on analysis of impacts and recovery from large- 
volume infrequent accidental oil spills, small volume continuous dis- 
charges of hydrocarbons are also considered. Effects of oil releases 
from offshore platforms and spills occurring at coastal terminals are 
assessed. 


0210 Legislation And Regulation 


REFER ALSO TO CITATION(S) 49885 


0230 Properties 
REFER ALSO TO CITATION(S) 49688, 49767, 49887 


49878 (DGMK—355) Development of a fast method on 

the detection of hydrocarbons in high- and non-boiling miner- 

al oil fractions, Kaschani, D.T. (Deutsche Gesellschaft fuer 

Mineraloelwissenschaft und Kohlechemie e.V., eS 

(Germany, F.R.)). Jan 1986. 35p. (In German). NTIS 
E07; Available from NTIS as TIB/B86-08956. 

Within the scope of this project a fast method was elaborat- 
ed on the determination of asphaltenes, maltenes, saturated hydro- 
carbons, aromatics and polar compounds in atmospheric residues, 
vacuum residues, heavy oils and other mineral oil fractions with a 
boiling point >250°C. Separation and quantitative detection of hy- 
drocarbon types was carried out by means of latroscan TH-10. The 
products used for these investigations originate from Boscan-, 
Murban- and Kirkuk crude oils. The agreement of the results from 
this method were compared to other chromatographic methods. 
With 11 figs., 5 tabs., 4 refs. 


49879 (NIPER—159) Assessment of thermodynamic data 
and needs, including their economic impact, for development 


of new fossil fuel processes. Steele, W.V.; Chirico, 
R.D.; Collier, W.B.; Harrison, R.H.; Gammon, B.E. (Na- 
tional Inst. for Petroleum and Energy Research, Bartles- 
ville, OK (USA)). Sep 1986. Contract FC22-83FE60149. 
95p. NTIS, PC A0S/MF A0O1; 1; GPO Dep. File Number 
D#86000298. 

This report is an assessment of the thermodynamic data 
available and data needs for the processing of heavy petroleum, 
shale oil, tar sands, and coal liquids. It has been produced in partial 
fulfillment of the plan for thermodynamics research outlined in the 
NIPER FY86 Annual Research Plan. The assessment contains two 
background chapters on Energy Outlook and Future Refinery 
Needs as an overall introduction to the subject matter. Two chap- 
ters on economics follow: one on the previous economic impact of 
thermodynamics on the petroleum industry and the second on the 
possible economic impact of thermodynamics on the processing of 
alternate crudes. Chapters 5 through 9 detail the thermodynamic 
properties needed, their present status and future needs, including 
some details of compound types and problems to be solved for 
processing heavy petroleum, shale oil, tar sands, and coal liquids. 
After a chapter detailing the relationships between thermodynam- 
ics, kinetics, and catalysis, the final two chapters in the assessment 
are devoted to details of previous assessments of the need for ther- 
modynamic measurements in this general field and a listing of the 
active laboratories making this type of measurements. This report 
does not cover thermodynamic data needs for (1) coal gasification, 
and (2) enhanced oil recovery (EOR). The former has been the 
topic of a recent similar report by the Gas Research Institute 
(GRI). The latter is the research topic of a separate group within 
Sali teh aiid Se nants enpaiint ache 4 delet ties 
available and future needs for EOR via thermodynamics research. 2 
figs., 15 tabs. 


non-porphyrin petroleums 
and bitumens. Fish, R.H.; Izquierdo, A.; Komlenic, J.J.; 
Reynolds, J.G.; Gallegos, EB.J. (Lawrence Berkeley Lab., 
Univ. of California, Berkeley, CA 94720). American "Chemi. 
cal Society, Division of Petroleum Chemistry, Preprints; 31: 
No. 2, 61Apr 1986). (CONF-860425—). 
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From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

‘The isolation and identifications of vanadyl and nickel non- 
porphyrin complexes found in heavy crude petroleums and bitu- 
mens is a major goal of our joint petroleum chemistry program. 
The authors have isolated a new class of very polar nickel com- 
pounds present in several heavy crude petroleums and also in Gil- 
sonite, a well known bitumen. The nickel complexes are thought to 
be naphthenic acid derivatives and data will be presented that sup- 
ports this first identification of a metallo-non-porphyrin compound 
in any crude petroleum or bitumen. They also analyzed the vanadyl 
non-prophyrin compounds found in heavy crude petroleums by 
ESR spectroscopy to ascertain the heteroatom environment around 
the vanadyl ion. The identification of these metallo-non-porphyrin 
complexes will provide insights into their in-geochemical origin and 
have a profound effect on petroleum exploration and catalytic deac- 
tivation studies. 


49881 Axial coordination in nickel and vanadium por- 
phyrins: Transient and difference raman spectroscopy. Shel- 
nutt, J.; Alston, K.; Findsen, E.; Ondrias, M. (Sandia Na- 
tional Labs., Albuquerque, NM 87185). American Chemical 
Society, Division of Petroleum Chemistry, Preprints; 31: No. 2, 
613(Apr 1986). (CONF-860425—). Contract AC04- 
76DPO00789. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

Nickel and vanadium tetrapyrroles occurring in coal and pe- 
troleum are of biological origin and their present day molecular 
structures provide a valuable chemical fossil marker of the diagene- 
sis of the deposits. Both Ni- and V-porphyrins add axial ligands at 
the metal site. The authors have investigated the equilibrium prop- 
erties and nanosecond dynamics of axial ligation in Ni(II)- and 
V(IV)-porphyrin complexes, Ni-porphyrin-reconstituted heme pro- 
teins, and Ni-porphyrin polymers using resonance Raman spectros- 
copy. The state of axial coordination is recognized by characteristic 
frequencies of Raman oxidation-state and core-size marker lines 
arising from the vibrations of the porphyrin ring, and the frequen- 
cies distinguish between 4-, 5-, and 6-coordination. For the Ni-por- 
phyrins, 4- and 6-coordinate species are observed in coordinating 
solvents, while 5-coordinate Ni occurs only in the protein matrix. 
The axial ligand-Ni stretching mode frequency is influenced by the 
conformation of the protein matrix. Ligand affinity is affected by 
porphyrin structure, ligand basicity, and the porphyrin’s environ- 
ment. The authors also investigated photoinduced ligand-release 
and ligand binding kinetics using transient Raman spectroscopy. 
The protein matrix has a strong influence on the kinetics of ligand 
rebinding. For vanadium porphyrins, similar shifts in the marker 
lines characterize 5- and 6-coordinate forms. 


49882 Phase in the SACROC oil-carbon diox- 
ide system. Chaback, J.J.; Williams, M.L. (Amoco Produc- 
tion Co.). pp 7-16 of Proceedings of the SPE/DOE fifth 
symposium on enhanced oil recovery. Richardson, TX; So- 
ciety of Petroleum Engineers (1986). (CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

Phase equilibria measurements on SACROC Oil-CO. mix- 
tures show this system to display liquid-vapor criticality at 131°F 
[328.15 K]. In the vicinity of the critical region liquid quality lines 
show threefold and fourfold pressure multiplicities for a given com- 
position. These multiplicities are a consequence of the production 
of over 50 vol% retrograde liquid by near-critical dewpoint mix- 
tures and an abrupt shift in slope in the phase distribution loci for 
bubblepoint mixtures. On a CO:-free basis retrograde liquid pro- 
duced by flashing CO2-enriched reservoir oil at 3000 psia [20.68 
MPa] and 131°F [328.15 K] was found to be similar in composition 
to that of other West Texas oils. Under conditions of repeated CO: 
contact, this retrograde was found to revaporize in a fashion similar 
to that of other West Texas oils. 
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49883 Prediction of vapor and liquid viscosities from the 
Lawal-Lake-Silberberg equation of state. Lawal, A.S. (Stand- 
ard Alaska Production Co.). pp 43-66 of Proceedings of the 
SPE/DOE fifth symposium on enhanced oil recovery. 
Richardson, TX; Society of Petroleum Engineers (1986). 
(CONF-860402—). 

From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; = OK, USA (19 Apr 1986). 

The present study extends the Van der Waals model to vis- 
cosity by drawing an analogy between the graphs of PVT and 
PyT. Vapor and liquid viscosities based solely upon pure compo- 
nent critical data and acentric factor were derived from the Lawal- 
Lake-Silberberg (LLS) equation of state for methane through eico- 
sane, i-butane, neo-pentane, carbon dioxide, and nitrogen. The 6718 
experimental data used cover a range of temperatures from -183°F 
to 482°F and pressure up to 20,000 psia. For the twenty-four com- 
ponents, the average absolute deviation of the predicted viscosities 
from experimental is 5.9%. A mixing rule which relates mixture pa- 
rameters to composition and pure component constants is proposed 
and comparisons of 9,000 experimental data with computed viscos- 
ities for several binary, multicomponents, natural gases and complex 
systems resulted in an average absolute deviation of 3.5%. The ex- 
tension of the mixing rules to predictions of reservoir oil viscosity 
was generally within +.8% of the experimental values. Extensive 
comparisons of the LLS viscosity equation with other methods of 
predicting reservoir oil viscosity are made and found to be general- 
ly superior in ease of use and in accuracy. 


49884 A ony e crude oil composition during CO, ex- 
traction process. Wang, G.C. (Univ. of Alabama). pp 423- 
432 of Proceedings 0 of the 56th annual California regional 
meeting of the oan eee of Petroleum Engineers. Volume 1. 
Richardson, TX; Society of Petroleum Engineers (1986). 
(CONF-8606136—). 

From Numerical methods in fluid dynamics; Beijing, China 
(23 Jun a 

The extraction process of hydrocarbon from crude oil by 

CO, and the development of miscibility were simulated in a high 
pressure visual cell. Samples of the extracted crude oil as well as 
the enriched CO. vapor were withdrawn successively from the cell 
for composition analysis using a gas chromatograph. Three natural 
crude oils with gravities ranging from 17° to 45° API (sp. gr. 0.80 
to 0.90) were chosen for the study. The results indicate that the 
CO,-crude oil interactions can be divided into three stages: (a) CO2 
condensation, (b) extraction-condensation and (c) extraction. It was 
found that the amount of hydrocarbon being extracted was propor- 
tional to pressure or CO. density. Lighter components from Cs to 
Cao were comparably easy to be extracted, however, heavier com- 
ponents up to Cs. may also be extracted though in a relatively 
small quantity. For heavy crude oil containing low intermediates of 
Cs to Coo, the extraction was inefficient at all conditions. Active 
and deep extraction may cause permeability damage due to exces- 
sive asphaltine deposition. Temperature has a great effect on CO: 
extraction. The extraction efficiency could be improved with re- 
duced temperature. Best extraction was obtained when CO. was in 
liquid state. 


0240 Storage 
REFER ALSO TO CITATION(S) 49863 


49885 (D—506-01134-09) CERCLA report. Phase 1: in- 
stallation assessment. (Boeing Petroleum Services, Inc., Har- 
-_ LA one 8 Aug 1986. Contract AC96-85PO021431. 
208p. NTIS, PC A10/MF AO1; 1; GPO Dep. File Number 
DE86015228. 
This report was prepared on behalf of the Department of 
Energy (DOE) by Boeing Petroleum Services, Inc. (BPS), the man- 
agement, operations and maintenance contractor to DOE for the 
Strategic Petroleum Reserve (SPR). DOE Order 5480.14 required 
all DOE-owned sites to achieve compliance with the Comprehen- 
sive Environmental Response, Compensation, and Liability Act 
(CERCLA). In accordance with the ing reached be- 
tween BPS and DOE, and as set forth in the letter dated March 28, 
1985, DOE is the owner and operator of the SPR. This report ful- 
fills the first phase of the order, which is to assess each site for the 
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potential presence of inactive hazardous waste sites and hazardous 
substances, and to recommend further action if required. Findings 
for the Bayou Choctaw, Big Hill, Bryan Mound, St. James, Sulphur 
Mines, Weeks Island, and West Hackberry SPR sites are contained 
in this report. Recommendations for further sampling are made for 
the Bayou Choctaw, Big Hill, Bryan Mound, and Sulphur Mines 
sites. No further action is recommended at the St. James, Weeks 
Island, and West Hackberry sites. 


49886 (DOE/FE—0069) Strategic Petroleum Reserve 
quarterly report. (USDOE Assistant Secretary for Fossil 
Energy, Washington, DC. Office of the Deputy Assistant 
Secretary for Petroleum Reserves). 15 Aug 1986. 13p. 
NTIS, PC A02/MF ACI; GPO Dep. File Number 
DE86015572. 

The August 15, 1985, Strategic Petroleum Reserve Quarterly 
Report describes activities undertaken with respect to the develop- 
ment of the Reserve during the period April 1, 1986 through June 
30, 1986. The introduction and summary briefly discuss program 
background and major activities of this quarter. Section II describes 
site development. Oil acquisition activities are reported in Section 
III. Other program topics are discussed in Section IV. Information 
on the budget and cost of the Reserve is contained in Section V. 
On April 11, 1986, the Department of Energy announced its deci- 
sion to restart construction at the Big Hill and Bayou Choctaw sites 
and to spend nearly $157 million of construction funds that had 
been proposed for deferral. At the end of the third quarter of FY 
1986, the Strategic Petroleum Reserve's total storage capacity was 
approximately 510 million barrels. Cavern development or leaching 
at Bryan Mound is approximately 96 percent complete and is ap- 
proximately 82 percent complete at West Hackberry. At Big Hill, 
construction of the central facilities, leaching systems, instrumenta- 
tion for the first five caverns, and the raw water intake structure 
which will provide fresh water to the site for cavern leaching is 
complete. Water, brine and oil pipeli construction contracts 
were awarded in May 1986, and the site construction for the re- 
maining onsite facilities is scheduled for award in August 1986. The 
total inventory of oil stored in the Strategic Petroleum Reserve 
reached 501,786,899 barrels during the quarter ending June 30, 
1986. On July 2, 1986, the President signed the Urgent Supplemen- 
tal Appropriations Act, 1986 (P.L. 99-349), which directed the re- 
lease of approximately $578 million of deferred SPR Petroleum Ac- 
count funds and approximately $41 million of deferred Strategic Pe- 
troleum Reserve Account funds. 


49887 (NIPER—65) Storage stability and compatibility 
of heavy fuel oils, Anderson, R.P.; Goetzinger, J.W.; Brink- 
man, D.W. (National Inst. for Petroleum and Energy Re- 
search, Bartlesville, OK (USA)). Sep 1986. Contract FC22- 
83FE60149. 33p. (CONF-8504130—4). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86000297. 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

The increasing use of low quality crudes in refinery feed- 
stocks has been paralleled by increasing problems in both process- 
ing and product quality. Lower product quality is evidenced by in- 
creased problems with product stability and compatibility. Problem 
components increase with increasing boiling point and are highest 
in the residual fractions. This project has the specific goal of deter- 
mining the types of components causing problems in the utilization 
of residual fuel oils and then using information to provide practical 
test methods that will be useful as screening techniques for predict- 
ing stability and compatibility problems. Three baseline (nonprob- 
lem) fuels and three which have exhibited instability or incompati- 
bility problems are being analyzed in an effort to determine the 
compound types responsible for the observed problems. 23 refs., 7 
figs., 10 tabs. 


49888 Experimental studies of oil withdrawal from salt 
cavities by freshwater injection. Reda, D.C.; Russo, A.J. 
(Sandia National Labs.). SPE (Society of Petroleum Engi- 
neers) Production Engineering; 1: No. 1, 75-81(Jan 1986). 
Contract AC04-76DP00789. 

The U.S. Strategic Petroleum Reserve (SPR) program co- 
ordinates storage of crude oil in underground salt caverns. Oil re- 
moved from these caverns by the injection of water into a brine 
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volume located beneath the oil will be recovered through a produc- 
tion pipe near the top of the cavern. The critical question concern- 
ing this procedure was whether the crude oil would protect the salt 
walls from dissolution on exposure to unsaturated brine following 
oil/brine interface passage. Oil/brine/salt interactions were investi- 
gated experimentally. Cylindrical cavities were created by hollow- 
ing out salt cores from one end, leaving the circular wall and 
bottom as an integral piece. In four experiments, a salt cavity was 
placed vertically in a pressure vessel and was filled with crude oil 
overlying a saturated-brine “pocket.” The vessel was sealed and 
pressurized to actual SPR-cavern pressure. Fresh water was inject- 
ed down a tube into the brine pocket, displacing the oil upward for 
recovery through a production tube. A traversable gamma-beam 
densitometer positioned above the initial saturated-brine/oil inter- 
face defined the presence or absence of salt dissolution (cavity 
shape change) during the transient oil-withdrawal process. Such 
measurements showed salt-wall recession immediately following 
interface passage in all tests; ie., crude-oil adherence and/or pene- 
tration at the salt wall failed to protect the salt from dissolution 
when exposed to unsaturated brine. Measured post-test cavity 
shapes corroborated the transient results. Both transient and steady- 
state measurements were in good agreement with numerical predic- 
tions generated by SANSMIC (Sandia Solution-Mining Code) once 
“no oil-layer protection” was assumed. 


49889 Experimental studies of salt-cavity leaching by 
freshwater injection. Reda, D.C.; Russo, A.J. (Sandia Na- 
tional Labs.). SPE (Society of Petroleum Engineers) Produc- 
tion Engineering; 1: No. 1, 82-86(Jan 1986). Contract AC04- 
76DP00789. 

Salt-cavity-leaching experiments were conducted in the labo- 
ratory in support of the U.S. Strategic Petroleum Reserve (SPR) 
program. Cavities of an initially cylindrical geometry were created 
by hollowing out salt cores from one end, leaving the circular wall 
and bottom as an integral piece. In three experiments, a salt cavity 
was placed vertically in a pressure vessel and its interior was filled 
with saturated brine. The vessel was sezled and pressurized to 
actual SPR-cavern pressure. Fresh water was injected down a tube 
into the cavity, while brine was removed simultaneously from the 
cavity through a withdrawal tube. Both direct (injection-below- 
withdrawal) and reverse (injection-above-withdrawal) leaching pro- 
cedures were investigated for essentially the same flow rate condi- 
tions and total withdrawal time. A traversable gamma-beam densi- 
tometer was positioned between the injection and withdrawal loca- 
tions in each case and was used as a nonintrusive diagnostic tech- 
nique to investigate transient phenomena that occurred during the 
leaching and post-leaching (return to equilibrium) periods. Beam at- 
tenuation measurements yielded a quantitative measure of the total, 
time-integrated, salt-wall recession and the instantaneous, path- 
length-averaged, brine salinity. Final cavity shapes were measured 
by gamma-beam densitometry and by sectioning/micrometer tech- 
niques. Transient and steady-state measurements were compared 
with numerical predictions. Experimental results and numerical pre- 
dictions were in good agreement. 


49890 A minimum energy leaching plan for the Strategic 
Petroleum Reserve Big Hill Storage Site. Spence, D.R.; 
Bishop, W.N. (U.S. Dept. of Energy, Strategic Petroleum 
Reserve Project Management Office). Pp 23-32 of Technical 
economics, synfuels and coal energy - 1986. Dicks, J.B. 
New York, NY; American Society of Mechanical Engineers 
(1986). (CONF- 860201—). 

From Energy-sources technology conference and exhibition; 
New Orleans, LA, USA (23 Feb 1986). 

Alternative leaching plans are described for developing oil 
storage caverns in the salt dome at the Strategic Petroleum Reserve 
site at Big Hill, Texas. The preferred plan minimizes energy re- 
quirements, while retaining desired early oil fill capability. This is 
accomplished by using coated downhole suspended tubing and by 
optimization of the leaching strategy. Cavern design and construc- 
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REFER ALSO TO CITATION(S) 49765, 49898 


49891 (DOE/BC/10003—22, pp 212-213) Gas occur- 
rence in Piceance Basin, Colorado. Millison, C. May 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Mostly gas is produced in the Piceance Basin of western 
Colorado. The basin, containing about 4000 square miles, is well 
defined by the Tertiary-Cretaceous outcrop beyond which are the 
surrounding elevated areas. The basin is in the early stages of de- 
velopment with a density of only one well for every 19 square 
miles. The lack of pipeline outlet prior to 1956 resulted in slow de- 
velopment, but now three pipelines serve the area, and drilling ac- 
tivity has been at an accelerated pace. Of the total wells drilled, ap- 
proximately one half are capable of producing gas from the Terti- 
ary and Upper Cretaceous rocks. Most accumulations of gas are 
due to stratigraphic traps. The paucity of subsurface data is the 
cause for disagreement along geologists on the stratigraphy and 
geologic history. The development history, which includes the 
identification of the multiple gas-producing zones, indicates that 
this basin will become one of the important gas-producing areas of 
Rocky Mountains. 


49892 (DOE/MC/20342—2135) Rock matrix analysis of 
eastern gas shale and western tight gas sands. Final report, 
October 1, 1983-December 31, 1984. Randolp h, P.L.; Soeder, 
DJ. (Institute of Gas Technology, Chichen: IL "(USA)). 
Aug 1986. Contract AC21-83MC20342. 122p. NTIS, PC 
A06/MF A01. File Number DE86001856. 

The objective of the work performed under this contract 
was to obtain accurate measurements of the porosity and permeabil- 
ity of western tight gas sands and eastern gas shale under pressures 
representative of the actual underground reservoir. The results of 
these measurements were then correlated with the pore structure 
inside the rocks. The approach was to use proven core analysis fa- 
cilities at IGT to make these difficult measurements, and to study 
the pore structure by means of optical and scanning electron mi- 
croscopy. Results obtained under this contract indicate that gas 
flow through microdarcy tight sand is controlled by narrow, slot- 
like cracks between abutting quartz overgrowths on sand grains. 
The characteristic width of these cracks under reservoir net stress 
is approximately 0.1 micron. Because of the small size and linear 
configuration of these “slot pores,” gas permeability in western 
tight sands is extremely sensitive to water content, with gas perme- 
ability effectively dropping to zero at water saturation of 40% to 
60%. This is generally less than the saturation levels required for 
water to become a mobile phase in the rock, so many tight sands 
cease production due to water problems without any water ever 
flowing into the wellbore. The results of the eastern gas shale study 
indicate that the permeability of Devonian shale is strongly stress- 
dependent. Gas permeability in the shale matrix is adversely affect- 
ed by the presence of mobile liquid hydrocarbon in the shale pores. 
Because of the small pore size in shale, mobile liquids block flow- 
paths by capillary action and strongly reduce gas permeability. 17 
refs., 36 figs., 13 tabs. 


49893 The effect of stress-dependent permeability on 
production‘and well testing. Ostensen, R.W. (Sandia National 
1980 SPE Formation Evaluation; 1: No. 3, 227-235(un 
The effect of stress-dependent permeability on gas produc- 
tion and well testing in tight gas sands was studied by use of a 
modified pseudopressure that included stress dependence. This 
work assumes that information on cores is applicable to reservoir 
behavior. Because microcracks are the primary path for flow 
through tight-gas sand cores, average stress-dependent permeabili- 
ties were found as an average over all crack orientations in a non- 
uniform stress field, with a horizontal stress only 0.6 times the ver- 
tical one. Initial in-situ permeabilities are found to be two to five 
times the values obtained from uniformly restressed cores. Stress 
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dependence decreases initial gas production by at most 30%, with 
the loss increasing over reservoir depletion. Buildup tests yield reli- 
able results for the properties at average reservoir pressure. Draw- 
down tests are more sensitive to stress effects and are much less re- 
liable. 


49894 Case study of gas migration in the Wasatch and 
Mesaverde Formations of the Piceance Basin, Colorado. 
Mercer, J.C.; Ammer, J.R.; Frohne, K.H. (USDOE). pp 
435-446 of Proceedings of the 1986 SPE Rocky Mountain 
regional meeting. Richardson, TX; Society of Petroleum 
Engineers (1986). (CONF- 8605121—). 

From Rocky Mountain regional meeting; Billings, MT, USA 
(18 May 1986). 

The U.S. Department of Energy (DOE), Morgantown 
Energy Technology Center (METC) has conducted a reservoir 
simulation study and an engineering analysis on gas migration for 
two tight lenticular sandstone units, the Wasatch Formation and the 
Mesaverde Group, in Garfield County, Colorado. The study quanti- 
fied potential gas loss through migration from the Naval Oil Shale 
Reserve (NOSR) No. 3 to nearby producing wells located in the 
Rulison Field, and forecasted production for proposed NOSR No. 
3 offset wells located at previously selected sites, offsetting com- 
mercial wells outside the reserve. After the reservoirs were charac- 
terized, production was forecasted using a reservoir simulator to 
history match actual production. A dual-porosity reservoir simula- 
tor, developed specifically for naturally fractured gas producing 
reservoirs, and reservoir engineering calculations were used in the 
study. The study followed two extensive DOE field testing pro- 
grams, a nearby multiwell experiment (MWX), and a special Mesa- 
verde test well (1XM9) drilled in NOSR No 3. These DOE field 
tests provided geologic information and values for reservoir param- 
eters that control production from this unconventional gas re- 
source. In addition to the results from the two field experiments, 
the study used a detailed geologic analysis and production data 
from nearby industry wells to characterize the producing forma- 
tions. 


0303 Drilling, Production, And Processing 
REFER ALSO TO CITATION(S) 49773, 49893, 49894 
0306 Marketing And Economics 

REFER ALSO TO CITATION(S) 49868, 50857 


49895 (DOE/EIA—0130(86/06)) Natural Gas Monthly, 
June 1986. (USDOE ne Information Administration, 
Washi m, DC. Office of Oil and Gas). 21 Aug 1986. 
237p. S, PC All/MF AOl - GPO; 1; GPO Dep. File 
Number DE86015372. 

Current data on natural and supplemental gas consumption, 
disposition, production, prices, storage, imports, and exports in the 
United States are provided for each year from 1978 through April, 
1986 with monthly data for the most recent 3 years. Some data are 
also given by State or city; some data are also given for previous 
years. Operating and financial data for major interstate natural gas 
pipeline companies, as well as data on filings, ceiling prices, and 
transportation under the Natural Gas Policy Act of 1978, are also 
included. Explanatory notes, a discussion of data sources, and glos- 
sary are included. Three reports previously published as separate 
annuals are now published in this report. The three are: “Under- 
ground Natural Gas Storage in the United States” (DOE/EIA- 
0239). “US Imports and Exports of Natural Gas” (DOE/EIA- 
0188), and “Main Line Sales of Natural Gas to Industrial Users” 
(DOE/EIA-0129). Featured articles for this month are: (1) “Natural 
Gas Storage in the United States”; and (2) “Domestic Natural Gas 
Reserves and Production Dedicated to Interstate Pipeline Compa- 
nies, 1985.” 6 figs., 34 tabs. 


0308 Environmental Aspects 
REFER ALSO TO CITATION(S) 49872, 49873, 49874, 49875, 49876 


49896 (DOE/EA—3009) Environmental assessment for 
the LGF Spill Test Facility at Frenchman Flat, Nevada Test 
Site. (USDOE Nevada tions Office, Las Vegas). 1986. 
136p. NTIS, PC A07 A0l; 1; GPO Dep. File Number 
DE8601 5466. 

The Liquefied Gaseous Fuels (LGF) Spill Test Facility 
(STF) at Frenchman Flat, Nevada Test Site (NTS), is being con- 
structed by the United States Department of Energy (DOE). The 
proposed action involves the controlled release and monitoring of 
various hazardous materials at the STF. An Environmental Assess- 
ment (EA) has been prepared which assesses the environmental 
consequences by this facility, and identifies mitigation measures and 
recommendations to protect natural resources and reduce land-use 
impacts. Two previous EAs have been prepared for the facility 
construction and testing of various materials. The proposed action 
covered by this EA addresses different frequencies and materials 
for testing, and considers the facility permanent rather than tempo- 
rary. Based on the Environmental Assessment, DOE has deter- 
mined that the proposed spilling of hazardous test materials at the 
Spill Test Facility at Frenchman Flat is not a major Federal action 
significantly affecting the quality of the human environment within 
the meaning of the National Environmental Policy Act (NEPA). 
Therefore, an environmental impact statement (EIS) will not be 
prepared. 73 refs. 


49897 (PB—86-211190/XAB) Environmental impacts of 

proposed Alaska gas transportation corridors. A report to the 
President by the Council on Environmental - (Council 
on Environmental Quality, Washington, DC (USA)). 1 Jul 
1977. 68p. NTIS, PC A04/MF AO1. 

Since the discovery of large oil and natural gas reserves in 
the Prudhoe Bay fields in Alaska, several routes have been pro- 
posed to transport the gas to the lower 48 states: a North Slope/ 
MacKenzie Valley corridor, an Alaska LNG route, and the Fair- 
banks Alternative corridor. All three corridors were analyzed in 
the environmental impact statement process of the Department of 
the Interior and the Federal Power Commission. 


0309 Artificial Stimulation 


REFER ALSO TO CITATION(S) 49647 


49898 (PB—86-222742/XAB) Tight Gas Sands Research 
Program: field operations and analysis. Operating GRI's 
mobile testing and control facility. Annual report, January 
1985-December 1985. Holditch, S.A.; Robinson, B.M.; 
Whitehead, W.S. (Holditch (S.A.) and Associates, Inc., Col- 


lege Station, TX (USA); Gas Research Inst., Chicago, IL 
SA)). Jan 1986. 126p. NTIS, PC A07/MF AO1. 

In 1985, six cooperative wells were included in the Tight 
Gas Sands Research Program. Five wells were completed in the 
Travis Peak formation of east Texas, and one well was drilled to 
the Corcoran-Cozette formation of Colorado. Cores, logs, well test 
data, and fracture-treatment data from numerous other wells also 
have been added to the database by operators who are active in the 
areas of interest. The report presents a summary of the work per- 
formed during 1985 and the results and conclusions obtained thus 
far from analyses of data collected using the Mobile T&C Facility. 
In addition, future plans for cooperative research on wells in the 
Travis Peak formation are discussed. Brief discussions of geologi- 
cal, coring and logging studies are also presented since they are 
vital to the success of the project. 
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(PB—86-222767/XAB) Tight gas sands research 
gongpiies field operations and analysis. Cooperative well 
report, Ashland exploration, S.F.O.T. No. 1, Nacogdoches, 
N.W. Field, Nacogdoches County, Texas. Report for Novem- 
ber 1984-October 1985. Holditch, S.A.; Robinson, B.M.; 
Whitehead, W.S. (Holditch (S.A.) and Associates, Inc., Col- 
lege Station, TX (USA)). Jan 1986. 174p. NTIS, PC A08/ 

A0l. 


The report covers information on efforts to (1) correlate 
core analyses, log analyses, and well-test analyses in an effort to in- 
crease the amount and quality of data from these sources; (2) use 
these data directly in the design of hydraulic-fracture treatments; 
and (3) apply and improve the use of real-time fracture-treatment 
diagnostic tests and post-fracture well tests in the evaluation of the 
shape and extent of a hydraulic fracture. 


49900 (PB—86-222833/XAB) Development of petrophy- 
sical techniques for evaluating tight-gas sands. Annual techni- 
cal report, March 1985-March 1986. Howard, W.E.; Hunt, 
E.R. (ResTech Houston, Inc., TX (USA)). Apr 1986. 322p. 
NTIS, PC A14/MF AOl1. 

Sponsored by Gas Research Inst., Chicago, IL. 

Formation evaluation techniques based on the integration of 
wireline logging surveys and core analysis were developed to estab- 
lish volumetrics and mechanical properties of potential hydrocar- 
bon-bearing reservoirs in the Travis Peak-Hosston formation of 
northeast Texas and north Louisiana. Objectives of the program in- 
clude the establishment of a disc-stored data base of wireline logs, 
core-analysis data, and measured-stress test data; the quantitative 
evaluation of all wells in the data base for petrophysical properties 
utilizing methodologies learned during the study; the identification 
of zones of naturally high in-situ permeability; and the determina- 
tion of mechanical properties of the rock and surrounding forma- 
tions for massive hydraulic-fracture design. 


49901 A propellant-based technology for multiple-fractur- 
ing wellbores to enhance gas recovery: application and results 
in Devonian shale. Cuderman, J.F.; Northrop, D.A. (Sandia 
National Labs.). SPE (Society of Petroleum Engineers) Pro- 
duction Engineering; 1: No. 2, 97-103(Mar 1986). 

A propellant-based technology has been developed that per- 
mits control of borehole pressurization to obtain multiple radial 
fractures around the wellbore. The objective is to connect noninter- 
secting natural fractures in a reservoir to the wellbore and to stimu- 
late increased production. Techniques are presented for specifying 
the pressure pulse required for producing multiple fractures and for 
choosing propellants to achieve the desired pressure pulse. The 
multiple-fracturing technique was developed specifically for appli- 
cation in naturally fractured Devonian-shale gas reservoirs. A stim- 
ulation experiment in a Devonian-shale gas well successfully in- 
creased production from 6,700 to 22,000 cu ft/D [190 to 620 m*/d]. 


49902 Gas-driven fracture propagation. Nilson, R.H. 
(Sandia Labs., Livermore, CA). Journal of Applied Mechan- 
ics; 48: 757-762(Dec 1981). 

Sandia's mathematical study found that a one-dimensional 
gas flow drives a wedge-shaped fracture into a linearly elastic, im- 
permeable half space that is in uniform compression at infinity. 
Under a constant driving pressure, the fracture/flow system accel- 
erates through a sequence of three self-similar asymptotic regimes 
(laminar, turbulent, inviscid) in which the fracture grows as an ele- 
mentary function of time (exponential, near-unity power, and linear, 
respectively). In each regime, the transport equations are reducible 
under a separation-of-variables transformation. The integro-differen- 
tial equations that describe the viscous flows are solved by iterative 
shooting methods, using expansion techniques to accommodate a 
zero-pressure singularity at the leading edge of the flow. These nu- 
merical results are complemented by an asymptotic analysis for a 
large pressure ratio that exploits the disparity between the fracture 
length and penetration length of the flow. Because the 
losses to a surrounding porous medium are negligible in the late- 
time long-fracture limit, the results apply to geologic problems such 
as the stimulation of oil and gas wells and the permeability en- 
hancement prior to in situ combustion processes. 
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0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 49897 
0340 Combustion 


REFER ALSO TO CITATION(S) 51690 


49903 (BLL-M—6630-(5828.4)) Degree to which natural 
gas is dissociated thermal oxidation pyrolysis. 


during 
Vornov, G.V.; Prudnikova, L.I.; Nyrko, V.A.; Zorin, E.G.; 
Eremeeva, N.N. Translated from Izvestiya Vysshikh Ucheb- 
a 8p. 


nykh Zavedenii, Chernaya Metallurgiya ; 
British Library Lending Div., Boston Spa, En 

To simplify calculation of the dissociation of natural gas 
during thermal oxidizing pyrolysis, the authors consider that all 
heavy hydrocarbons should be represented as equivalent amounts 
of methane; natural gas is then regarded as a mixture of methane to 
which Ne, CO:, etc. have been added as ballast. The assumption 
can only be made in the case of natural gas. The calculations de- 
scribed make it possible to evaluate the highest temperature for the 
thermal dissociation of methane for prescribed values of the tem- 
perature of the products of thermal oxidizing pyrolysis and the co- 
efficient of consumption of air. 
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REFER ALSO TO CITATION(S) 49802, 49906, 49908 

0403 Drilling, Fracturing, And Mining 


REFER ALSO TO CITATION(S) 49647, 49802, 49901 


49904 (PB—86-204393/XAB) Large-bore  viscometry 
tests on a shale slurry. Grove, T.W. (British Hydromechan- 
ics Research Association, Cranfield). 1983. 16p. (RR—201 1). 
NTIS, PC E03/MF E03. 


The report covers work undertaken on behalf of the Nation- 
al Coal Board. Full-scale tests were carried out using a 4-inch-di- 
ameter tube viscometer to measure pipeline losses over a range of 
slurry throughputs. Bench-scale rotational viscometry tests were 
also performed to corroborate the full-scale test results. 


0404 Oil Production, Recovery, And Refining 
REFER ALSO TO CITATION(S) 49914, 49916, 50927, 50928 


49905 (DOE/FE—0068) Tar Sands Program plan. 
(USDOE Assistant Secretary for Fossil Energy, Washing- 
ton, DC. Office of Oil, Gas, Shale and Coal Liquids). Mar 
1986. 23p. NTIS, PC A02/MF A01; GPO Dep. File 
Number E86015571. 

Tar Sands technology is focused on the development of ex- 
traction processes designed to recover massive tar sands resources 
available in the Northern Western Hemisphere and their conversion 
to liquid fuels. The basic program strategy is to establish a sound 
technical data base through fundamental, generic research, evalua- 
tion of promising new concepts, and close interaction with industry 
to foster development by the private sector of efficient, economical, 
and environmentally acceptable tar sands recovery processes. This 
publication presents: background and program goals; technology 
description; technology status and research needs; program strate- 
gy; and program management. 2 figs. (AT) 
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49906 (DOE/FE/60177—2162) Factors that influence 
py erwin salen. gr ergy pe i ho go 
ery. (Western Research Inst., Laramie, WY (USA)). Jun 
1986. Contract ODL S3FE60I77, Sip. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE86015204. 

A methodology, devised by Aamodt and Freiwald of the 
Los Alamos National Laboratory in 1983, is briefly described in 
this report. That methodology includes an orderly hierarchy of fac- 
tors to be considered in the selection and prioritization of tar sand 
resources for resarch or development. Each factor at each level of 
the hierarchy is influenced by the factors below and parallel to it. 
Each level, from top to bottom, contains more detail than the level 
above. The levels of the hierarchy are titled goal (prioritization of 
resources); objectives (oil production, times, profit); barriers (re- 
source c istics, technical constraints, environmental con- 
straints, and institutional constraints); parameters (three characteris- 
tic types, three extraction process types, four environmental catego- 
ries, and three institutional categories); and elements (68 factors dis- 
tributed among the 13 parameters). the 68 elements are discussed 
individually and some interrelationships are identified in this report. 
A maximum quantitative value can be assigned to each of the ele- 
ments. Analysis of specific resources and extraction technologies 
then can be evaluated by estimating the portion of the maximum 
value for each specific element. This quantitative analysis is left to 
the reader. 30 refs., 8 figs., 3 tabs. 


49907 (DOE/FE/60177—2176) Hot-gas injection in As- 
phalt Ridge tar sand. Romanowski, L.J. Jr.; Thomas, K.P. 
(Western Research Inst., Laramie, WY (USA)). May 1985. 
Contract FC21-83FE60177. 19p. NTIS, PC A02/MF A011; 
GPO Dep. File Number DE86015469. 

Bench-scale experiments were conducted in a one-dimension- 
al reactor to evaluate the potential of hot-gas injection for the in 
situ recovery of oil from tar sand. The use of hot gas was examined 
both as a preheating technique before a steamflood and as an alter- 
native oil recovery process utilizing bitumen pyrolysis. Process re- 
sults were compared with results from previous thermal recovery 
experiments utilizing steam displacement and reverse combustion. 
Hot-gas injection can be successfully used to preheat tar sand pro- 
vided a reasonably slow heating rate is maintained. Preheat tem- 
peratures up to 500°F (260°C) can be achieved producing a viscous 
oil bank, which could form a liquid blockage and plug the tar sand 
matrix. The oil recovery from the subsequent steamflood experi- 
ment approached 42 wt. % of the initial bitumen, which is identical 
to the oil recovery from previous electrically preheated steamflood 
tests and indicates that the bitumen was not adversely affected by 
extended preheating periods at low heating rates. Oil yields from 
hot-gas injection improved with increasing temperatures, ranging 
from 9 to 73 wt. % of the initial bitumen as process temperatures 
were increased from 520°F (270°C) to 1040°F (560°C). Since bitu- 
men pyrolysis was not observed at temperatures below about 600°F 
(315°C), the oil yield below the pyrolysis temperature was prob- 
ably caused by the viscosity reduction and thermal expansion of the 
bitumen. Steamflooding appears to be the least efficient thermal 
process evaluated for the recovery of oil from Asphalt Ridge tar 
sand, whereas reverse combustion and hot-gas — _ great- 
er net gains in energy production. 12 refs., 2 figs., 5 


49908 (DOE/METC—86/2023) In situ recovery of oil 
from Utah tar sand: a summary of tar sand research at the 
Laramie Energy Center. Marchant, L.C.; Westh- 
off, J.D. (USDOE Mor, a NTI Energy Technology 


Center, WV). Oct 1985. 2 NTIS, PC A10/MF AOI; 1; 
GPO Dep. File Number DE#6001059. 

This report describes work done by the United States De- 
partment of Energy’s Laramie Energy Technology Center from 
1971 through 1982 to develop technology for future recovery of oil 
from US tar sands. Work was concentrated on major US tar sand 
deposits that are found in Utah. Major objectives of the program 
were as follows: determine the feasibility of in situ recovery meth- 
ods applied to tar sand deposits; and establish a system for classify- 
ing tar sand deposits relative to those characteristics that would 
affect the design and operation of various in situ recovery process- 
es. Contents of this report include: (1) characterization of Utah tar 
sand; (2) laboratory extraction studies relative to Utah tar sand in 
situ methods; (3) geological site evaluation; (4) environmental as- 
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sessments and water availability; (5) reverse combustion field exper- 
iment, TS-1C; (6) a reverse combustion followed by forward com- 
bustion field experiment, TS-2C; (7) tar sand permeability enhance- 
ment studies; (8) two-well steam injection experiment; (9) in situ 
steam-flood experiment, TS-1S; (10) design of a tar sand field ex- 
periment for air-stream co-injection, TS-4; (11) wastewater treat- 
ment and oil analyses; (12) economic evaluation of an in situ tar 
sand recovery process; and (13) appendix I (extraction studies in- 
volving Utah tar sands, surface methods). 70 figs., 68 tabs. 


49909 (NP—6770148) Thermal conversion of oil shales 
under the influence of gaseous and liquid substances. Hoff- 
mann, R. (Technische Univ. Hamburg-Harburg (Germany, 
F.R.). Promotionsausschuss). 19 Sep 1985. 164p. 
German). NTIS (US Sales Only), PC A08/MF AOI. File 
Number DE86770148. 

Owing to the many deposits and large reserves available in 
the USA, the USSR, Brazil, and West Germany, these countries 
have been the first to develop methods for low-temperature car- 
bonisation of oil shales. The author presents detailed information on 
those process parameters that will increase the yield of liquid prod- 
ucts (low-temperature carbonisation with gas circulation, pyrolysis). 
An analysis of heat and mass transfer processes in single particles 
and in the bulk material helped to define favourable and inhibitory 
process steps. 


49910 (SAND—86-1901C) Demonstration of uniform re- 
torting of oil shale beds with void contrasts. Bickel, T.C. 
(Sandia National Labs., Albuquerque, NM (USA)). 1986. 
Contract AC04-76DP00789. 12p. (CONF-860847—3). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86014722. 

From 2. annual oil shale contractors’ meeting; Morgantown, 
WV, USA (12 Aug 1986). 

Work during the past year addressed uniform retorting in a 
rubble bed with void contrasts. Specific objective were 
to:understand the effects of particle size distribution, particle shape 
and void on gas flow through oil shale rubble; overcome the non- 
uniform distribution of void on the laboratory scale by appropriate- 
ly varying the particle size in order to maintain a uniform retorting 
front; and, develop a small-scale explosive blasting technique to 
provide low-void oil shale rubble (<25 volume percent) for future 
laboratory void contrast experiments. The experimental objective of 
demonstrating that a uniform retorting front could be achieved in 
an anisotropic rubble bed has been accomplished. The local yield of 
retort L-46 was comparable to the yield obtained if the rubble bed 
was one-dimensional. 9 refs., 9 figs., 1 tab. 


(SAND—86- 


P.J. (Sandia National Labs., Albuquerque, NM (USA). In 
Situ Technologies Div.). 1986. Contract AC04-76DP00789. 
12p. (CONF-860847—1). NTIS, PC A02/MF A001; GPO 
Dep. File Number DE86014724. 

From 2. annual oil shale contractors’ meeting; Morgantown, 
WV, USA (12 Aug 1986). 

The objectives of this study are: determine the effect of 
tailor blasting for uniform processing on the overall performance of 
a commercial module; identify any obvious process changes that 
would improve the performance of the overall system; and com- 
pare the performance of both current and second generation in situ 
processing with various surface processing concepts. The following 
have been accomplished: A simple model for the in situ retort proc- 
ess has been constructed that can be used to estimate process relat- 
ed variables. Comparison studies made using this model indicate 
that first generation in situ technology performs significantly below 
optimal surface processing. These studies indicate that the use of 
steam in the inlet stream greatly increases the power consumption 
and water requirements of an in situ retorting system. Second gen- 
eration technology that involves uniform processing offers the 
promise of significant improvements in the performance of in situ 
retorting making this technology comparable in process efficiency 
to surface processing for leaner shales. 9 refs., 7 figs., 1 tab. 
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49912 (SAND—86-1906C) Occidental retorts 7 and 8. 
Sandia National Laboratories technical report. Bickel, T.C. 
(Sandia National Labs., Albuquerq "NM (USA), 

1986. Contract AC04-76DP00789. Sp. (CO 60847—2). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86014723. 

From 2. annual oil shale contractors’ meeting; Morgantown, 
WV, USA (12 Aug 1986). 

Occidential Oil Shale Inc. (OOSI), processed VMIS retorts 7 
and 8 from December 1980 to November 1981. Sandia National 
Laboratories (Sandia), in conjunction with the Department of 
Energy (DOB), participated with OOSI in the processing of the re- 
torts. Sandia's role in these retorts consisted of: the design and in- 
stallation of the in situ thermometry; Hardware interfacing to 
OOSI-installed process instrumentation; the design and fielding of 
dual-computer, data acquisition/real-time analysis computer system; 
data acquisition and real-time analyses of all retort data; and the 
complete postburn analyses of Retorts 7 and 8. Inasmuch as these 
were commercial-sized process deomnstration retorts, emphasis was 
placed on extensive data acquisition and real-time analyses to pro- 
vide an increased understanding of full-scale in situ oil-shale retort- 
ing phenomena. The data acquisition system used for this project 
was developed based upon previous field work competed at Occi- 
dental Mini-Retorts 3 and 4 (MR-3 and MR-4) and Sandia/Geokin- 
etics Retort 23 (GKI-23). In this report the investigator discuss the 
data collected during the processing of the retorts, compares the 
general performance of Retorts 7 and 8 (on both real-time and post- 
processing time frames), examines differences in yield, sweep effi- 
ciency, thermal efficiency, etc., and proposes reasons for these si- 
mularities and differences. 


49913 Process for oil shale retorting using gravity-driven 
solids flow and solid-solid heat exchange. Lewis, A.E.; 
Braun, R.L.; Mallon, R.G.; Walton, O.R. (to 

Energy, Washington, DC). US Patent 4,601,811. 22 Jul 
1986. Filed date 6 Nov 1984. vp. 

A method for retorting oil shale is described wherein the oil 
shale particles are not uniform in size, and can include fines, com- 
prising: burning residual char in particles of spent shale to heat the 
shale to a temperature greater than the pyrolysis temperature of 
raw shale; producing a continuous cascading gravity-flow of a non- 
fluidized layer of particles of cold raw shale and hot burned shale; 
segregating the particles by size in the following layer with smaller 
particles moving to the bottom of the layer and larger particles to 
the top; inverting the layer of particles so that the smaller particles 
are on the top of the layer and larger particles on the bottom. 


0405 Properties And Composition 
REFER ALSO TO CITATION(S) 49677, 49879, 49880, 49907, 49908 


49914 (DOE/FE/60177—0049) Reaction of Green River 
oil shale with radical- 
mental results. Branthaver, J.F. 


summary of experi- 
(Western Research Inst., 
WY (USA)). =. 1986. Contract FC21- 


Laramie, 
83FE60177. 24p. (WRI—86-031M). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86015422. 

A rich Green River Formation oil shale and derived materi- 
als have been subjected to solvent swelling and to radical-forming 
reagents. Some of the reacted shales from these experiments have 
been studied using Carbon-13 Nuclear Magnetic Resonance (?*C- 
NMR) Spectroscopy. Data from swelling experiments indicate the 
existence of a three-dimensional organic matrix. The reaction of 
shale organic matter with radical-forming reagents occurs under 
certain conditions, but does not result in large increases of bitumen 
yield. NMR studies indicate that some carbon-heteroatom bonds in 
the shale may be preferentially attacked by radical-forming species. 
One reagent, [2,2 azo-bis(2-methyl-propiononitrile)] (AIBN), may 
suppress coke formation when heated with shales. The attack by 
radicals on chemical bonds at kerogen-mineral interfaces could not 
be confirmed by the experimental data from this preliminary study. 
6 refs., 6 figs., 4 tabs. 
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0408 Marketing And Economics 
REFER ALSO TO CITATION(S) 49916 
0409 Waste Research And Management 


REFER ALSO TO CITATION(S) 49908 


(DOE/METC—85/6026, pp 340-347) Oil shale 
process water evaporation. Hasfurther, V.R.; Pochop, L.O.; 
Haass, M. (Univ. of Wyoming, Laramie). Dec 1985. NTIS, 
S071) A0Ol1. File Number DE85013717. (CONF- 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

Research on the disposal of oil shale process water is needed 
in both the evaporation and emission areas if shale oil is to become 
a viable substitute for petroleum in the future. Both the planned 
field and laboratory portions of the research on evaporation are de- 
scribed in some detail. No actual data have yet been obtained, but a 
linear relationship has been established between the evaporation of 
fresh water and oil shale process water. A model was designed to 
estimate hourly evaporation based on four meteorological param- 
eters. An automatic pan-filling device was designed to accurately 
measure and record free surface evaporation. 3 references, 4 fig- 
ures. 


49916 Cost analysis of water pollution control during in 
situ production of bitumen from tar sand. Owen, T.E.; Hu- 
menick, M.J. (Western Research Institute, Univ. of Wyo- 
ming Research Corp., P.O. Box 3395, University Station, 
Laramie, WY 82071). In Situ; 10: No. 2, 145-174(1986). 

Wastewater recovered by in situ production of tar sand bitu- 
men using steam drive or combustion processes must be treated 
prior to recycling in the process, reuse within the production facili- 
ty, or discharge. Recent laboratory studies have shown biological 
treatment with activated sludge and reverse osmosis treatment to be 
potentially effective on combustion wastewater. The hot line soft- 
ening process has been used and strong acid iron exchange treat- 
ment has been proposed to treat wastewaters from commercial oil 
sand in situ steam drive facilities in Canada. The estimated costs as- 
sociated with the construction and operation of wastewater treat- 
ment systems for projected 20,000 barrel-per-day in situ combustion 
and steam drive production facilities are presented. The treatment 
of the steam drive wastewater focuses on recycling the production 
wastewater to once-through steam generators. The treatment of the 
combustion wastewater focuses on discharging the effluent. The 
costs for wastewater treatment range from $0.249 to $2.765 (U.S.) 
per barrel of bitumen produced in mid-1984 dollars. The cost analy- 
sis methodology used may be applicable to other systems. 
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REFER ALSO TO CITATION(S) 49920 


49917 (INIS-mf— 10445, pp 17-18) South African urani- 
um resource estimates. Camisani-Calzolari, F.A.G.M.; De 
Klerk, W.J.; Van der Merwe, P.J. (Nuclear Development 
. of South Africa, Pty. Ltd., Pelindaba, Pretoria). 1984. 
S (US Sales Only), PC Al0/MF AO1. File Number 
DE86703457. (CONF-8407180—Pt. 1-Absts.). 
From 20. geological congress of the Geological Society of 
South Africa; Potchefstroom, South Africa (9 Jul 1984). 


49918 (INIS-mf— 10445, 
the detrital 


sources for 

Hallbauer, D.K. (Chamber of Mines Re- 
search Organization, Johannesburg, South Africa. Air Pollu- 
tion Div.) 1984 1984. NTIS (US Sales Onl . PC A10/MF AO1. 
File Number DE86703457. (CONF-8407180—Pt. 1-Absts.). 


53-56) Archaean granitic 
in Witwatersrand 
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From 20. geological congress of the Geological Society of 
South Africa; Potchefstroom, South Africa (9 Jul 1984). 

A granite-greenstone terrain has been proposed as a model 
source area for the Witwatersrand detritus. Recent investigations 
into the heavy mineral content of some Archaean granites along the 
north-western margin of the Witwatersrand Basin revealed the 
presence of small amounts of gold particles in a number of granite 
exposures. Larger amounts of pyrite in granites are usually accom- 
panied by nodules of carbonaceous matter. These nodules are often 
intergrown with sulphide minerals and contain small inclusions of 
thorianite or uraninite and rare earth minerals. Data is given on the 
energy dispersive spectra of uraninite inclusions in carbon nodules 
from an Archaean granite and the Ventersdorp Contact Reef. 


49919 (INIS-mf—10445, pp 150-153) Uranium and thori- 
um distribution in the Contreberg granite, Darling. Theron, 
J.C.; Schoch, A.E. (University of the e Free State, 
Bloemfontein, South Africa). 1984. NTIS (US Sales Only), 
PC A10/MF AOl. File Number DE86703457. (CONF- 
8407180—Pt. 1-Absts.). 

From 20. geological congress of the Geological Society of 
South Africa; Potchefstroom, South Africa (9 Jul 1984). 

Two plutons of young granite, intrusive into other members 
of the Cape Granite suite, occur to the northwest and southeast of 
Darling, Western Cape Province. In spite of their comparable tem- 
poral and structural positions in the granite series, the two granites 
differ considerably in textural and compositional properties, making 
a comparative study desirable. Thus the Contreberg granite was 
compared with the Klipberg granite. The average radioelement 
content was lower in the Contreberg granite than in the Klipberg 
granite. For the Contreberg granite the average values are 6,0 ppm 
UsOs and 28 ppm ThO:. 


0502 Exploration 


ne ee ee 
ianaie te Geological Society of South Africa. Pilanes- 
berg excursion, 14-16 July 1984. (Geologi Society of 
South Africa, Johannesburg). 1984. 37p. (CONF-8407180— 
). NTIS (US Sales Only), A03 AOl1. File Number 
DE86703337. 

From 20. geological congress of the Geological Society of 
South Africa; Potchefstroom, South Africa (9 Jul 1984). 

An excursion through the Pilanesberg Complex, lead by J. 
Lurie and G G. Cawthorn; contains maps. 

The Pilanesberg Complex is situated in Bophuthatswana 
about 50 km to the north north-west of Rustenberg in the Western 
Transvaal. The basic geological setting of the Pilanesberg is dis- 
cussed, as well as its geochemistry. Of the major rock types the co- 
called Ledig foyaite has the highest content of trace elements and 
this is followed by green foyaite. The Th/U ratio is approximately 
5 for the complex as a whole. The high concentrations of uranium 
and thorium resulted in a pronounced radiometric anomaly over 
the whole complex, the details of which are given in tables. The 
occurences of relatively high radiometric anomalies located during 
ground surveys are also described. 


49021 (PPA-SS—3, pp 67-77) Se and analysis 
of overview; with special reference 


uranium - an to geochemi- 
os in Malaysia W.Y.; Seevaratnam, S. 
Oe erc lee Malaysia). 1981. NTIS (US Sales 

a0 A0Ol. File Number DE85900901. 
(COMF-8111204—). 


From Seminar on application of nuclear techniques in indus- 
try; Kuala Lumpur, Malaysia (16 Nov 1981). 

The paper presents discussions of the general chemistry of 
uranium, its abundance and occurrence, and the geochemistry ap- 
plications to exploration of uranium in Malaysia in silts vs. water. 
Methods of analysis at the Geological Survey of Malaysia are fluor- 
imetry for uranium analysis of ores and minerals. 


0503 Mining 
REFER ALSO TO CITATION(S) 52248 


49922 (IAEA-TECDOC—361, pp 395-414) Uranium 
mineralization of collapse breccia in Northern Arizona, 
Western United States. Wenrich, K.J. (Geological are 
Denver, CO, USA). Jan 1986. NTIS (US Sales Only), PC 
A18/MF A01. File Number DE86703159. 

In Vein type uranium deposits. Report of the Working 
Group on Uranium Geology. 

The development of caves within the Mississippian Redwall 
Limestone of the western United States, accompanied by later 
upward stoping of overlying Palaeozoic and Triassic rock, resulted 
in the formation of breccia pipes. The Palaeozoic sedimentary rocks 
on the Colorado Plateau of northern Arizona are host to hundreds 
of these breccia pipes. The uranium and copper deposits within 
these pipes transgress formation boundaries from the Mississippian 
Redwall Limestone to the Triassic Chinle Formation. Although 
small in size, these pipes occasionally contain first-size samples with 
up to 55 wt.% UsOs and can yield 1800 metric tons of UsOs aver- 
aging between 0.30 and 0.60 wt.%, such as in the Orphan Mine. An 
extensive suite of elements is significantly enriched in the mineral- 
ized rock: Ag, As, Ba, Cd, Co, Cr, Cs, Cu, Hg, Mo, Ni, Pb, Sb, Se, 
Sr, V, Zn, and the rare earth elements. Of these, Pb, Zn, Ag, and 
particularly As, appear to be the best geochemical indicators of 
mineralized pipes. The lack of extensive silicification within the 
breccia, along with the fluid-inclusion filling temperature in calcite 
of 60° to 110°C, suggest relatively low temperature mineralizing 
fluids of unknown origin. 24 refs, 9 figs, 2 tabs. 
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REFER ALSO TO CITATION(S) 52016 


49923 Field modal testing and evaluation of modifications 
Sent WDe Venton BW. Odert 


NY; Union College (1985). (CONF-850118—). 

From 3. international modal analysis conference; Orlando, 
FL, USA (28 Jan 1985). 

Large overhead bridge cranes in particular facilities at the 
Department of Energy (DOE) uranium enrichment plants are re- 
quired to exhibit severly restricted vibration levels over a limited 
frequency range to prevent damage to payloads of sensitive equip- 
ment. The large span and unique payload grapple/rotation mecha- 
nisms of the crane presented complex challenges in the analysis and 
solution of excessive payload vibration levels. The problems char- 
acterized and solved included (1) testing of heavily damped struc- 
tural components and massive in-situ structures with high modal 
density carrying dynamically sensitive payloads; (2) work in poorly 
accessible locations on in-use equipment within a limited time 
frame; (3) assessing test results and proposing structural modifica- 
tions; and (4) qualifications of modifications. Methodology for the 
test consisted of taking frequency response function (FRF) data 
(using two techniques) for the crane components and payload, ana- 
lyzing the data to characterize the components and identify compo- 


cations, and verifying the fitness of the modifications. 
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REFER ALSO TO CITATION(S) 50243, 51493 


49924 (K/TR—86/9) Report on laser enrichment technol- 
ogy. (Oak Ridge Gaseous Diffusion Plant, TN (USA); 
Atomic Energy Commission, Tokyo (Japan). Working 
Group on Uranium Enrichment). 21 Apr 1986. Contract 
ACOs. 840T21400. Translation source information not avail- 
able . 13p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014100. 

The following aspects of laser enrichment technology are 
discussed: the si the present state of and topics on the de- 
velopment of the technology, the objectives in the development of 
the technology, and the policies in the facilitation of development 
of the technology. (LM) 


0507 Fuels Production And Properties 


REFER ALSO TO CITATION(S) 50188, 50807, 51320, 51490 


(INIS-mf—10204) Carbonates and oxides of (V)- 
and and (VD-valent actinides. Marquart, R. (Muenchen Univ. 
(Germany, F.R.). Fakultaet fo Chemie und Pharmazie). a 
Jul 1981. 152p. (in German). NTIS (US Sales Only), PC 
A08/MF A01. File Number DE86752692. 

Complex mixed carbonates of uranium(VI) and plutonium 
have been characterized. Crystallographic data and values on the 
thermal behaviour of these compounds were gained. The thermal 
degradation occurs in two different mechanisms, i.e. 
upon the plutonium concentration. The nature of the intermediates 
and final products has been clarified by X-ray diffraction investiga- 
tions, the reaction paths have been studied by thermoanalysis, mass 
spectrometry, and thermogravimetry. Thermodynamic data have 
been obtained for these compound classes. (HK). 


49926 (JAERI-M—85-120) Mass spectrometric study of 
vaporization of (U,Pu)O2 fuel simulating high burnup. Maeda, 
Atsushi; Ohmichi, Toshihiko; Fukushima, Susumu; Handa, 
Muneo. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Aug 1985. 27p. (In Japanese). 
NTIS (US Sales Only), PC A03/MF AOl. File Renker 
DE86703404 

The vaporization behavior of (U,Pu)O2 fuel simulating high 
burnup was studied in the temperature range of 1,573 -- 2,173 K by 
high temperature mass spectrometry. The phases in the simulated 
fuel were examined by X-ray microprobe analysis. The relationship 
between chemical form and vaporization behavior of simulated fis- 
sion product elements was discussed. Pd, Sr, Ba, Ce and actinide- 
bearing vapor species were observed, and it was clarified that Pd 
vapor originated from metallic inclusion and Sr and Ce vapors, 
from mixed oxide fuel matrix. The vaporization behavior of the 
actinide elements was somewhat similar to that of hypostoichiome- 
tric mixed oxide fuel. The behavior of Ba-bearing vapor species 
changed markedly over about 2,000 K. From the determination of 
BaO vapor pressures over simulated fuel and BaZrOs, it was re- 
vealed thermodynamically that the transformation of the chemical 
form of Ba at about 2,000 K, i.e., dissolution of BaZrO; phase into 
fuel matrix, might be the reason of the observed vapor pressure 
change. 


49927 (JAERI-M—85-127) Preparation of (Th,U)O2 ker- 
nels by a sol-gel process. Yamagishi, Shigeru; Takahashi, Yo- 
shihisa. (Japan Atomic Energy Research Inst., coe 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Sep 1985. 40p. dn Japanese). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86703400. 

Production conditions of (Th,U)O2 kernels for coated parti- 
cle fuels were studied. Source sols were prepared by neutralization 
of nitrate solutions with ammonia. The neutralization in pH-control 
modes modified with "preneutralization” brought sols suitable for 
gelation into microspheres. EDTA titration for respective determi- 
nations of Th and U without separation was developed. This re- 
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vealed their different behaviors in sols: colloid fractions of U were 
iower than that of Th while U tended to concentrate into precipi- 
tates of large particles. Drops of the sols were gelled in a hexone- 
ammonia medium. To improve sphericity of gel-spheres, three fluid 
nozzles were used. This, however, resulted in a little improvement. 
About 300 g of Thsub(0.8)Usub(0.2)02 microspheres were prelimi- 
narily produced for irradiation experiments on coated particle fuels. 


49928 (JAERI-M—85-159) Fabrication of chamfered ura- 
nium-plutonium mixed carbide pellets. Arai, Yasuo; Iwai, Ta- 
oes Shiozawa, Kenichi; Handa, Muneo. (Japan Atomic 
Research Inst., Sales Japan Atomic Energy Re- 
Inst., Tokai, Ibaraki. Tokai Research ee 
Oct “1985. 10p. (In Japanese). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86703405. 

Chamfered uranium-plutonium mixed carbide pellets for high 
burnup irradiation test in JMTR were fabricated in glove boxes 
with purified argon gas. The size of die and punch in a press was 
decided from pellet densities and dimensions including the angle of 
chamfered parts. No chip or crack caused by adopting chamfered 
pellets was found in both pressing and sintering stages. In addition 
to mixed carbide pellets, uranium carbide pellets used as insulators 
were also successfully fabricated. 


49929 (OEFZS—4348) Carbon monoxide formation in 
UO, kerneled HTR fuel particles containing oxygen getters. 
Proksch, E.; Strigl, A.; Nabielek, H. (Oecesterreichisches 
Forschungszentrum Seibersdorf G.m.b.H.; Oesterreichisches 
Forschungszentrum Seibersdorf G.m.b.H. Inst. fuer 
Chemie). Apr 1986. 20p. (CH—358/86). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86703403. 

Mass spectrometric measurements of CO in irradiated UO: 
kerneled HTR fuel particles containing various oxygen getters are 
summarized and evaluated. Uranium carbide addition in the 3 to 15 
% range reduces the CO release by factors between 25 and 80, up 
to burn-up levels as high as 70% FIMA. Unintentional gettering by 
SiC in TRISO coated particles with failed inner pyrocarbon layers 
results in CO reduction factors between 15 and 110. For ZrC, only 
somewhat ambiguous results have been obtained; most likely, ZrC 
results in CO reduction by a factor of about 40. Ce,Os and LazOs 
seem to be sornewhat less effective than the three carbides; for 
Ce2Os, reduction factors between 3 and 15 have been found. How- 
ever, these results are possibly incorrect due to premature oxidation 
of the getter already during fabrication. Addition of SiO. + AkOs 
has no influence on CO release at all. 


(Z£K—569) Simulation apparatus THESA for in- 
valtiaeeion of the thermo-mechanical behaviour of UO:. 
Trommer, E.; Boehmert, J. (Zentralinstitut fuer Kernfors- 
chung, Rossendorf bei Dresden (German Democratic Re- 
public)). Oct 1985. 7p. (In German). NTIS (US Sales Only), 
PC A02/MF AO01. File Number DE86703375. 

The temperature gradient in fuel has an important influence 
on the behaviour of LWR fuel rods. An apparatus is presented that 
approximately simulates the in reactor temperature states in the 
UO, pellet stacks under steady and transient conditions. Moreover, 
the apparatus gives information concerning the behaviour of fuel 
under different mechanical stresses. 


0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 50232, 50236, 50237, 50771, 51481 


49931 (KFK—4014) Planning a supervisory control and 
analysis system for processes on experimental plants at the 
Institut fuer Heisse Chemie (IHCh). Seoahaaiion K.; Groll, 
P.; Ottes, J.G. (Kernforschun trum Kar e GmbH. 
(Germany, F.R.). Hauptabteilung Datenverarbeitung und 
Instrumentierung; Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Heisse Chemie). Mar 
1986. 121p. German). NTIS (US Sales Only), PC A06/ 
MF A0O1. File Number DE86752677. 

After a description of the specified tasks a delimitation is 
given against supervisory systems for industrial plants with continu- 
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ous production. A systematic structured catalogue of requirements 
as a base for a proposal request and the evaluation of the proposals 
shall make obvious the process of planning the project up to the 
point of decision which product: the customer is likely to order. 
(PW). 


49932 (ORNL/TM—9970) Evaluation of a commercially 

available low-flow steam jet. Lewis, B.E ; Maseuia, HL. 
(Oak Ridge National Lab., TN (USA). Fuel Roope Div.). 
Aug 1986. Contract AC05- 840R21400. 24p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE8 15967. 

A commercially available jet designed to deliver relatively 
low flow rates was evaluated for the transfer of heavy metal solu- 
tions in an advanced small-scale (0.1 metric ton/d) fast reactor fuel 
reprocessing plant. The steam jet was tested using 350-g/L uranyl 
nitrate solutions and 3- to 4-M HNO3 solutions at various operating 
temperatures. The steam performed reasonably well within its 
design range; however, at low-delivered flow rates (<1 L/min), di- 
lution levels ranging from ~5 to 25% were obtained. Variations in 
delivered flow rate appear to be too large to use the steam jet to 
feed equipment requiring relatively constant flow without using a 
flow smoothing device. The temperature rise in the transferred so- 
lution can be expected to range from ~10 to 80°C for solution 
transfer rates <2.5 L/min. 


0509 Transport And Storage 


REFER ALSO TO CITATION(S) 50059, 50080, 50091, 50140, 50149, 50167, 
50172, 50225, 50226, 50227, 50228, 50231, 50241, 50245, 50247, 50702, 51365 


49933 (BMI/OTSP—01) Overweight truck shipments to 
nuclear waste repositories: legal, political, administrative and 
operational: considerations. (Battelle Memorial Inst., Colum- 
bus, OH (USA). Office of Transportation Systems and Plan- 
ning). Mar 1986. Contract AC02-83CH10139. 129p. NTIS, 
PC A07/MF AOI; 1; GPO Dep. File Number DE86015181. 

This report, prepared for the Chicago Operations Office and 
the Office of Civilian Radioactive Waste Management (OCRWM) 
of the US Department of Energy (DOB), identifies and analyzes 
legal, political, administrative, and operational issues that could 
affect an OCRWM decision to develop an overweight truck cask 
fleet for the commercial nuclear waste repository program. It also 
provides information required by DOE on vehicle size-and-weight 
administration and regulation, pertinent to nuclear waste shipments. 
Current legal-weight truck casks have a payload of one pressurized- 
water reactor spent fuel element or two boiling-water reactor spent 
fuel elements (1 PWR/2 BWR). For the requirements of the 1960s 
and 1970s, casks were designed with massive shielding to accom- 
modate 6-month-old spent fuel; the gross vehicle weight was limit- 
ed to 73,280 pounds. Spent fuel to be moved in the 1990s will have 
aged five years or more. Gross vehicle weight limitation for the 
Interstate highway system has been increased to 80,000 pounds. 
These changes allow the design of 25-ton legal-weight truck casks 
with payloads of 2 PWR/5 BWR. These changes may also allow 
the development of a 40-ton overweight truck cask with a payload 
of 4 PWR/10 BWR. Such overweight casks will result in signifi- 
cantly fewer highway shipments compared with legal-weight casks, 
with potential reductions in transport-related repository risks and 
costs. These advantages must be weighed against a number of insti- 
tutional issues surrounding such overweight shipments before a sub- 
stantial commitment is made to develop an overweight truck cask 
fleet. This report discusses these issues in detail and provides rec- 
ommended actions to DOE. 


49934 (CONF-850314—Vol.3, pp 285-286) ere gpa 
tion Technology Center Institutional Issues Program and 
emergency preparedness. Wolff, T.A.; McClure, J.D. (Sandia 
National Labs., Albuquerque, NM). 1985. Arizona Board of 
Regents, Arizona Univ., College of Engineering, Tucson, 
AZ. File Number T1I86006918. Contract AC04-76DP00789. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

D The Institutional Issues Program of the Transportation Tech- 
nology Center (TTC) and one component of that program dealing 
with emergency response is discussed. The process that one state 
(New Mexico) used in writing an Emergency Response Plan was 
followed closely by a TTC contractor. 
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49935 (CONF-850314—Vol.3, pp 298-294) Queueing in 
a spent fuel transportation system - preliminary analysis of 
implications for system design. Cashwell, J.W.; Wood, T.W. 
Board of Regents, Arizona Univ. College eon 
of Regents, lege of En; 
Tucson, AZ. File Number 71860069 - 

From Waste management ‘85; atin AZ, USA (24 Mar 
1985). 

Compliance with the Nuclear Waste Policy Act of 1982 (PL 
97-425) will require the transportation of large volumes of spent 
fuel to a central receiving facility (either a geologic repository or a 
monitored retrievable storage facility). Decisions on the transport 
mode and technology will evolve over the next several years, in an- 
ticipation of the deployment of a receiving facility in the late 1990s. 
Regardless of the i transportation mode or modes and the 
details of cask technology, the transport system from many diverse 
sources to a single point will generate an essentially random arrival 
pattern. This random arrival pattern will lead to the formation of 
queues at the receiving facility. As is normal in any queueing 
system, the waiting time distribution caused by this queueing will 
depend on the receiving facility input processing rate and the char- 
acteristics of the traffic. Since this is a cyclic system, there is also a 
reverse effect in which (for a given size cask fleet) average wait 
time affects traffic intensity. Both effects must be accounted for to 
properly represent the system. This paper develops a simple analyt- 
ic queueing model which accounts for both of these effects simulta- 
neously. Since both effects are determined by receiving facility 
input rates and cask fleet size and characteristics, two major sets of 
system design parameters are linked by the queueing process. The 
model is used with estimated traffic and service parameters to pre- 
dict the severity of queueing under plausible reference system con- 
ditions, and to establish shadow prices for the trade off between 
larger cask fleets and more efficient receiving facilities. Since many 
of the parameter values used in this estimation are quite prelimi- 
nary, these results are presented primarily in the context of demon- 
strating the utility of the queueing model for future trade off stud- 
ies. 


49936 (CONF-850314—Vol.3, pp 295-296) DOT specifi- 
cation 7A type A packaging certification study: getting ready 
for July 1, 1985, Edling, D.A. (Monsanto Research Corp., 
Miamisburg OH). 1985. Arizona Board of Regents, Arizona 
Univ., College of Engineering, Tucson, AZ. File Number 
1186006918. Contract AC04-76DP00053. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

, The Department of Energy has funded Mound to revise the 
Type A Packaging Certification Study originally issued in June 
1975. An u document is necessary because, effective July 1, 
1985, 49 CFR 173.412(b) requires that any Spec. 7A packaging de- 
signed, manufactured, or certified after that date must be certified 
according to the type A packaging test given in 173.465. As a 
result, shippers of Spec. 7A packaging must test and analyze their 
packaging and prepare a certification document before July 1985 in 
order to continue uninterrupted operation. (It should be noted that 
existing Spec. 7A packages manufactured and certified prior to July 
1, 1985, may be used as long as the packagings continue to meet the 
Spec. 7A requirements. However, a Type A packaging designed, 
manufactured, or certified after July 1, 1985, must meet the require- 
ments of 49 CFR effective on July 1, 1985.) Mound will identify 
those Type A packagings commonly used by DOE contractors and 
will begin a testing and analysis program to determine which pack- 
agings meet the new Type A requirement. Those packagings certi- 
fied as DOE Spec. 7A Type A packaging will be featured in a doc- 
ument for all of DOE to use. 


49937 (CONF-850314—Vol.3, 2: Pp 257-260) Liability cov- 
erage under the Price-Anderson Act for high level waste ship- 
ments and disposal. Saltzman, J. (Nuclear Regulatory Com- 
mission, Washington, DC). 1985. Arizona Board of Regents, 
Arizona Univ., College of Engineering, Tucson, AZ. File 
Number T186006918. 
From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 
: Price-Anderson Act provides the basis for a national 
system of liability protection for accidents arising out of nuclear ac- 
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tivities. Private nuclear liability insurance and/or government in- 
demnity is provided to certain Nuclear Regulatory Commission 
(NRC) licensees (principally operators of nuclear reactors) and cer- 
tain Department of Energy (DOE) contractors (those whose activi- 
ties DOE considers involve a risk of public liability for a substantial 
nuclear incident). As presently envisioned, both the coverage ex- 
tended by the NRC to its licensees shipping spent fuel from reac- 
tors and the indemnity coverage extended by the DOE to its con- 
tractors operating a DOE repository under the Nuclear Waste 
Policy Act will be utilized to provide public liability protection for 
spent fuel shipments and disposal. Increased attention is being given 
to assuring a seamless web of protection provided under the Price- 
Anderson Act to Federal licensees and contractors. 


49938 (CONF-850314—Vol.3, pp 263-264) Nuclear 
waste transportation system: cask interface and physical per- 
formance T.L.; Allen, G.C. Jr.; 


alae ten 
perman, E.K. (Sandia National Labs., Albuq erent 
1985. Arizona Board of Re; ents, Arizona Univ., liege of 
Engineering, Tucson, AZ. File Number T1I86006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

This paper describes the current status and strategy for the 
development of civilian nuclear waste transportation cask interface 
and physical performance specifications. These specifications are re- 
quired to support the development and evaluation of future trans- 
portation packages that will convey commercial spent fuel and 
other waste forms to government storage and disposal facilities in 
the late 1990's. 


49939 (CONF-850314—Vol.3, a 269-272) Sen 
fe a ee ee the shipment of radio- 
active materials. Joy, D.S.; Johnson, PEs Harr Harrison, I.G. 
(Oak Ridge National Lab., TN). an Arizona Board of 
ts, Arizona Univ., College f Engineering, Tucson, 
. File Number 1186006918. Sonteact AC05-840R21400. 
From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 
A number of highway controlled shipments of radioactive 
materials have been made over the past several years. An excellent 
the variability of actual routes is the transfer of 
45 shipments between the Three Mile Island reactor in Pennsylva- 
nia and Scoville, Idaho in 1982 and 1983. Six different routes vary- 
ing between 2273 and 2483 miles were used. Approximately 75% of 
these shipments followed a common route which passed through 


49940 (CONF-850314—Vol.3, pp 273-280) a a 
model for providing generic 
nary siting analysis, McNair, G.W.; Cash ¥; w. 

» Richland WA). 1985. Arizona Doan of 


From Waste management ‘85; Tucson, AZ, USA (24 Mar 
To assist the US Department of Energy's efforts in potential 


985). 
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49941 (CONF-850314—Vol.3, pp 299-302) Development 
testing of a nuclear waste cask remote handling system. 
Gneiting, B.C.; Swannack, D.L.; Berger, J.D.; Allen, G.C. 
Jr. (Hanford ‘Engineering Development Lab., Richland, 
WA). 1985. Arizona Board of Regents, Arizona ‘Univ., Col- 
lege of Engineering, Tucson, AZ. File Number 1186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

Radioactive waste shipping and receiving facilities presently 
planned for commercial and defense nuclear waste will handle 
waste packages at frequencies far in excess of those in common 
practice today. High radiation exposures and large personnel staffs 
would be necessary if current handling methods were used. To 
reduce personnel exposures and man-power requirements, alternate 
handling methods are being developed and demonstrated. Proof-of- 
principle testing of remote handling techniques using robotics dem- 
onstrated nearly all critical operations for cask receipt, preparation 
and unloading. 1 figure. 


49942 a gag Pp ae Mechanistic 
basis for extrapolation of corrosion rates for waste overpacks. 
Aitken, E.A. (General Electric Co., Sunnyvale, CA). 1985. 
Arizona Board of Regents, Arizona Univ., College of Engi- 
neering, Tucson, AZ. File Number 1186006918. 

From Waste management '85; Tucson, AZ, USA (24 Mar 
1985). 

The need to ensure the containment of the nuclides placed in 
a waste repository for essentially an indefinite time period, 1000 
years, is a key issue in the design of high-level nuclear waste pack- 
ing. The corrosion processes acting in the waste package during the 
containment period must be well understood. In particular the cor- 
rosion rates during this long exposure period must be determined. 
An Interrupted Oxidation method for the characterization of corro- 
sion rates over long term exposure is discussed herein. 


49943 (CONF-850314—Vol.3, pp 305-308) pee 
and testing of a TRU waste shipping and storage container 

Jain, S.K.; Zimmerman, D.L.; Hall, T.C.; Pomares, R.J.; 
Stimmell, G.L. (General Electric Co., Pleasanton, CA). 
1985. Arizona Board of gos Arizona Univ., College of 


Engineering, Tucson, AZ. File Number T186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

ee ee 
tivity TRU waste container and waste encapsulation method de- 
signed to meet requirements for transport to and retrievable storage 
at the DOE Hanford, Washington radioactive waste site. The 
design and testing of the container to meet DOT Special Form re- 
quirements and the remote handling methods developed for encap- 
sulation of the waste to meet Hanford site specific requirements are 


(CONF-850314—Vol.3, pp 319-320) Neutron 
for a high storage/ cask, Su, 


From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

Neutron shielding for a large spent fuel storage cask (NAC 
S/T) is described. Difficulties in the analysis methods used included 
unconservative results observed for one-dimensional models, spec- 
tral shift with decay time for gammas which affected total dose cal- 
culations, and the necessity of neutron transport calculations to sup- 
plement point-kernel calculations based on the neutron moments 
method. Potential unconservatism of Health Physics surveys of 
such casks due to the fast neutron dose contribution is described. 
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49945 (CONF-850314—Vol.3, me 321- > Activity re- 
lease from waste packages containing LL waste forms 
under mechanical and thermal stresses. Tau Pe P.; Vej- 
melka, P.; Koster, R. (Kernforschungszentrum Karlsruhe 
GmbH, West Germany). 1985. Arizona Board of Regents, 
Arizona Univ., College of Engineering, Tucson, AZ. File 
Number T1I86006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

' For transport and handling of radioactive waste packages in 
an underground repository safety assessments are being performed 
to keep any unacceptable radiation hazards from the operational 
staff and the population in the site neighborhood. Therefore experi- 
ments were carried out to determine source terms for activity re- 
lease from waste packages containing cemented wasie forms in case 
of heavy mechanical and thermal impacts. Mechanical impact was 
applied by drop test with a maximum energy input of 3.10° Nm. A 
special cage construction around the target (reinforced concrete 
covered by a 80 mm steel plate) allows the collection of the air- 
borne fines with a particle size of < 10 jm by using micro filters in 
a defined geometry. In addition, in two experiments the particle 
fraction with an aerodynamic diameter between 1 pm and 20 ym 
was determined using a cascade impactor. Additional laboratory ex- 
periments were performed to determine comparative values for dif- 
ferent waste forms. In case of thermal impact, the temperature pro- 
files in the waste forms were measured and the release of added in- 
dicators (Cs, Sr, Eu) was determined. Further laboratory experi- 
ments were performed with inactive samples to determine the tem- 
perature dependence of water release (Thermogravimetric-Analy- 
sis). 


49946 (CONF-850314—Vol.3, pp 331-334) Practical ap- 
of corrosion data to storage facility design. Cumis- 
key, J.; Walters, J. (Stone & Webster Engineering Corp., 
Boston, MA). 1985. Arizona Board of Regents, Arizona 
Univ., College of Engineering, Tucson, AZ. File Number 
186006918 
From ‘Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

T Qscsadiin: tian: Semmtndal tell tin Witte, Aiba Cie 
Cooled Reactor (AGR) Program were used by National Nuclear 
Corporation (NNC) to design a dry spent fuel storage vault with 
passive, environmentally controlled air cooling. This paper de- 
scribes the development of the corrosion data and their use in the 
storage facility design. Conventional weight gain techniques used to 
determine the effects of humidity on various corrosion mechanisms 
do not yield, in general, corrosion data adequate for conditions of 
interest in the AGR program. Specific tests were developed and 
carried out to satisfy the program needs. The tests indicated that 
freedom from corrosion occurs below a critical relative humidity at 
the metal surface. The results and conclusions of these tests provide 
a convincing argument for the suitability of carbon steel containers 
for the long-term storage of spent fuel and high-level waste. 


49947 (CONF-850314—Vol.3, 337-340) Defense 

High-Level Waste shipping cask Zimmer, A.; 

Madsen, M.M. (GA Technologies, Inc., San Diego, CA). 

1985. Arizona Board of ts, Arizona Univ., College of 
Tucson, AZ. File Number T186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 


"In the late 1970's, the Department of Energy initiated a pro- 


testing, certifying a prototype legal-weight 
SRS TE epee RR ea eee ae 


49948 (CONF-850314—Vol.3 3, Pe 343-344) Fabrication 
criteria for containers to transport radioactive 
materials. Fischer, L.E. (Lawrence Livermore National 
Lab., CA). 1985. Arizona Board of Regents, Arizona Univ., 
College | of of Engineering, Tucson, AZ. File Number 


From ‘Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 
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Criteria are identified for controlling the fabrication of metal 
components of shipping containers used for transporting radioactive 
materials. The criteria have been selected from the ASME Code 
and are based on the level of radioactive materials being transport- 
ed and the nuclear safety function of the container’s components. 
Criteria are identified for fabrication processes which are related to 
materials control, forming, heat treatment, examination and accept- 
ance testing. Implementation of criteria will ensure the structural 
integrity of shipping containers at levels consistent with the radio- 
active materials being transported. 


49949 (CONF-850314—Vol.3, pp 347-350) — spent 
fuel shipment: a case . Van Hoomissen, J.E.; Wallis, 
L.R.; Miles, R.R. (General "Electric Co., San Tone CA). 
1985. Arizona Board of Regents, Arizona ‘Univ., College of 
Engineering, Tucson, AZ. File Number T186006918. 

From Waste management '85; Tucson, AZ, USA (24 Mar 
1985). 

A Burlington Northern train with a cargo of three IF-300 
cask cars loaded with spent nuclear fuel arrived at the General 
Electric Morris facility in August of 1984. The shipment was the 
first intra-state use of the GE IF-300 cask system and was the larg- 
est free-world shipment of commercial spent fuel. This paper traces 
the hurdles and opposition road blocks that had to be overcome 
during the three year period prior to the shipment. 


49950 (CONF-850314—Vol.3, pp 353-358) Structural 
code from 


impact response resi the regu- 
latory nine-meter drop. Glass, R.E.; Friley, J.R.; Obata, H.; 
Nakae, T.; Itoh, M.; Rasmusson, P. (Sandia National Labs., 
- uerque, NM). 1985. Arizona Board of Regents, Arizo- 

niv., College of Engineering, AZ. File 
ener T1I86006918. Contract AC04-76DP00789. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

Sandia National Laboratories’ Transportation Technology 
Center has initiated a program in cooperation with Battelle Pacific 
Northwest Laboratories (PNL) to benchmark structural codes that 
are available to the nuclear materials transportation community. 
The program consists of the following five phases: (1) code inven- 
tory and review, (2) development of a cask-like set of problems, (3) 
multiple independent numerical analyses of the problems, (4) trans- 
fer of information, and (5) performance of experiments to obtain 
data for comparison with the numerical analyses. The benchmark 
problems were selected to be cask-like and to require simulation of 
the nine-meter drop conditions. Selected problems simulated end 
and side drop conditions with the more complex corner drop elimi- 
nated to reduce the computer costs associated with three-dimen- 
sional analysis. The results showed that the codes were in reasona- 
ble agreement in simulating gross cask behavior such as impact du- 


cated that the local stresses and strains in high gradient regions are 
sensitive indicators of code behavior. 


49951 ee 3, pp 361-364) Measurement 

of release fraction of contents for 

normal transport and accident 

Warrant, M.M.; Apple, M. (Sandia National Lab., Albu- 

Give College 1985. Arizona Board of Re gents, Arizona 
a of Engineering, Tucson, AZ F File Number 


ree ‘Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

A series of full-scale experiments were conducted to charac- 
terize the release of simulated waste from waste containers pack- 
aged in a Transuranic Package Transporter (TRUPACT) subjected 
to a series of drop, puncture, and thermal environments. The meas- 
urement techniques and procedures used in this study to character- 
ize and quantify the release of airborne and non-airborne waste ma- 
terial from the secondary containers to the TRUPACT-I cavity are 
described. 1 figure. 
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49952 eae to PP 231-236) Federal and 
state regulatory schemes affecting liability for high-level 
waste transportation incidents: opportunities for clarification 
and amendment. Friel, L.E.; Livingston-Behan, E.A. (Colo- 
rado Governor's Office, Denver). 1985. Arizona Board of 
Regents, Arizona Univ., College of Engineering, Tucson, 
AZ File Number 1186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

. The Price-Anderson Act of 1957 provides extensive public 
liability coverage in the event of a serious accident involving the 
transportation of nuclear materials to or from certain federally-li- 
censed, or federal contractor-operated facilities. While actual liabil- 
ity for a nuclear incident and the extent of damages are usually de- 
termined by state law, the Act establishes a comprehensive system 
for the payment of such damages. Despite the federally-mandated 
scheme for liability coverage several aspects of the Act's applica- 
tion to transportation to a permanent repository have not yet been 
settled and are open to various interpretations. Some areas of un- 
certainty apply not only to future waste transport to a repository, 
but also to current transportation activities, and include: coverage 
for emergency response and clean-up costs; coverage for precau- 
tionary evacuations; and the federal government’ 8 financial li 
The need to address liability issues is also increasingly recognized 
at the state level. The state laws which are used to determine liabil- 
ity and the extent of damages in the event of a transportation acci- 
dent vary widely among states and significantly affect the compen- 
sation that an injured person will receive under the provisions of 
the Price-Anderson Act. Areas of state law deserving special atten- 
tion include: standards for determining liability; statutes of limita- 
tions; standards for proof of causation; state sovereign immunity 
statutes; and recovery of unique emergency response costs. 


49953 (CONF-850314—Vol.3, pp 239-240) Transporta- 
tion of low-level radioactive waste in Texas: statutory frame- 

issues, and recommendations. Smith, R.d. (Texas Nu- 
clear Waste Programs Office, Austin). 1985. Arizona Board 
of Regents, Arizona Univ., College of Engineering, Tucson, 
AZ. File Number T1I86006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

, paper addresses three aspects of the issue of transporta- 
tion of low-level radioactive waste in Texas. Presented first is a de- 
scription of the statutory provisions and implementing 
which govern the transportation of low-level radioactive waste on 
Texas highways. The second portion of this paper reviews trans- 
portation issues which are currently under consideration or could 
potentially be raised for consideration in the relatively near future. 
The third portion of this paper presents some suggestions for 
coping with the current and potential transportation issues in Texas 
in the context of the current statutory and regulatory framework 
and from the perspective of a technologist faced with the task of 
suggesting policy which is consistent with current technology and 
also sensitive to sociopolitical concerns. 


49954 ae ee pp 243-244) Effects of 
changes in the certificates of compliance for radwaste ship- 
ping casks. Voit, R.E. (NUS Process Services Corp., Co- 
lumbia, SC). 1985. Arizona Board of Regents, Arizona 
Univ., —s of Engineering, Tucson, AZ. File Number 
1186006918 

From ‘Waste management '85; Tucson, AZ, USA (24 Mar 
1985). 

) In August 1984, the Nuclear Regulatory Commission (NRC) 
changed the certificates of compliance for at least 30 radioactive 
waste shipping casks. The change added new requirements for 
waste packages which contain materials that could generate inflam- 


mable gases, such as hydrogen, after they are sealed. This change 


resulted from experience at Three Mile Island with EPICOR II 
liners and from research performed by the Brookhaven National 
Laboratory. However, these new requirements are controversial for 
two reasons. First, as written, they apply to wastes which histori- 
cally have not demonstrated a gas generation problem during the 
relatively short period between packaging and shipping; second, the 
new requirements result in increased personnel exposure and in- 
creased disposal casts for the waste generator. After 1985, when 
more an more waste is placed in long term storage on site, the gas 
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generation problem will become significant, and the personnel ex- 
posure required for container venting will be increased further. 


49955 (CONF-850314—Vol.3, pp 247-252) Evaluation of 
current regulations and real accident conditions. Fischer, 
L.E.; Kimura, C.Y.; Witte, M.C. (Lawrence Livermore Na- 
tional Lab., CA). 1985. Arizona Board of Regents, Arizona 
Univ., Coliege of Engineering, Tucson, AZ. File Number 
T186006918 

From ‘Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

, In order to improve estimates of the effectiveness of current 
regulatory standards, a program was initiated by the US Nuclear 
Regulatory Commission (NRC) to have the Lawrence Livermore 
National Laboratory (LLNL) evaluation performed for the hypo- 
thetical 30 foot drop onto an unyielding surface and real world 
impact conditions performed for other pertinent accident conditions 
for truck and train transport will be documented at the conclusion 
of the program. 


49956 (CONF-850314—Vol.3, pp 253-254) Preliminary 
cost and risk analysis for transporting spent fuel and high- 
level waste to candidate repository sites. Neuhauser, K.S.; 
Cashwell, J.W.; Reardon, P.C.; McNair, G.W. 1985. Arizo- 
na Board of Regents, Arizona Univ., College of Engineer- 
ing, Tucson, AZ. File Number TI86006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

: The costs and risks of transporting spent fuel and other nu- 
clear wastes to nine potential candidate repository sites were ana- 
lyzed. The results are compared with previous analysis in which as- 
sumptions about fuel age and the packaging capacity and transport 
index (TI) were different. The effects of these changes on the costs 
and the nonradiological and radiological impacts on nuclear-waste 
transport are discussed. 


49957 (CONF-850314—Vol.3, pp 281- nS es 
spent fuel from Chalk River - program from 
Danese, F.L. (Nuclear Assurance Corp.). 1985. 4 hehae 
Board of Regents, Arizona Univ., College of Engineering, 
Tucson, AZ. File Number T186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

’ Through agreements that have their basis in the non-prolif- 
eration treaties of the 1960s, spent fuel from materials test reactors 
operated by Atomic Energy of Canada Limited (AECL) is accept- 
ed for reprocessing at the US Department of Energy facility at Sa- 
vannah River. Nuclear Assurance Corporation provides the ship- 
ping cask for the fuel and, as agent for AECL, makes arrangements 
for the shipments of the US. The shipments are made in accordance 
with 10 CFR 73 in a cask licensed under 10 CFR 71. Annual ship- 
ping programs, since 1980, have met with local, impeding regula- 
tions that have resulted in cancelled programs. These coal regula- 
tory schemes spawned a series of inconsistency ruling applications 
to the without exception, that local regulations that impede, encum- 
ber or prevent shipping are inconsistent with federal regulations 
and are preempted. These findings are expected to reduce the costs 
of the Chalk River shipping program and to make future programs 
less susceptible to local interruption. The rulings also have broad 
applicability to other US spent fuel shipping programs. 


49958 (CONF-860417—Vol.1, pp S.1-S.19) Dry storage 
demonstrations of Castor I and TN-1300 casks. Spilker, H 
Fleisch, J. (Deutsche Gesellschaft fuer Wiederaufarbeitung 
von Kernbrennstoffen mbH, Hannover, West Germany). 
1986. NTIS, PC A19/MF A0O1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

For several years now the dry storage of fuel elements has 
been used world-wide on a technical scale. In order to increase 
German know-how on dry interim storage of LWR fuel elements 
(FE’s) in transport- and storage-casks a handling and measuring 
program, using 3 small Castor I series casks and a large TN-1300 
cask, was performed by DWK in cooperation with the German nu- 
clear power station operators. The program concluded with these 
results. In-pool loading and unloading of transport- and storage- 
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casks have been successfully demonstrated. Cask design parameters 
have been verified in practice. Radiation levels to operators are ex- 
tremely low. No rods have failed due to dry storage even for a 
wide temperature range. 


49959 (CONF-860417—Vol.1, pp S.20-S.42) Castor-V/ 
21 PWR spent fuel storage cask performance test. Creer, 
J.M.; Schoonen, D.H. (Pacific Northwest Lab., Richland, 
WA). 1986. NTIS, PC A19/MF AOl. File Number 
DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Performance testing of a CASTOR-V/21 PWR spent fuel 
storage cask manufactured by Gesellschaft fur Nuklear Service 
(GNS) was performed as part of a cooperative program between 
Virginia Power and the US Department of Energy. The perform- 
ance test consisted of obtaining cask handling experience and heat 
transfer, shielding, and limited fuel integrity data. Five heat transfer 
test runs were performed with 21 Surry reactor spent fuel assem- 
blies generating approximately 28 kW. Test runs were performed 
vacuum, nitrogen, and helium backfill environments with the cask 
in both vertical and horizontal orientations. Cask exterior surface 
gamma and neutron dose rates were measured with the cask fully 
loaded. Gas samples were obtained at the beginning and end of 
each run with nitrogen or helium environments to verify fuel integ- 
rity. The heat transfer performance of the CASTOR-V/21 cask 
was exceptionally gocd. Peak clad temperatures with helium and 
nitrogen environments with the cask in a vertical orientation and 
with helium with the cask in a horizontal orientation were less than 
380°C. Vertical vacuum and horizontal nitrogen test runs resulted 
in peak clad temperatures over 380°, but the temperatures were not 
excessively high (<425 °C). The shielding performance of the cask 
met the design goal of less than 200 mrem/hr. Cask surface dose 
rates of <75 mrem/hr can easily be established with minor gamma 
shielding design refinements if desired. Gas samples obtained during 
testing indicated no leaking fuel rods were present in the cask. It 
was concluded that the cask performed satisfactorily from heat 
transfer and shielding perspectives. 


49960 (CONF-860417—Vol.1, pp S.43-S.44) Post-test 
fuel basket evaluations of the C 'OR-V/21 cask. Ander- 
son, R.T.; Kingsley, K.R. (General Nuclear Services, Inc., 
Avon, CT). 1986. NTIS, PC A19/MF AO1. File Number 
DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Following an extensive testing program of the CASTOR-V/ 
21 cask at INEL, eight symmetrically positioned indications were 
observed on the fuel basket. Since the presence of fuel in the cask 
permitted only remote visual inspection, it could not be conclusive- 
ly determined if the indications represented material failure. The 
cask was not functionally limited since vertical movement of vari- 
ous fuel assemblies was possible and the structure remained intact. 
The basket is a redundant structure and criticality safety is main- 
tained by fluxtrap boxes which were not in affected regions of the 
basket. The indications were observed at plate joints, which are 
stitch-welded for basket-manufacturing purposes. An extensive anal- 
ysis was made of the basket design, manufacture, and test sequence 
to determine the possible cause and nature of the indications. This 
test cask had been tested under stringent thermal operating condi- 
tions. The cask was held at a power level 45% over rated condi- 
tions (28.5 kW vs. 21 kW). Also, the cask was held for two days 
with a vacuum in the cavity rather than helium (a conductive, inert 
gas), which is used during fuel storage. An evaluation was per- 
formed which included the following considerations: history under 
similar conditions, unique aspects of the test, basket construction 
techniques, fatigue, metallurgy and welding, and thermal stress. 
The consensus of several experts was that high thermal stress due 
to constrained thermal expansion of the fuel basket components 
caused the indications. This situation was remedied for future bas- 
kets by ensuring that certain manufacturing tolerance be measured 
and controlled. These limiting dimensions were established to 
permit sufficient space for thermal expansion. An extensive stress 
analysis was performed to define the dimensional requirements and 
demonstrate that the resulting basket stresses are acceptably low. 
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49961 (CONF-860417—Vol.1, pp S.45-S.60) REA-2023 
BWR cask performance test. McKinnon, M.A.; Tanner, J.E.; 
Guenther, R.J.; Creer, J.M.; Doman, J.W.; King, C.E. (Pa- 
cific Northwest Lab., Richland, WA). 1986. NTIS, PC 
A19/MF AOl1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

A performance test of a REA 2023 spent fuel storage cask 
sponsored by the Department of Energy was conducted at GE 
Morris Operation during the winter of 1984/85. The cask was con- 
figured for BWR spent fuel storage. The performance test matrix 
included 14 runs consisting of two loadings, two cask orientations, 
and three fill conditions. The first five test runs were conducted 
with a partially loaded cask so that temperatures and radiation dose 
rates could be better approximated for the fully loaded cask. The 
next six test runs were conducted with a fully loaded cask. The 
final three test runs included insulation of the neutron shield to 
raise the surface temperature of the cask to more nearly reflect 
what it would have been in the summer. The maximum recorded 
temperature in the cask was 241°C for an evacuated fully loaded 
insulated cask. Its surface temperature was 95°C. The maximum 
surface dose rate on the cask was about 200 mrem/hr at an anoma- 
ly on the bottom of cask. Elsewhere the dose rate on the top and 
bottom of the cask did not exceed about 100 mr/hr. The average 
dose rate of the side of the cask was about 20 mr/hr with spike 
reaching 40 mr/hr in areas near the top and bottom of the cask. 
Prior to conducting the performance tests, dry runs were conduct- 
ed of the cask handling procedures and the Cooper spent fuel as- 
semblies were characterized by calorimetry and radiation scans. 
Each fuel assembly was inspected to assure that no failed fuel was 
put into the cask. Sipping results (pre- and post-test), gas sampling, 
and visual inspection of the fuel did not identify any degradation of 
the fuel during the performance tests. 


49962 (CONF-860417—Vol.1, pp S.61-S.76) Transport/ 
storage of NFS spent fuel in TN-BRP and TN-REG casks. 
Williams, F.J. Jr.; Goldmann, K. (Transnuclear, Inc., White 
Plains, NY). 1986. NTIS, PC A1l9/MF A0O1. File Number 
DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Two similar, but separate, cask designs have been developed 
for the transport and extended storage of 85 BRP and 40 REG 
spent fuel assemblies. The casks were designed, fabricated and 
tested within an extremely tight 20 month time frame. Both units 
were delivered 2 weeks ahead of schedule. ORNL’s review of the 
SAR’s led to a recommendations to DOE to license the casks for 
transport of the fuel from West Valley, N.Y. to DOE’s TAN facili- 
ty at INEL. At the requires of DOE, TN submitted an application 
for Certificates of Compliance for the casks to the NRC in Septem- 
ber and October, 1985. The applications are still under review. 


49963 (CONF-860417—Vol.1, PP S.77-S.96) HYDRA 


and COBRA-SFS temperature for CASTOR-1C, 
REA-2023, CASTOR-V/21, and TN-24P casks. Wheeler, 
C.L.; McCann, R.A.; Lombardo, N.J.; Rector, D.R.; Mich- 
ener, T.E. (Pacific Northwest Lab., Richland, WA). 1986. 
NTIS, PC A19/MF A01. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

The models and procedures used by HYDRA and COBRA- 
SFS have been evaluated by making prelook or pretest calculations 
against four different cask/basket designs for three different fill 
media in both vertical and horizontal orientations. These calcula- 
tions were made without prior knowledge of the as-built cask ther- 
mal performance, so that there was very little experimental infor- 
mation on thermal resistance between the cask components. Despite 
this lack of experimentally derived input, both codes have demon- 
strated excellent predictive performance. The overall mean differ- 
ences on predicted peak clad temperature for HYDRA after 24 
data comparisons was +10°C with a standard deviation of +/- 
10°C. The mean difference for COBRA-SFS for 25 comparisons is 
+3°C, with a standard deviation of +/-11°C. As more information 
on each cask’s characteristics is developed, this relatively small 
error should decrease even further. 
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49964 (CONF-860417—Vol.1, pp S.99-S.117) Dry stor- 
age systems using casks for long term storage in an AFR and 

. Einfeld, K.; Popp, F.W. (Deutsche Gesellschaft 
fuer Wiederaufarbei itung von Kernbrennstoffen mbH 
(DWK), Hannover, West Germany). 1986. NTIS, PC A19/ 
MF AO1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

In conclusion it can be stated that two basic routes with re- 
spect to spent fuel storage casks are feasible. One is the Multiple 
Transport Cask, which with certain modifications can be upgraded 
to meet the criteria for intermediate storage. Its status is character- 
ized by the licensing of several types of Castor Casks for an inter- 
mediate storage period of 30 years in the AFR Storage Facility of 
DWK at Gorleben in the FRG. The other one is the Final Disposal 
(Repository) Cask, which can be made suitable for long term stor- 
age before a final decision with respect to a repository application 
is taken. The li procedure for a Pilot Conditioning Facility 
with the Pollux Cask System as reference case will be initiated by 
DWK in the near future. Under the assumption that in addition to 
the present Multiple Transport/Storage Casks a license for a Final 
disposal Cask with respect to long term storage is available, the rel- 
ative merits of different cask storage systems would have to be 
evaluated. 


49965 (CONF-860417—Vol.1, pp S.118-S.135) Safety- 
related aspects of interim dry spent fuel storage in the scope 
of atomic licensing procedures. Mueller, A. (Technischer Ue- 
berwachungs-Verein (TUeV) Hannover, West Germany). 
1986. NTIS. | PC A19/MF AOl1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel comes Seattle, WA, USA (8 Apr 1986). 

Within the scope of licensing procedures for dry spent fuel 
storage facilities in the F.R.G., safety analyses were performed. 
Based on the knowledge gained from these analyses, the general 
safety requirements on dry spent fuel storage as well as some proofs 
to meet these requirements will be reported. It can be summarized 
that the dry storage concept discussed in this paper is qualified for 
the safe storage of spent fuel. 


49966 (CONF-860417—Vol.1, pp S.136-S.155) Canadian 
experience storing irradiated CANDU fuel in concrete canis- 
ters. Patterson, D.W.; Hoye, D.S. (Atomic Energy of 
Canada Ltd., Pinawa, Manitoba). 1986. NTIS, PC A19/MF 
A0O1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr oo. 

The Whiteshell Nuclear hh Establishment (WNRE) 
initiated dry storage of irradiated CANDU fuel in concrete canis- 
ters in 1975. Over the past decade, WNRE has placed 17 Mg of 
fuel into canister storage. In 1985, a WNRE canister design was li- 
censed by the Atomic Energy Control Board for the on-site storage 
of Gentilly-1 power reactor fuel. This paper describes various as- 
pects of this interim fuel storage method, including current and po- 
tential applications, safety analyses, and licensing issues. 


49967 (CONF-860417—Vol.1, PP S.156-S.174) Lessons 
learned during startup of a facility for storing spent LWBR 
fuel in dry wells at the Idaho Chemical Processing Plant. 

A.B.; Fielding, K.D.; Madsen, L.W.; Teuscher, 
D.R. (Westinghouse Idaho Nuclear Co., Inc., Idaho Falls). 
1986. NTIS, A19/MF AO1. File Number DE86014260. 

From 3. internztional symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Operation of the LWBR fuel storage dry wells at ICPP has 
proceeded safely and smoothly. Predicted high radiation fields and 
storage temperatures have not occurred. In both cases, the models 
used to estimate these conditions were created by many conserva- 
tive assumptions and values; therefore leading to very conservative 
estimates. At ICPP, future estimates will be influenced by actual 
data from existing dry wells. Although some safety requirements 
specified for the LWBR fuel are excessive, no changes will be 
made until integrated packaging and storage criteria are developed. 
However, the authors feel that such criteria can best be developed 
by examining the strengths and weaknesses of their existing dry 
storage facilities. 
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49968 (CONF-860417—Vol.1, p 
fuel storage activities at the ae 
M.L.; McKay, H.S.; Batalo, D.P. 


S.175-S.184) Spent 
‘ower Station. Smith, 
Power Co., 


(Virginia 
Richmond). 1986. NTIS, PC A19/MF AOI. File Number 


DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Virginia Power has developed a comprehensive program to 
provide interim storage of spent nuclear fuel being generated at its 
two nuclear power stations. This program responds to the require- 
ment of the Nuclear Waste Policy Act that utilities provide capac- 
ity to store their own spent fuel until the Federal Government 
begins accepting spent fuel in 1998. One major part of this program 
involves a Cooperative Agreement Program between Virginia 
Power, the Department of Energy, and the Electric Power Re- 
search Institute to demonstrate dry storage of spent fuel in metal 
storage casks. Testing of dry metal storage casks from two different 
vendors has been completed successfully at the Idaho National En- 
gineering Laboratory (INEL) with unconsolidated spent fuel, and a 
storage facility has been constructed at the Surry Power Station for 
a licensed demonstration of dry cask storage. A third test with un- 
consolidated spent fuel is planned at INEL in 1986, with testing in 
dry cask storage of consolidated spent fuel scheduled at INEL for 
1987. 


49969 (CONF-860417—Vol.1, pp S.185-S.203) Moni- 
tored retrievable storage (MRS) facility surge storage sys- 
tems. Woods, W.D.; Unterzuber, R. (Ralph M. Parsons Co., 
Pasadena, CA). 1986. NTIS, PC A19/MF AOl. File 
Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

The Monitored Retrievable Storage (MRS) Facility includes 
surge storage for canistered commercial spent fuels and associated 
wastes. This storage is provided by air-cooled vaults and passive- 
cooled concrete storage casks. This paper, which was sponsored by 
the U.S. Department of Energy, discusses the design and analysis 
for these storage systems. 


49970 (CONF-860417—Vol.1, pp S.204-S.214) rtm 
rulemaking. R 


in dry spent fuel storage licensing and 

J.P.; Sturz, F.C. (Nuclear Regulatory Commission, Wake 
m, DC). 1986. NTIS, PC A19/MF A0l. File ? Number 
6014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Spent fuel storage outside of reactor pools, which is licensed 
by NRC under 10 CFR Part 72 is now dominated by developments 
in modular dry storage designs for both interim and long-term stor- 
age. In response to provisions of the Nuclear Waste Policy Act of 
1982, NRC is developing amendments to 10 CFR Part 72: 1) to ac- 
commodate licensing of monitored retrievable storage, should it be 
authorized by Congress; and 2) to develop a site independent or ge- 
neric rule for dry spent storage in metal casks. 


eet pees ahi a Padi S.215-S. -_ — 


storage performance in inert atmosphere. P M.; 

Bodelmann, Ie, R,; ae J. (Kraftwerk Union Aktiengesell- 

schaft, Erlangen, West Germany). 1986. NTIS, PC A19/ 
MF A01. File eae DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). - 

KWU and DWK performed a joint program on LWR spent 
fuel dry storage behavior covering all essential aspects, both for 
intact fuel as well as for fuel with operational defects. The work 
comprises theoretical work, laboratory experiments and perform- 
ance tests with complete spent FA. It results that after a suitable 
decay time in a pond (even less than 1 year) dry storage in inert 
atmosphere is safe and reliable. 
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49972 (CONF-860417—Vol.1, pp S.231-S.252) Examina- 
tion of intact and defected irradiated CANDU fuel bundles 
stored up to ~30 months in moist air at 150°C. Wasywich, 
K.M.; Chen, J.D.; Freire-Canosa, J.; Naqvi, S.J. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba). 1986. NTIS, 
PC ‘A19/MF A01. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Eight CANDU fuel bundles from Ontario Hydro’s Pickering 
and Bruce Nuclear Generating Stations are being stored at 150°C 
in a concrete canister at the Whiteshell Nuclear Research Establish- 
ment near Pinawa, Manitoba, Canada as part of a joint program on 
dry storage between Atomic Energy of Canada Limited and Ontar- 
io Hydro. The fuel bundles were irradiated at peak outer element 
linear power ratings from 22 kW/m to 53 kW/m and achieved 
outer element average burnups ranging from 181 MWh/kg U to 
262 MWh/kg U. The bundles were stored from 1.5 to 8.8 years in 
the water bays prior to canister storage. In 1984, the fuel bundles 
were retrieved from the canister for their first interim examination. 
The examination consisted of a visual inspection of the storage con- 
tainers and bundles, analysis of the water used to provide the moist 
environment, fuel element dimensioning, fission gas analysis, end- 
plate/end-cap torque tests, ring tensile tests on the fuel sheathing, 
hydrogen/deuterium analysis of the end plates and sheathing, hy- 
drogen/deuterium analysis of the end plates and sheathing, metal- 
lography of the sheath, bearing pad and end-cap regions, axial and 
radial gamma scanning of the fuel for cesium activity and total ac- 
tivity, and ceramography, scanning electron microscopy, X-ray 
photoelectron spectroscopy, X-ray diffraction, Fourier transform 
infrared spectroscopy, and O/U analyses of the fuel. No significant 
change was observed in the condition of any intact elements. The 
only detectable change observed in the defected elements consisted 
of grain-boundary oxidation of the UO: fuel. The extent of oxida- 
tion appeared to depend mainly on irradiation history. Preliminary 
X-ray photoelectron spectroscopy suggested surface oxidation of 
the UO, grains had proceeded to the UsOs stage. However, UsOs 
was undetectable by X-ray diffractometry, fourier transform infra- 
red spectroscopy and chemical analysis. 


49973 ly agp Spe a. S3 $.253-S.262) —> 
of spent fuel behavior in dry storage cask demonstrations in 
the West Germany. Fleisch, J.; Peehs, M. (Deuteche Gesell- 


schaft fuer Wiederaufarbeitung von Kernbrennstoffen mbH, 
West Germany). 1986. NTIS, PC A19/MF AOl. File 
Number DE86014260. 

From 3. international symposium/workshop on irradiated 


fool stones: Seattle, WA, USA (8 Apr 1986). 

PWR and BWR fuel elements have been conducted since 1979 and 
support the technical bases for dry storage of spent fuel. These tests 
have involved app. 3.000 fuel rods, with maximum cladding tem- 
peratures ranging from 250 to 430 °C. There is no evidence that 
any rods exposed to inert gases have failed during extended dry 
storage. Dry storage under cask conditions with maximum insertion 
temperatures in the range of 400 °C does not expect to cause a sig- 
nificant creep deformation above 1%, cladding oxidation and con- 
ditions that induce SCC or flaw propagation. 


49974 (CONF-860417—Vol.1, pp S.263-S.278) Behavior 
of spent LWR fuel in nitrogen and air. Gilbert, E.R.; Knox, 
C.A.; White, G.D. (Pacific Northwest Lab., Richland, 
WA). 1986. NTIS, PC A19/MF AOl. File Number 
DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage, Seattle, WA, USA (8 Apr 1986) 

In order to help establish the data base required to determine 
allowable and atmospheres for interim dry storage of 
Light Water Reactor (LWR) spent fuel, tests were conducted on 
four sources of LWR spent fuel in atmospheres of nitrogen and air. 
Tests with spent fuel in moist nitrogen at 275 and 380°C for times 
up to 2000 h with superimposed gamma field of up to 100,000 R/h 
resulted in only small weight gains. There were no changes in the 
physical appearance of the specimens. Introduction of air into the 

nitrogen atmosphere during tests at 380°C resulted in rapid powder 
Sotantge. Cate: puedes Eeinaods cake tatcmuadines Ue aitiee 
in air at 200°C and higher for times up to 5500 h. Weight gain in 
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air was independent of fuel burnup, but increased with microporo- 
sity. 


(CONF-860417—Vol.1, pp S.279-S.315) Predic- 
tions of dry storage behavior of zircaloy clad spent fuel rods 
using deformation and fracture map analyses. Tarn, J.C.L.; 
Madsen, N.H.; Chin, B.A. (Auburn Univ., AL). 1986. 
NTIS, PC A19/MF A01. File Number DE86014260. 

From 3. international symposium/ on irradiated 
fuel storage; Seattle, on USA (8 Apr 1986). 

Predictions of the maximum initial allowable temperature re- 
quired to a 40-year life in dry storage are made for Zircaloy clad 
spent fuel. Maximum initial dry storage temperatures of 420°C for 1 
year fuel cladding subjected to a constant stress of 70 MPa are pre- 
dicted. The technique utilized in this work is based on the deforma- 
tion and fracture map methodology. Maps are presented for tem- 
peratures between 50 and 850°C and stresses between 5 and 500 
MPa. These maps are combined with a life fraction rule to predict 
the time to rupture of Zircaloy clad spent Light Water Reactor 
(LWR) fuel subjected to various storage conditions. 


(CONF-860417—Vol.1, pp S.316-S.332) ——— 
mentally based spent fuel dry storage performance criteria. 
Peehs, M.; Kaspar, G.; Steinberg, E. (Kraftwerk Union Ak- 
i langen, co Censing) 1986. 

k posium/workshop on irradiated 
fuel storage; Seattle, WA, USA “eo. Apr 1986). 

Hoop strain, oxidative corrosion inert gas impurities, 
iodine stress corrosion cracking and single crack growth could 
effect fuel rod integrity during dry storage in inertisized atmos- 
phere. Experimentally based empirical models for these phenomena 
are settled and combined to the TRAB code. TRAB describes the 
fuel rod behavior more or less conservative as post test calculations 
from laboratory tests verified. ISPRA single rod and CASTOR Ic 
post test investigations and the performance predictions fit well to- 
gether. 


49977 (CONF-860417—Vol.1, pp S.333-S.346) Duke 
Power perspective of rod consolidation. Rasmussen, R.W. 
(Duke Power Co., Charlotte, NC). 1986. NTIS, PC A19/ 
MF AO1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel a ~ Seattle, WA, USA (8 Apr 1986). 

Following the 1982 of rod consolidation at 
the Oconee Nuclear Station, Duke has continued to evaluate the 
technology as a possible alternative to future spent fuel manage- 
ment decisions. While the economics of the option are attractive 
there continue to be some uncertainties in the hardware storage and 
disposal area. 


49978 a 860417—Vol.1, PP S.347-S.367) Packag- 
ing techniques for different types of spent fuel with respect to 
en ee ee ae Einfeld, K. 
(NUKEM GmbH, West Germany). 1986. NTIS, PC A19/ 
MF AO1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA "eA 1986). 

The present status of the pac’ techniques for different 
types of spent fuel with respect to long term storage and final dis- 
posal is described. It is shown that the present available technology 
especially in dry handling of spent fuel is a solid basis for introduc- 
ing these techniques for the packaging of spent fuel. 


49979 (CONF-860417—Vol.1, S.368-S.376) Rod con- 
solidation of Ginna fuel. Woodhall, C.B.; Johnson, C.R. (Nu- 
clear Assurance Corp., Norcross, GA). 1986. NTIS, PC 
A19/MF A0O1. File Number DE86014260. 
From 3. international symposium/workshop on irradiated 
storage; Seattle, WA, USA (8 Apr 1986). 

NAC, RGE and ESEERCO have undertaken a demonstra- 
tion program to consolidate spent fuel from the RE Ginna PWR 
reactor in storage at West Valley. The demonstration project in- 
cluded preparation, review and approval of a detailed Safety 
Review Report; design and fabrication of underwater rod consoli- 
dation equipment; preparation of extensive operation and account- 
ability procedures and test, installation, operation and removal of 
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the rod consolidation equipment. Six fuel assemblies were consoli- 
dated, four into normal canisters and two into an instrumented can- 
ister. Fuel rod temperatures were acquired for horizontal and verti- 
cal storage in water, helium and nitrogen. All major equipment per- 
formed well. Considerable difficulties were experienced with some 

equipment; all were overcome. Achieved consolidation 
factors exhibited a significant learning curve, rising to 90% theoret- 
ical canister capacity. Many previously unanswered questions were 
resolved and the demonstration project forms a solid base for future 


49980 (CONF-860417—Vol.1, pp S.376-S.377) North- 
east Utilities/EPRI spent fuel consolidation program. Ku- 
pinski, M.; Betancourt, G.; Bireley, R. (Northeast Utilities 
Service Co., Hartford, CT). 1986. NTIS, PC A19/MF AOl. 
File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

The paper corresponding to this title was unavailable upon 
publication of the proceedings. However, the questions and answers 
which followed the presentation of the paper are reproduced here. 
Issues discussed included canister loading, compliance with regula- 
tions, pool capacity and costs for production scale operations. 


(CONF-860417—Vol.1, pp S.378-S.397) Cask 
consolidated spent fuel thermal using the COBRA- 
SFS code. Rector, D.R.; Cuta, J.M.; Creer, J.M. (Pacific 
Northwest Lab., Richland, WA). 1986. NTIS, PC A19/MF 
A01. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel enmae Se Seoatie, WA, USA (8 Apr 1986). 

IRA-SFS computer code was used to perform ther- 
jammed cae of consolidated spent fuel stored in casks. 
The ability of the COBRA-SFS code to model consolidated fuel 
was evaluated by comparing predictions with experimental data ob- 
tained from electrically heated rod bundles by Ridihalgh, Eggers, 
and Associates and Eggers Ridihalgh Partners, Inc. under sponsor- 
ship of the Electric Power Research Institute. The calculations 
agreed with the measured temperatures well within the bounds of 
experimental error. Based on the valuation results, best-estimate 
temperature predictions were performed for consolidated fuel in 
several cask designs. Results are presented for the REA 2023 BWR 
cask, the CASTOR-1C BWR cask, and the Concrete Sealed Stor- 
age Cask designed for Monitored Retrievable Storage (MRS). The 
cask simulation results indicate that consolidation of spent fuel re- 
sults in a reduction of convection and radiation heat transfers from 
the fuel rods while enhancing conduction heat transfer from the 
rods. For this reason, the selection of an appropriate storage media 
is important. In the REA 2023 and CASTOR-IC casks, consolidat- 
ed fuel stored in helium produces roughly the same peak clad tem- 
peratures as unconsolidated fuel generating the same total power. 
However, consolidated fuel stored in nitrogen produces a signifi- 
cantly higher temperatures (up to 100°C higher) than unconsolidat- 
ed spent fuel. 


49982 (CONF-860417—Vol.2, pp P.1-P.6) Development 
of the universal fuel rod consolidation machine tool. Wachter, 
W.J. (Tool & Die, Glenshaw, PA). 1986. NTIS, PC A23/ 
MF A0O1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

The axial motion of spent tod sods to provide a transforma- 
tion from an open square lattice array to a tight triangular pitch 
array was the defined task of the Universal Fuel Rod Consolidation 
Machine Tool. With the above solid state motion of long thin cylin- 
ders defined as the task, added requirements were imposed by the 
nature of the thin cylinders being handled. The structure being han- 
died is a thin walled cylinder of zircaloy imbrittled by irradiation 
exposure and possible hydriding. Any impact shock loads will lead 
to the possible brittle failure of the fuel cladding and must be avoid- 
ed at all cost. The physical condition of the fuel rod cladding dic- 
tated the mode of motion in the machine tool. This motion was a 
closed path controlled motion completely free of impact loads. Pro- 
gressive development of the machine are presented in the form of 
actual components used in the R & D phase of the tool develop- 
ment. In addition, graphs and tables of the various loads/stresses 
calculated and measured are presented. 
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49983 (CONF-860417—Vol.2, pp P.7-P.15) Failed fuel 
rod ultrasonic detection system on Brown Boveri. Snyder, 
B.J. (BBC Brown Boveri Nuclear Services, Inc., Columbia, 
MD). 1986. NTIS, PC A23/MF AOl. File Number 
DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Detection of failures in a fuel assembly has been accom- 
plished by a number of techniques, including sampling the reactor 
coolant system during operations, sipping each assembly after dis- 
charge, eddy current testing of removed fuel rods, and ultrasonic 
inspection. An advanced ultrasonic system developed by Brown 
Boveri with the assistance of Krautkramer has been utilized to iden- 
tify individual failed fuel rods. High reliability has been demonstrat- 
ed in the rapid inspection of assemblies in the US and overseas uti- 
lizing the Brown Boveri system. Analyses have been done to dem- 
onstrate the benefits of fuel inspections for a number of applica- 
tions. 


(CONF-860417—Vol.2, pp P.16-P.26) Addition of 
dasha dry vault storage facilities to operating nuclear 
plants. Cundill, B.R.; Wheeler, D.J.; Barrett, R.O. (GEC 
Energy Systems Ltd., Whetstone, England). 1986. NTIS, 
PC A23/MF A0O1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Natural thermosyphon, air-cooled dry vault storage offers a 
passive economical, operator-friendly, minimum footprint method 
of extending irradiated fuel storage facilities at a fully operational 
nuclear power installation. The concept permits the location and in- 
tegrity of each fuel assembly to be clearly and continuously moni- 
tored. Proven, safe and reliable irradiated fuel handling techniques 
permit easy, routine reception of fuel assemblies into store, and 
transfer as or when desired to an off-site repository or reprocessing 
plant. Experience in the successful design and construction of air- 
cooled irradiated fuel storage vaults on a twin 590 MWe nuclear 
power plant is reviewed, together with the subsequent 14 vault 
years of operating experience. Factors involved in the adaptation of 
the above experience and development of the concept to suit US 
light water reactor fuel storage regulatory requirements are exam- 
ined. 


49985 (CONF-860417—Vol.2, pp P.27-P.36) Spent fuel 
consolidation by single rod transfer. Hallahan, D.J. (Proto- 
Power Corp., Groton, CT). 1986. NTIS, PC A23/MF AOoi. 
File Number ‘DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Proto-Power has developed a system that performs individ- 
ual fuel pin withdrawal, inspection and insertion functions for fuel 
bundle reconstitution and is capable of performing fuel bundle 
volume reduction to a factor of two (2) for fuel consolidation. 
Proto-Power has designed, built and operated the system to suc- 
cessfully reconstitute fuel bundles. The system is comprised of four 
(4) major elements: Fuel Pin Transfer Tool, Consolidation Station, 
Indexing System and Operators Station. The system is designed to 
minimize nuclear safety concerns and provide a consolidation pro- 
ductivity rate of one rod per minute. 


49986 (CONF-860417—Vol.2, pp P.37-P.49) Dry storage 
under constructi 


facility for irradiated fuels ion. Teulon, M. 
(Commissariat a l’'Energie Atomique, St. Paul-lez-Durance, 
France). 1986. NTIS, PC A23/MF. AOl. File Number 
DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

A dry storage facility for irradiated fuels is now under con- 
struction by the CEA, with the following specifications: 1) interim 
storage for periods not exceeding 50 years; 2) storage capacity: 150- 
200 metric tons of fuel; 3) reasonable investment costs and mini- 
mum operating cost; 4) guaranteed permanent double containment 
barrier between the fuel and the inactive zones. A comparative as- 
sessment of available solutions (cask, pool, vault and concrete canis- 
ter designs) indicated that the option consisting of metal wells 
inside a vault with a natural convection cooling system best com- 
plied with French safety criteria and cost requirements. It was de- 
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cided to build vault facility at the Cadarache Nuclear Research 
Center, where it will be operational at the end of the 1980s. This 
poster presentation covers the major specification data, the operat- 
ing principle, and a description of the vault. 


49987 (CONF-860417—Vol.2, pp P.50-P.59) Dry Ne 
of spent nuclear fuel. Baillif, L.; Anniel, M.; Bonnet, C 
(SGN, Saint-Quentin-en-Yvelines, France). 1986. NTIS, PC 
A23/MF AO1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Based on the dry unloading technology of the TO facility at 
La Hague and on the commercial experience in dry storage in sev- 
eral other SGN-designed facilities, SGN has developed a dry re- 
ceiving and storage concept tailored to LWR fuel assemblies. The 
main characteristics of the concept are: dry unloading; dyr storage 
in wells, cooled by natural convection, without filtration; modular 
storage design; retrievable storage to permit final disposal or re- 
processing. The concept enables compliance with safety criteria in- 
cluding: integrity tests of the containment barriers during storage; 
subcritical storage; exposure rate consistent with applicable stand- 
ards; non-oxidization of fuel cladding; conformity with transporta- 
tion standards applicable to shipping casks. 


49988 (CONF-860417—Vol.2, pp P.60-P.68) Destructive 
consolidation system. Watts, R.E. estinghouse Materials 
Co. of Ohio, Cincinnati). 1986. NTIS, PC A23/MF AOl. 
File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 oe 1986). 

A description of a simple volume reduction method for all 
types of PWR and BWR spent fuel is presented. The system was 
designed to mitigate three major concerns associated with the 
waste management system currently envisioned by the Office of Ci- 
vilian Radioactive Waste Management. The first concern is the 
complexity of the consolidation equipment. The second concern is 
maintaining the cladding at approximately 375°C after it is em- 
placed at the repository, and the last concern is the overall system 
cost to dispose of this waste. The design approach used for the De- 
structive Consolidation System (DCS) was to minimize the number 
of moving parts, to employ simple rugged mechanisms for all oper- 
ations and to consolidate spent fuel quickly. It is estimated that this 
system will only require major maintenance annually or semi-annu- 
ally. The process is called destructive consolidation because the 
fuel pin cladding is ruptured during the compression/consolidation 
cycle. It may appear that spent fuel would be safer if the cladding 
were left intact, but just the opposite may be true. Each fuel pin is 
pressurized with an inert gas when manufactured. During burnup, 
additional radioactive gasses are generated. If fuel is disposed of in 
this condition, each fuel pin represents a pressurized container 
which could supply the motive force to disperse radioactive parti- 
cles should a breach occur. The environmental protection provided 
by the .024 inch thick zirconium cladding can easily be replaced by 
an incremental increase of the disposal package wall thickness. 


49989 (CONF-860417—Vol.2, pp P.69) ICPP dry stor- 
age capabilities for spent fuel. Gertz, C.P.; Denney, R.D. 
4 gy, Idaho Falls, ID). 1986. NTIS, PC A23/ 
MF AO1. File Number DE86014260. 
From 3. international symposium/workshop on irradiated 
fuel —- Seattle, WA, USA (8 Apr 1986). 
addition to the dry storage demonstration project as- 
oad with the Office of Civilian Radioactive Waste Manage- 
ment, the INEL has also been using dry storage facilities at the 
Idaho Chemical Processing Plant (Ic (ICPP). These storage facilities 
for selected fuels consist of a remotely operated, forced-air cooled 
building (vault) and underground storage dry wells. The forced-air 
cooled building was built specifically for storage of 1 1/2 cores of 
TGR (Fort St. Vrain) fuel, but has and is still being used for stor- 
age of graphite-based ROVER fuel until all the HTGR fuel is re- 
ceived. The underground storage wells are currently storing Peach- 
bottom fuel, the Fermi I blanket fuel, the LWBR (Shippingport) 
fuel and the LOFT fuel. Future projects for underground vault 
storage of the PBF fuel, the PWR Core 2 (Shippingport) fuel, and 
the unprocessable fuel currently stored underwater are scheduled 
for the next 3 years. To date, 147 dry wells are constructed and 138 
dry wells are scheduled for construction. The underground wells 
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consist of carbon steel concreted in place and have system concrete 
shield plugs. Instrumentation and a protected cathodic protection 
system are provided. Fuel is received in stainless steel canisters 
which are designed for minimal leakage (<10~5 cc/sec of helium). 
Specific criteria concerning water-free contents and fuel integrity 
are met by the fuel shipper(s). 


49990 (CONF-860417—Vol.2, pp P.70-P.81) Wind ef- 
fects on a natural convection cooled dry fuel store. Fackrell, 
J.E.; Brown, G.A.; Bradley, N. (Central Electricity Gener- 
ating Board, ). 1986. NTIS, PC A23/MF A01. File 
Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

A large modular natural convection cooled Dry Fuel Store 
has been designed for the CEGB. The effect of prevailing winds on 
the performance of the cooling system was recognized as of great 
importance and prompted a comprehensive testing and develop- 
ment program. Four aspects were investigated: wind loading on the 
structure, dispersion of plumes from the stacks, wind induced pres- 
sure differences acting on the internal circuit and local inflow ef- 
fects on the stacks. A low speed wind tunnel was used to test 1/300 
scale models of the entire building complex and a 1/30 scale model 
of the stack and roof sections. Theory was developed and validated 
to predict the variations in cooling system performance for various 
wind speeds and directions. The work resulted in significant design 
changes to the stacks, air inlets and building shape to minimize ex- 
ternal effects. The importance of undertaking adequate and repre- 
sentative wind tunnel development testing to achieve a quantitative 
understanding is stressed. 


49991 (CONF-860417—Vol.2, pp P.81-P.90) Concrete 
casks for transportation and disposal of irradiated 


storage, 
fuel. Freire-Canosa, J.; Sato, J.A. (Ontario Hydro, Toronto). 
1986. NTIS, PC A23/MF A0Ol1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Ontario Hydro is assessing the feasibility of using concrete 
integrated casks (CIC) for storage, transportation and disposal of ir- 
radiated fuel. Following an analysis of the economic benefits of uti- 
lizing one cask for all phases of irradiated fuel management (IFM), 
a research and development program was initiated. This program 
included the engineering development of a prototype cask design 
and the development of high strength, high density and highly du- 
rable concretes. Once an optimum concrete mix was chosen, two 
half scale models of the prototype cask design were constructed. 
One cask was subjected to a thermal testing program to evaluate its 
heat dissipation characteristics and resistance to thermal shock load- 
ing and freeze-thaw cycles. The second cask was tested for its 
structural performance in meeting IAEA regulations for the trans- 
portation of type B packages. The cask was subjected to drop tests 
from heights of 9 m (29.5 ft) and 1 m (3.2 ft) followed by an expo- 
sure to a 1000°C (1832°F) fire for a duration of 10.5 minutes. The 
overall conclusion of the concrete development and prototype test- 
ing programs is that the proposed CIC system is a viable alternative 
for irradiated fuel management. 


49992 (CONF-860417—Vol.2, pp P.91-P.93) Dry storage 
technology from Transnuclear. Pennington, C.W., Teer, B.R. 
(Transnuclear, Inc., White -Plains, NY). 1986. NTIS, PC 
A23/MF AO01. File ‘Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Transnuclear’s dry storage technology is presented from the 
perspectives of its past, present and future. Predecessor dry trans- 
port designs from the TN-8, TN-9 and TN-12 series show the dem- 
onstrated and operationally proven bases of current dry storage 
cask designs such as the TN-BRP and TN-REG. These current de- 
signs are reviewed in the context of their present application and 
utilization in development programs. Future expansion of the capa- 
bilities of current cask designs and examples of new developments 
in dry storage casks are also discussed. 





05 NUCLEAR FUELS 
0509 Transport And Storage 


49993 (CONF-860417—Vol.2, pp P.99-P.120) Design of 
a horizontal concrete module and a dry shielded canister for 
Massey, J.V.; sar 


storage system. 
J.M.; Shamszad, M.; Wang, S.S.; Maly, J.A. 
Inc., San Jose, CA). 1986. SATIS, PC A23/MF AO1. File 
Number DE86014260. 
From 3. international symposium/workshop on irradiated 
fuel — Seattle, WA, USA (8 Apr 1986). 

The NUTECH Horizontal Modular Storage (NUHOMS) 
system is designed to store irradiated nuclear fuel in a dry environ- 
ment at the reactor site. The system provides containment of the 
fuel by a stainless steel weld-sealed canister. Biological shielding 
and protection, of the canister against missile impact is provided by 
a reinforced concrete module. The fuel cladding is kept at a safe 
temperature by a natural air draft through the module. The system 
is completely passive and requires no instrumentation or mainte- 
nance. The basic components of this storage concept can be sized 
up or down to suit specific utility requirements of fuel size and 
type, fuel pool crane capacity and storage site space limitations. 
The NUHOMS system is currently being demonstrated and tested 
at the H. B. Robinson Nuclear Power Plant. 


49994 nee -860417—Vol.2, pp P.121-P.127) ROBA- 
TEL RS 24 packaging. Robatel, M.; Bochard, C. (Robatel 
SLPI, Genas, France). 1986. NTIS, PC A23/MF A01. File 
Number DE86014260. 

From 3. international enn on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

The ROBATEL RS 24 packaging for light-water reactor 
fuel assemblies is discussed. The cask uses a strength frame of 
carbon steel sheets, lead gamma ray shielding, neutron shielding of 
aluminous concrete, a thermal protection system for the gamma 
shielding, and a natural convection thermal transfer system. 


49995 (CONF-860417—Vol.2, pp P.128-P.134) Dry stor- 
age cask - DIORIT - Swiss experience. Ospina, C. (Swiss 
Federal Institute for Reactor Research, Wuerenlingen). 
1986. NTIS, PC A23/MF A0O1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel mes Seattle, WA, USA (8 Apr 1986). 

A new approach that uses wet-dry-dry loading technology 
has been successfully demonstrated, including remote viewing and 
loading control. The experience gained allowed for comprehensive 
po ee licensing, including transport and storage permissions. 

A measurements campaign of more than two years has been made 
on the loaded cask, confirming: heat transfer, shielding, leaktight- 
ness and fuel behavior; in May 1985 the cask was transported from 
the reactor DIORIT to a new Away From Reactor-AFR-storage 
facility in the authors premises, which by the way is the first of its 
kind in licensed. In spite of the rather complex situation 
with the DIORIT spent fuel and the extreme limitations in the re- 
actor handling and loading facilities, the complete project was 
achieved in only 22 months; accounting for two years of monitor- 
ing and measurements, the whole project took only 3.8 years. This 
shows the high degree of maturity achieved in spent fuel dry stor- 
age in transport cask, and reflects the high degree of technology 
innovation that has been demonstrated and which can be trans- 
ferred as required. 


(CONF- a 2, pp P.135-P.136) or 
aie of MOX spent fuels. Kaneko, H.; Tanaka, Y 
Tanuma, H. (Power Reactor and Nuclear Fuel Devel 
ment Corp., Minato-Ku, Japan). 1986. NTIS, PC Denier. 
A01. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Experience in in cask storage of mixed oxide spent fuels in 
Japan is presented. The authors discuss and compare wet storage 
and dry storage, concluding that a trench type cask storage facility 
is considered one of the most promising methods in Japan. 


49997 ee pp P.137-P.146) LWR 
rod behavior 


ditions, Olsen, C.S. (Idaho National Engin Lab., 
Idaho Falls). 1986. NTIS, PC A23/MF AOl1. File umber 
DE86014260. 
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From 3. international symposium/workshop on irradiated 
fuel mes: Seattle, WA, USA (8 Apr 1986). 
A testing program was conducted to investigate the long- 
term stability commercial PWR and BWR spent fuel rods under a 
variety of possible dry storage conditions. The objective of this 
project was to provide the NRC with an experimental basis to 
evaluate the results of short-term, high-temperature tests and to es- 
tablish a licensing position for long-term, low-temperature 
(<250°C) spent fuel rod storage. A total of nine fuel rods (five 
BWR and four PWR design) have been nondestructively examined 
after interim heating to determine seven of these fuel rods have 
been destructively examined to determine the degradation of the 
fuel rods during the long-term low-temperature dry fuel storage. 
The results of the nondestructive examinations of all nine fuel rods 
and the destructive examination of one fuel rod have been reported 
previously. This report presents detailed results of the destructive 
examinations of six of the remaining fuel rods with a brief descrip- 
tion of the examinations of all the test fuel rods as they pertain to 
the fuel rod behavior during dry spent fuel storage conditions. The 
results from this program show that U2Os, with its significant 
volume expansion, can still form at temperatures below 250°C and 
result in fuel rod rupture. 


49998 (CONF-860417—Vol.2, pp P.147-P.158) Compari- 
son of the oxidation behavior of BNL, CRNL, and PNL UO, 
pellets. White, G.D.; Gilbert, E.R. (Pacific Northwest Lab., 
Richland, WA). 1986. NTIS, PC A23/MF AOl. File 
Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

To develop a better understanding of mechanisms for oxida- 
tion and to help establish temperature limits and criteria for dry 
storage of spent fuel, UO: pellets from the Berkeley Nuclear Labo- 
ratory (BNL), the Chalk River Nuclear Laboratories (CRNL), and 
the Pacific Northwest Laboratory (PNL), were tested in common 
ovens at 220 and 200°C. These tests were needed to correlate oxi- 
dation behavior with pellet character. The weight gain behavior 
was correlated with differences in grain size of the pellets. The time 
for UsO, powder formation was longest for the high density, large 
grained BNL pellets. 


49999 (CONF-860417—Vol.2, pp P.158-P.166) Spent 
fuel oxidation testing under simulated dry storage conditions. 
Knox, C.A.; Campbell, T.K.; Gilbert, E.R. (Pacific North- 
west Lab., Richland, WA). 1986. NTIS, PC A23/MF AO1. 
File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

In December 1985, five controlled atmosphere oxidation 
tests were concluded. These tests used 5 or 6 samples per oven (HB 
Robinson, Point Beach, Shippingport an nonirradiated pellets only) 
and were conducted in a 500 to 1000 R/h gamma field. The tem- 
peratures used were 135°C, 150°C 165°C, 180°C, and 200°C. Ana- 
lytical samples have been taken. The data is being analyzed. The 
high gamma field tests have been subjected to interim examinations. 
Significant weight gains have been observed but there has been no 
evidence of phase change. These test results will be compared to 
previous results to identify those variables that effect spent fuel oxi- 
dation rates. This information will be used to develop the design 
criteria for licensing dry storage of spent fuel. 


50000 (CONF-860417—Vol.2, pp W.6-W.18) Air oxida- 
tion of UO, fuel: Chalk River studies. Hastings, I.J.; Novak, 
J. (Chalk River Nuclear Labs., a 1986. NTIS, PC 
A23/MF AO1. File Number DE86014: 

From 3. international acedlilies on irradiated 
fuel storage; Seattle, WA, USA (8 ry 1986). 

The air oxidation at 175-400°C of unirradiated and irradiated 
UO, fuel fragments was characterized by apparent activation ener- 
gies of 140 +/- 10 and 120 kJ/mol, respectively. There was a small 
enhancement in rate of apparent weight gain for irradiated com- 
pared with unirradiated fragments up to about 300°C; from 300- 
400°C there was no significant difference in oxidation rate. Air 
availability had a strong effect on rate of weight change above 
300°C. The oxide particle size range, 1-20 pm, did not differ signifi- 
cantly from 300-400°C. A_ deliberately-defected, irradiated, 
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CANDU UO, fuel element, three months out of reactor, was 
heated in air at 400°C. After 4 h, the maximum diametral increase 
was about 6%; releases of I-131 and Kr-85 were 10~ of inventory. 


50001 (CONF-860417—Vol.2, pp W.19-W.28) Fuel oxi- 
dation and release of aerosol from a | fuel storage 
container. Skyrme, G.; Wood, P.; Brown, G.A. (Berkely 
Nuclear Labs., CA). 1986. NTIS, PC A23/MF AOl1. File 
Number DE86014260. 

From 3. international woyeny - epee on irradiated 
fuel roms Be Seattle, WA, USA (8 Apr 1986). 

In those dry storage designs it use an inert gas as the pri- 
mary storage medium, the absence of oxidation means that no sig- 
nificant degradation of fuel or containment is expected. However 
some postulated fault conditions permit ingress of air and, if fuel 
with cladding defects is assumed, then the consequences of fuel oxi- 
dation must be assessed. The primary consequence of oxidation is 
production of alpha bearing fuel particulate, which presents an inhi- 
bition hazard when airborne. The release of fission products accom- 
panying oxidation of long-cooled fuel presents a lesser radiological 
hazard. Only a small proportion of oxidized fuel particulate will 
remain airborne, but mechanisms do exist to allow escape of some 
particulate through breaches in the containment. A systematic ap- 
proach is needed to predict the rate of particulate production from 
fuel. A calculation of the quantity of particulate that remains as an 
aerosol, together with consideration of the release mechanisms, en- 
ables an assessment of the possible radiological hazard. 


50002 (CONF-860417—Vol.2, pp W.29-W.39) Oxidation 
effects in breached spent fuel rods. Einziger, R.E.; Strain, 
R.V. (Westinghouse Hanford Co., Richland, WA). 1986. 
NTIS, PC A23/MF A01. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, = (8 (oe 1986). 

The Electric Power Ri Institute and the Tennessee 
Valley Authority sponsored a program to study the effect of breach 
size on the oxidation behavior of spent fuel rods and to try to cor- 
relate the behavior with the oxidation rates determined on bare fuel 
fragments. Among the more significant findings were: bare fuel 
spallation and cladding-cracking propagation in breached PWR rod 
segments with low burnups start earlier than in their counterparts 
with higher burnup. This implies that the fuel rod performance in 
dry storage is dependent on the axial position of the cladding 
breach. Both the size and shape of the defect appear to influence 
the time-to-cladding splitting. Above 280°C the availability of O. 
due to defect size dominates. Below 250°C the sharper defects 
propagate first because of the high stress intensity at the crack tip. 
The temperature at which inert cover gas monitoring can stop is 
<230°C for 27 GWd/MTU PWR fuel. The CDF calculations 
appear to be much more sensitive to the temperature profiles then 
the oxidation rates. 


50003 (CONF-860417—Vol.2, pp W.40-W.51) TEM ex- 
amination of oxidized LWR spent fuel. Thomas, LE; 
McCarthy, J.M.; Gilbert, E.R. (Hanford Engin De- 
velopment Lab., Richland, WA). 1986. NTIS, BC A2 /MF 
AO1. File Number DE86014260. 
From 3. international symposium/workshop on irradiated 
fuel cea f Seattle, WA, — e% - 1986), 
help understand the aaa of LWR spent 
athe stcsn 20 te ES sees als aleeatiaiian ane deamaeeae 
were examined by transmission electron microscopy (TEM). 
Recent development of specimen preparation techniques that mini- 
mize the amount of radioactive material needed in a TEM specimen 
made it possible to examine spent fuel in an unshielded microscope. 
The specimens are reinforced epoxy composites each containing a 
100 to 300 um particle of spent fuel, and are thinned by mechanical 
grinding and ion mi Grain boundaries in unoxidized 
spent fuel are coated with closely-spaced 2 to 10 nm diameter bub- 
bles of fission gas, and clearly provide short-circuit paths for 
Se oe Oxidation appears to 
start along grain boundaries and proceed into the grain interiors. 
Oxidized specimens are characterized by the presence of micro- 
cracks less than 1 nm in width that parallel the grain boundaries at 
distances of 10 to 20nm from them. The microcracks were absent in 
pre-test samples, and are believed to be caused by shear stresses 
that develop at the interfaces between UO, and coherent UO:-de- 
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rivative phases such as U,O» and U3QO;. No crystallographically dis- 
tinct oxides such as UsOs were observed. Fission product aggre- 
gates, in the form of 5 to 10 nm diameter gas bubbles and 2 to 70 
nm diameter second-phase particles, were concentrated at grain 
boundaries in both pre- and post-oxidation test specimens. The most 
common fission product particles were alloys of Mo, Tc, Ru, Pd 
and Rh. These fission product particles appeared to be unchanged 
oxidation testing and showed no relationship to microcrack forma- 
tion. 


50004 (CONF-860417—Vol.2, pp W.55-W. -, Evalus- 
tion of a PWR —— subjected tc to Johnson, 
A.B. Jr.; Gilbert, E.R. C. Northwest 
Lab., Richland, WA). 1986. NTIS, PC MF A0l. File 
Number DE86014260. Contract AC06-76RL01830;AC08- 
82NV 10250. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Most dry storage tests and demonstrations involving Zirca- 
loy-clad fuel have been conducted in inert cover gases. The avail- 
ability of irradiated PWR fuel and an instrumented dry storage test 
module (Fuel Temperature Test or FTT Facility) at the Engine 
Maintenance and Disassembly (EMAD) site in Nevada prompted a 
dry storage test in air. Not included in the prior publication are re- 
sults of the post-test fuel examination. To date, that examination has 
involved visual inspection, photography, and analysis of swipes 
taken from fuel assembly surfaces. This paper summarizes results of 
the examination and an overview of the test interpretation and sig- 
nificance. 


50005 (CONF-860417—Vol.2, pp W.63-W.92) Investiga- 
tion of Lr pay n fuel rods under dry storage condi- 
tions. Kohli, R. ep aspathi, V.; Gilbert, E.R. (Battelle Co- 
lumbus Labs., OH). 1986. NTIS, PC A23/MF AOl. File 
Number DE86014260. Contract AC06-76RL01830. 

From 3. international posium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

A series of experiments were performed in the hot cell to 
obtain information on the mechanism and rate of water migration/ 
release in failed and unfailed BWR fuel rods and an unfailed PWR 
fuel rod. The tests were conducted by heating the rods variously 
containing water in a 473/673/473K temperature gradient at a heat- 
ing rate simulating storage cask pump-down and dryout conditions. 


50006 (CONF-860417—Vol.2, pp W.98-W.102) Spent 
calculations using 


fuel decay heat ORIGEN-S. Hermann, 
O.W.; Parks, C.V.; Ryman, J.C. (Oak Ridge National Lab., 
TN). 1986. NTIS, PC A23/MF AOl. File Number 
DE86014260. Contract AC05-840R21400. 

From 3. international symposium/workshop on irradiated 
fuel storage; — WA, USA (8 Apr 1986). 

One of the primary objectives in developing ORIGEN-S 
was that the calculations be able to utilize multi-energy-group neu- 
tron flux and cross sections in any group structure. Utilization of 
the multigroup data is automated via the COUPLE code which 
was developed in conjunction with ORIGEN-S. COUPLE uses the 
multigroup data to update nuclide cross sections and calculate ap- 
propriate ORIGEN-S spectral parameters (THERM, RES, FAST) 
to be used for nuclides where multigroup cross sections are not 
provided. ORIGEN-S can be run stand-alone using available card 
image data libraries or with one or more time-dependent binary li- 
braries that are created with COUPLE. A principal benefit of using 
ORIGEN-S is that it provides radiation source strengths and spec- 
tra (neutron and gamma) in user-specified energy group structures. 
The ORIGEN2 code produces one-group neutron sources and 
gamma sources in a fixed group structure, as did the original 
ORIGEN code. 


50007 (CONF-860417—Vol.2, pp W.103-W.112) Com- 

Re ee ee at ie eee 

and calorimeter measurements. Heeb, C.M. (Pacific North- 

west Lab., Richland, WA). 1986. NTIS, PC A23/MF AO1. 
File Number DE86014260. 

From 3. international symposium/workshop on irradiated 

fuel storage; Seattle, WA, USA (8 Apr 1986). 
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Spent fuel decay heat generation rates calculated using the 
ORIGEN2 code are compared with 133 calorimeter measurements 
of the decay heat rate from 81 spent fuel assemblies. The compari- 
sons include both BWR and PWR assemblies. The range of decay 
time covered by the comparisons is from 860 to 4566 days out of 
reactor at the time of measurement. The exposure range of the 
measured assemblies is from 5.3 to 39.3 Gwd/Mtihm. The measured 
heat outputs ranged from 19 to 1550 watts. It was found that the 
ORIGEN2? calculations agree with the measurements with the cal- 
culation being an average of 2.8% higher than the measurements. 
The standard deviation of the difference between the calculation 
and the measurement was 10.9%. 


50008 (CONF-860417—Vol.2, pp W.113-W.133) Experi- 
mental tests and theoretical of the heat transfer 
formance of CASTOR casks. Geiser, H. (Gesellschaft 
Nuklear-Service mbH, Essen, West Germany). 1986. NTIS, 
PC A23/MF AO1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA & Apr yan le 

The results ts of experimental tests and analysis of heat transfer 
performance of CASTOR casks is given. Design criteria, experi- 
mental tests, thermal analysis, determinations of the heat source, 
and benchmark calculations are listed. A number of graphs are pre- 
sented illustrating the results of the tests. 


50009 (CONF-860417—Vol.2, pp W.134-W.140) 
Transnuclear’s spent fuel cask thermal evaluations. Guerra, 
G.; Mason, M. (Transnuclear, Inc., White Plains, NY). 1986. 
NTIS, PC A23/MF A0O1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Transnuclear’s thermal performance analysis of spent fuel 
casks are analyzed in 3 stages: 1) cask body evaluation which in- 
cludes the lid, the shell, the seals and the impact limiters; 2) basket 
evaluation; and 3) fuel rod temperature evaluation. Computer mod- 
eling is performed in the cask body and basket stages. ANSYS is 
the code used for the thermal analysis. 


50010 (CONF-860417—Vol.2, pp W.141-W.154) Ther- 
mal analysis for spent fuel casks. Wells, A.H. (Nuclear As- 
surance Corp., Norcross, GA). 1986. NTIS, PC A23/MF 
A01. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel woes: Se Seattle, WA, USA (8 Apr 1986). 

ermal analyses for spent eee or transportation 

étage Wate noe bee eee 
moved without causing excessive fuel cladding temperatures or 
cask surface temperatures. The time required to ship fuel from a re- 
actor to another site is a matter of days so temperature control 
during shipment is a short term concern and temperatures of 1100- 
1200 degrees F are acceptable in a hypothetical fire scenario, but 
storage is envisioned for twenty years or more and temperatures 
are limited to 380 degrees C (716 F). Elevated temperatures do 
more that weaken fuel cladding: the materials of the fuel basket 
also weaken with higher temperature, thermal stresses may cause 
cracks to form in welds, and impact limiter materials may soften or 
degrade. The high temperatures of a fire cause loss of liquid neu- 
tron shields and may cause solid materials to char and insulate a 
cask after the fire. 


50011 (CONF-860417—Vol.2, pp W.161-W.167) Key 
issues in material selection 


current structural for cask con- 
struction. Schwartz, M.W. (Lawrence Livermore National 
Lab., CA). 1986. NTIS, PC A23/MF A0Ol. File Number 
DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel sto: Seattle, Bhar gS USA ee Apr 1986). 

A key issue tha relating to material selections 
for cask construction is og cnshildenent of design criteria for com- 
ponents important to safety. At present, no NRC guidelines exist 
for storage cask structural design criteria. However, since 10 CFR 
Part 72.72 requires the use of quality standards for design, fabrica- 
tion and testing, standards such as the ASME boiler and Pressure 
Vessel Code and ASTM are considered applicable. In addition, 
NRC regulatory guides established by the Transportation Certifica- 
tion Branch may be used al .ough they are not necessarily applica- 


ble to storage casks. However, since there is a tendency toward the 
construction of dual purpose casks, consideration of transportation 
Certification Regulatory guides are relevant. Moreover, an acciden- 
tal tip-over or drop on a hard surface for a storage cask could 
result in dynamic loads equivalent to those in a transport cask with 
impact limiters dropped from thirty feet. 


50012 (CONF-860417—Vol.2, pp W.168-W.182) Shield- 

calculation techniques used in the design of storage sys- 
tems. Wang, S.S.; Massey, J.V. H, Inc., San Jose, 
CA). 1986. NTIS, PC A23/MF AO0Ol. File Number 
DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

The shielding design and analysis of a concrete modular 
spent fuel storage system are discussed. Particular attention is given 
to comparing various computation techniques in determining bulk 
shielding thickness, and also in dealing with the radiation streaming 
effect through the air exist penetration openings in the module. 
Three computer codes QADMOD, ANISN, and DOT-IV were 
used to solve the same problem. In addition, hand albedo calcula- 
tion were done to augment the result of the QADMOD calculation 
to properly deal with the surface scattering. 


50013 (CONF-860417—Vol.2, pp W.183-W.185) Criti- 
cality and shielding analysis of spent fuel storage 

Parks, C.V. (Oak Ridge National Lab., TN). 1986. NTIS, 
PC A23/MF AOl. File Number DE86014260. Contract 
AC05-840R21400. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Computational tools have been developed to: 1) design and 
analyze criticality experiments; 2) provide the basis for scoping 
tools developed for cask design; and 3) perform analyses in support 
of parametric investigations and/or cask licensing issues. While 
methods, tools, and data available for criticality analysis of casks 
are highly advanced, more verification of available codes and cross- 
section data is needed. Shielding analysis methods for casks are also 
well advanced, but there is some question about the adequacy of 
the available multigroup cross-section libraries. The summary pre- 
sented highlights current and future work in these areas. 


50014 (CONF-860417—Vol.2, pp W.186-W.196) Shield- 
ing analyses for the REA-2023 and CASTOR-1C BWR stor- 
age casks. Jenquin, U.P. (Pacific Northwest Lab., Richland, 
WA). 1986. NTIS, PC A23/MF AOl. File Number 
DE86014260. Contract AC06-76RL01830. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

A number of casks have been and several have 
been built for the storage of spent nuclear fuel rods. As part of the 
comprehensive demonstration test p spent fuel has been 
loaded into the REA-2023 and Castor-1C casks and radiation dose 
rates measured. Point kernel and discrete ordinates methods were 
used to predict radiation dose rates gamma-ray calculations. The 
DOT-4 code was used for neutron and secondary gamma-ray calcu- 
lations. Calculated dose rates agree reasonably well with the meas- 
urements. Calculated neutron dose rates for the REA-2023 cask 
range from good agreement to a factor of four high. The calculated 
gamma-ray dose rates range from a factor of two high to a factor 
of four low. Calculated neutron dose rates for the Castor-1C cask 
range from a factor of two to a factor of four high. The calculated 
gamma-ray dose rates are a factor of two high. The sensitivity of 
the dose rates to the details of the calculation is discussed, and the 
importance of various assumptions made for the calculations is eval- 
uated. 


50015 (CONF-860417—Vol.2, pp W.197-W.217) Taking 

credit for fuel burnup in spent fuel rack and 
analysis. Robbins, T.R. (Pickard Lowe & Garrick, 
i DC). 1986. NTIS, PC A23/MF A01. File 

DE86014260. 
From 3. international symposium/workshop on irradiated 
fuel Seattle, WA, USA (8 Apr 19 

eT hie discussion i iA, USA ae cence sis 
niques that have been used to successfully license spent fuel rack 
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designs which achieve higher storage densities by taking credit in 
the criticality safety analysis for the reactivity losses which result 
from the in-core irradiation of nuclear fuel. Using these procedures, 
spent fuel storage rack designs have been analyzed and licensed for 
the storage of both whole fuel assemblies and consolidated fuel rods 
in canisters for operating reactors. 


50016 (CONF-860417—Vol.2, pp W.225) Single rod 
transfer. Hallahan, D.J. (Proto-Power Corp., Groton, CT). 
1986. NTIS, PC A23/MF AOl. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seatile, WA, USA (8 Apr 1986). 

Proto-Power Corporation is in the process of developing a 
spent fuel rod transfer tool which transfer rods one at a time into a 
spent fuel consolidation system. The basic system is to automatical- 
ly move the withdrawal/insertion tool from one exact point to an- 
other to transfer the rod. From a licensing and safety viewpoint, 
Proto-Powers basic concerns revolved around the minimization of 
risk from both a personnel exposure and a recovery from an inci- 
dent viewpoint. This has led to the decision to use single pin as op- 
posed to multiple pin transfer for rod consolidation on a production 
basis. 


50017 (CONF-860417—Vol.2, pp W.226) Treatment of 
wastes from a central spent-fuel rod consolidation facility. 
Ross, W.A. (Pacific Northwest Lab., Richland, WA). 1986. 
NTIS, PC A23/MF A0O1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

The consolidation of commercial spent-fuel rods at a central 
treatment facility (such as the proposed Monitored Retrievable 
Storage Facility) will generate several types of waste, which may 
require treatment and disposal. Eight alternatives for the treatment 
of the wastes have been evaluated as part of DOE’s Nuclear Waste 
Treatment Program at the Pacific Northwest Laboratory. The eval- 
uation considered the system costs, potential waste form require- 
ments, and processing characteristics. 


50018 (CONF-860417—Vol.2, pp W.227-W. ” — 
tools developed - combustion engineering for 

NUSCO/BG & E fuel consolidation demo program. sgh swine 
dini, B. (Combustion Engineering, Inc., Windsor, CT). 1986. 
NTIS, PC A23/MF AO1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Four special tools developed for the Fuel Consolidation 
demo program are briefly described. They are: 1) Guide Tube 
Cutter; 2) Multiple Rod Pulling Tool; 3) Interim Transfer Canister; 
and 4) Volume Reduction System/Compactor. 


50019 (CONF-860417—Vol.2, pp W.230-W.237) Requa- ' 


lifying pool structures for consolidated spent fuel loads. 
Dobson, W.L.; Sawruk, W. Jr. (Gilbert/Commonwealth, 
Inc., Reading, PA). 1986. NTIS, PC A23/MF AOl1. File 
Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

In order to provide utilities with the ability to fully use spent 
fuel rod consolidation in a cost effective manner, Gilbert/Common- 
wealth, Inc. has developed analytical methods which can quantify 
most pool structures without modifications for the increased loads 
associated with a full rod consolidation program. These analytical 
methods are briefly discussed. 


50020 (CONF-860417—Vol.2, PP W.238-W.248) Lesson 
learned and results of consolidation R & D program to date. 
Fuierer, A.A. (Rochester Gas and Electric Corp., NY). 
1986. NTIS, PC A23/MF AO1. File Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Experience gained by Rochester Gas and Electric Corpora- 
dam. in Sb dain ad teamdinsin of cnniathbeied, caste tats te 
presented. Costs of this program are discussed, along with what to 
do with failed fuel elements, on-fuel hardware compaction, thermal 
testing of consolidated fuel in canisters, and general consolidation 
operations. 
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al and 
hardware. Rasmussen, B. (Duke Power Co., Charlotte, NC). 
1986. NTIS, PC A23/MF AO1. File Number DE86014260. 

From 3. international posium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Duke Power Company's experience with the problem of ir- 
radiate scrap hardware disposal is briefly discussed. The basic 
source of Duke’s scrap hardware was from five year cooled fuel 
assembly skeletons and radioactivity given off by Cobalt 60. 


50021 (CONF-860417—Vol.2, pp W.249-W.251) Dispos- 
considerations associated with bundle scrap 


50022 (CONF-860417—Vol.2, pp W.278-W.295) Univer- 
sal canister concept for spent nuclear fuel storage, transporta- 
tion, and disposal. Morissette, R.P. (GA Technologies, Inc., 
San Diego, CA). 1986. NTIS, PC A23/MF AO0Ol. File 
Number DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 A pr 1986). 

The Department of Energy’s proposed universal canister 
concept was developed as a system which would allow DOE to 
meet requirements of the Nuclear Waste Policy Act with a maxi- 
mum of flexibility and minimum of cost. Canister criteria selection 
was based upon an inventory analysis of current and future spent 
fuel. Canister concepts were evaluated along with the shipping and 
storage casks to determine maximum payload within regulatory and 
operational limits. Engineering analyses were performed on various 
canister and cask combinations to determine fuel temperatures and 
shielding requirements. The paper presented gives a summary of 
this program. 


50023 aes Pp eae Extra 
large casks for storage and transport of spent fuel. Gold- 
mann, K.; McCreery, P.N. (Transnuclear, Inc., White 
Plains, NY). 1986. NTIS, PC A23/MF A011. File Number 
DE86014260. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

The scope of this study includes a technical evaluation of 
and conceptual designs for storage/transport and storage-only 
Transnuclears’ Extra Large Storage Casks (XLSC’s), each contain- 
ing either intact assemblies or consolidated fuel rods. For the con- 
solidated fuel case, a conceptual design was developed for a trans- 
portable fuel disassembly and rod consolidation hot cell called the 
Mobile Equipment for Consolidation (MEC). The study evaluated 
the XLSC and MEC concepts, together with ancillary systems and 
equipment concepts, for the technical feasibility and for their 
impact on the rest of the waste management system in terms of 
modifications at handling sites, acceptance, costs, safety and licens- 
ing/regulatory considerations. 


(CONF-860417—Vol.2, pp W.333-W.338) Struc- 
tural analysis of the Browns Ferry spent fuel storage pool. 
Judson, B.F.; Whitling, W.H. (General Electric Co., San 
Jose, CA). 1986. S, PC A23/MF AOl1. File Number 
DE86014260. 

From 3. international symposium/workshop on irradiated 


fuel storage; Seattle, WA, USA (8 Apr 1986). 

Aa naan ofa tenn tieekes Pod iiaaamiis Veiepem With tee 
Tennessee Valley Authority, General Electric Company recently 
completed a structural analysis of the spent fuel pool at the Browns 
Ferry nuclear power station to determine if the pool floor can ac- 
commodate storage of consolidated fuel. Both linear and non-linear 
elastic techniques were employed in the analysis with results that 
proved highly effective in establishing with confidence the adequa- 
cy of the safety margins available in the existing structures. 


50025 (CONF-860417—Vol.2, pp W.345-W.357) TVA 
iow of ae ee ee on and optimization. Hos- 
kins, R.E. (Tennessee Valley Authority, Chattanooga). 
1986. NTIS, PC A23/MF A0Ol1. File Number DE86014260. 
From 3. international symposium/workshop on irradiated 
fuel mngn te Seattle, WA, USA (8 Apr 1986). 
has been active in studying alternatives for at-réactor 
storage and how they interface with other parts of the system. 
Most recently attention has been focused on‘rod consolidation to 
expand in-pool storage, augmented with modular dry cask storage. 
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This approach provides flexibility to accommodate the uncertainties 
in spent fuel production and when DOE will accept fuel on a large 
scale and can provide storage well beyond the useful plant service 
life if necessary. Interfacing onsite storage with the system can 
have major effects on other subsystems when considering the func- 
tions different types of casks can serve. 


50026 (EGG-M—19186) TMI-2 reactor fuel removal, 
loading, transport, and Reno, H.W.; Schmitt, R.C. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1986. Contract 
ACO07-76ID01570. 11p. (CONF- 860905—9). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86014920. 

From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, USA (14 Sep 1986). 

Preparations and operations are highlighted for loading and 
transporting TMI-2 reactor core debris and receiving and storing 
that material at the Idaho National Engineering Laboratory 
(INEL). The phases of getting canisters from TMI to INEL are 
discussed. Lessons learned are indicated and benefits derived are 
noted. 


50027 (EPRI-NP—4593) Comparisons of COBRA-SFS 
calculations with data from simulated sections of unconsoli- 
dated and consolidated BWR spent fuel. Final report. Cuta, 
J.M.; Creer, J.M. (Pacific Northwest Lab., Richland, WA 
(USA), Aug 1986. Contract AC06-76RL01830. 66p. NTIS, 

PC A04/MF A0O1 - RRC, Box 50490, Palo Alto, CA 94303; 
1; GPO Dep. File Number DE86015067. 

The COBRA-SFS code was used to calculate temperatures 
in test sections modeling consolidated and unconsolidated spent fuel 
rods. The test sections were two-feet long, oriented horizontally, 
and designed so that the predominate direction of heat flow was in 
the radial direction. The data consisted of temperature measure- 
ments obtained on the electrically heated rods in the test assemblies, 
and on the boundary walls of the test sections. The COBRA-SFS 
calculations were in excellent agreement with the measured data 
from the consolidated test sections. The temperature calculated for 
the unconsolidated tests were somewhat higher than the measured 
values. Sensitivity studies on the models for the various modes of 
heat transfer available in the test sections show that for the consoli- 
dated geometry, the COBRA-SFS results are in agreement with the 
data, and well within experimental error. For the unconsolidated 
geometry, the COBRA-SFS results are conservative due to an 
idealized representation of the actual geometry. 


50028 (EPRI-NP—4724) Behavior of high-density spent- 
fuel storage racks. Bailey, W.J. (Pacific Northwest Lab., 
Richland, WA (USA)). Aug 1986. Contract AC06- 
76RL01830. 73p. NTIS, PC A04/MF AO1 - Research Re- 
rts Center, Box 50490, Palo Alto, CA 94303; 1; GPO 
. File Number DE86015068. 

Included in this report is a summary of information on neu- 
tron-absorbing materials such as ByC in an aluminum matrix or or- 
ganic binder material, stainless steel-boron and aluminum-boron 
alloys, and stainless steetl-clad cadmium that are used in high-densi- 
ty spent fuel storage racks. A list of the types of neutron-absorbing 
materials being used in spent fuel storage racks at domestic com- 
mercial plants is provided. Recent cases at several domestic plants 
where swelling of rack side plates (where the B,C in an aluminum 
matrix and B,C in an organic binder material were located) oc- 
curred are reviewed. 


50029 (GA-A—18320-Vol.1) Commercial radioactive 
waste management system feasibility with the universal canis- 
ter concept. Volume 1. Morissette, R.P.; Schneringer, P.E.; 
Lane, R.K.; Moore, R.L.; Young, K.A. (GA Technologies, 
Inc., San Diego, CA (USA)). Jan 1986. Contract ACO01- 
84RW00035. 236p. NTIS, PC All/MF AO1; 1; GPO Dep. 
File Number DE86010108. 

A Program Research and Development Announcement 
(PRDA) was initiated by DOE to solicit from industry new and 
novel ideas for improvements in the nuclear waste management 
system. GA Technologies Inc. was contracted to study a system 
utilizing a universal canister which could be loaded at the reactor 
and used throughout the waste management system. The proposed 
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canister was developed with the objective of meeting the mission 
requirements with maximum flexibility and at minimum cost. Canis- 
ter criteria were selected from a thorough analysis of the spent fuel 
inventory, and canister concepts were evaluated along with the 
shipping and storage casks to determine the maximum payload. En- 
gineering analyses were performed on various cask/canister combi- 
nations. One important criterion was the interchangeability of the 
canisters between truck and rail cask systems. A canister was se- 
lected which could hold three PWR intact fuel elements or up to 
eight consolidated PWR fuel elements. One canister could be 
shipped in an overweight truck cask or six in a rail cask. Economic 
analysis showed a cost savings of the reference system under con- 
sideration at that time. 


50030 (GA-A—18320-Vol.2) Commercial radioactive 
waste management system feasibility with the universal canis- 
ter concept. Volume 2. Morissette, R.P.; Schneringer, P.E.; 
Lane, R.K.; Moore, R.L.; Young, K.A. "(GA Technologies, 
Inc., San Diego, CA (USA)). Jan 1986. Contract ACO01- 
84RW00035. 152p. NTIS, PC A08/MF A011; 1; GPO Dep. 
File Number DE86010109. 

Volume II contains the following appendices: Inventory 
Analysis Methodology and Detail Results; Radioactive Waste Pack- 
aging and Handling System Functional Requirements and Design 
Criteria; Engineering Analysis; and Economic Analysis. (LM) 


50031 (HEDL—7035-Rev.1) T-3 cask users’ manual, Re- 
vision 1, (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). Jun 1986. Contract AC06-76FF02170. 
184p. NTIS, PC A09/MF AO1; 1; GPO Dep. File Number 
DE86015408. 

This user's manual for the T-C spent fuel cask provides in- 
formation on: operating procedures; inspection and maintenance 
procedures; criticality evaluation; shielding evaluation; thermal 
evaluation; structural evaluation; and limitations. 


50032 (JAERI-M—85-137) Study on criticality of nucle- 
ar fuel storage facility under the condition of low moderator 
density. Ohuchi, Tamotsu; Naito, Yoshitaka. Japan Atomic 
Energy Research Inst., Tokyo; Hokkaido Electric Power 
Co., Inc., Sapporo (Japan)). Sep 1985. 27p. (In Japanese). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86703367. 

Criticality safety of fresh or spent nuclear fuel storage for 
light water reactors was studied. An idea is proposed to keep sub- 
criticality by enlarging distance between fuel assemblies in storage 
facilities. To evaluate the effectiveness of the method, neutron mul- 
tiplication factors in a storage facility were caluculated as param- 
eters of moderator density and pitch size of fuel assemblies with the 
computer code system JACS developed by JAERI for analizing 
criticality safety. In the case of ignoring axial neutron leakage, opti- 
mum moderator to uranium ratio was obtained and the effective 
multiplication factors under the condition showed almost the same 
values independently of pitch sizes of fuel assemblies. The above 
reason was discussed from the point of reactor physics. 


50033 (ORNL/CSD/TM—237) Scoping study of casks 
shipped from the MRS facility to various repository sites. Bu- 
cholz, J.A. (Oak Ridge National Lab., TN (USA). Comput- 
ing and Telecommunications Div.). Aug 1986. Contract 
AC05-840R21400. 54p. NTIS, PC A04/MF AO1; 1; GPO 
Dep. File Number DE86015990. 

The objective of this study was to determine the maximum 
number of specialized repository waste packages that could be 
shipped from the Monitored Retrievable Storage (MRS) facility in 
Pb-, Fe-, and U-shielded casks weighing 200,000 or 300,000 Ibs. The 
study included 18 different waste packages designed for the Salt, 
Tuff, and Basalt repositories. Nine of these contained consolidated 
PWR fuel pins, and nine contained consolidated BWR fuel pins. 
Discrete ordinates calculations were performed to determine the 
neutron and gamma shield thicknesses that would ensure a dose 
rate of 10 millirem/hr, 10 ft from the centerline of the cask(s). Over 
100 casks of particular interest have been identified, while prelimi- 
nary design information is also given for 522 casks of potential in- 
terest. Relative to the 200,000-Ib casks, 50 to 100% more fuel may 
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be shipped in the larger 300,000-Ib casks. Placing the spent fuel can- 
isters in overpacks prior to shipment from the MRS will reduce the 
net payload by 30 to 50%. The highest-capacity cask/waste pack- 
age combination studied corresponds to a 300,000-Ib U-shielded 
cask containing 84 consolidated PWR fuel assemblies in 21 canis- 
ters, or 171 consolidated BWR fuel assemblies in 19 canisters. Criti- 
cality analyses have shown these high-capacity casks to be safely 
subcritical - even if all the canisters were loaded with unirradiated 
LWR fuel containing 3.4 wt % U-235. 


50034 (PNL—5959) WASTES II model storage require- 
ments benchmark testing. Shay, M.R.; Walling, R.C.; Alten- 
hofen, M.K. (Pacific Northwest Lab., Richland, WA 
(USA)). 1986. Contract AC06-76RL01830. . NTIS, 
PC A02 A01; GPO Dep. File Number DE86015986. 

A study was conducted to benchmark results obtained from 
using the Waste System Transportation and Economic Simulation - 
Version II (WASTES II) model against information published in 
the "Spent Fuel Storage Requirements” report (DOE/RL-84-1). 
The WASTES model was developed by PNL for use in evaluating 
the spent-fuel storage and transportation requirements and costs for 
the US Department of Energy (DOE). The “Spent Fuel Storage 
Requirements” report is issued annually by the DOE and provides 
both historical/projected spent fuel inventory data and storage re- 
quirements data based on information supplied directly from utili- 
ties. The objective of this study is to compare the total inventory 
and storage requirements documented in the "Spent Fuel Storage 
Requirements” report with similar data that results from use of the 
WASTES model. Three differences have been identified as a result 
of benchmark testing. Two minor differences are present in the 
total inventory projected and the equivalent metric tons of uranium 
of spent fuel requiring storage. These differences result from the 
way reinserted spent fuel is handled and the methods used to calcu- 
late mass equivalents. A third difference is found in the storage re- 
quirements for the case that uses intra-utility transshipment. This 
discrepancy is due to the Oyster Creek reactor, which is shown to 
not require additional storage in the Spent Fuel Storage Require- 
ments report, even though there is no destination reactor of the 
same type within its utility. The discrepancy was corrected soon 
after the 1984 "Spent Fuel Storage Requirements report was issued 
and does not appear in more recent documents (DOE/RL-85-2). 


50035 (SAND—84-7147) New Seca see Me. 
rials Emergency Response 
source Communities, Inc., Santa Fe, NM mM (USA re 186 
Contract AC04-76DP00789. 62p. (TTC—04 NTS, PC 
A04/MF A01; GPO Dep. File Number DE86014246. 

This report describes the process that one state - New 
Mexico - followed i in adapting the Federal Emergency 


Response Program: scenarios, testing, 
urce Communities, Inc., Santa Fe, NM 


(Reso 
SA)). Aug 1986. Contract AC04-76DP00789. 48p. 

‘C—0497). NTIS, PC A03/MF A01; 1; GPO Dep. File 
Number DE86014245. 

This report addresses testing and evaluation. For 
this, the study team developed and used accident scenarios to test 
and evaluate the emergency response plan and procedures. Specific 
objectives of this aspect of the effort were to: develop accident sce- 
ne ee 
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about conducting tabletop exercises, and a discussion of problems 
encountered in the New Mexico Hazardous Materials Emergency 
Response Program. 


50037 (SAND—85-2203C) TRUPACT containment 
issues. Sandoval, R.P.; Sanchez, L.C. (Sandia National 
Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 10p. (CONF-860604—21). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86011659. 

From International symposium on the packaging and trans- 
port of radioactive materials (PATRAM '86); Davos, Switzerland 
(16 Jun 1986). 

The Transportation Technology Center at Sandia National 
Laboratories is currently developing the TRansUranic PACkage 
Transporter (TRUPACT-ID) to transport Contact-Handled Transu- 
ranic (CH-TRU) wastes from defense-waste-generation sites to re- 
positories. Among the technical areas currently being addressed in 
the TRUPACT-I development program are the following contain- 
ment-related issues: (1) the physical and aerosol characteristics of 
the CH-TRU waste material available for release from TRUPACT- 
I to the environment as a result of hypothetical accident conditions 
(i.e., the source term), and (2) the generation and potential buildup 
of hydrogen gas produced by radiolysis from the waste material 
within the TRUPACT-I. The details of research performed to ad- 
dress these issues are presented. 


50038 State issues and recent experience in spent fuel 
shipping. Pellettieri, M.W.; Welles, B.W. (International 
Energy Associates Ltd., Wi m, DC 20037). Nuclear 
Materials Management; 14: No. a 351- 356(1985). (CONF- 
850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als tone Albuquerque, NM, USA (21 Jul 1985). 

Spent fuel shipments in the United States have increased in 
cpient pene das'an: ais tienen tad Wel ani. NY, GE- 
Morris, Illinois, spent fuel pools and utilities. This paper examines 
seven states affected by spent fuel transport, the issues that devel- 
oped, and the actions that were taken by the states. Implications for 
future spent fuel shipments, in particular the DOE shipments to a 
federal repository, are discussed. Major impacts result from the 
states and localities adoption of requirements that may be in con- 
flict with national regulation related to highway safety for radioac- 
tive materials. 
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REFER ALSO TO CITATION(S) 49943, 49945, 49946, 50029, 50030, 50150, 
50151, 50152, 50153, 50155, 50156, 50157, 50158, 50159, 50160, 50161, 50162, 
50163, 50164, 50165, —- 50167, 50168, 50168, 50169, 50170, 50171, 50178, 
50180, 50231, 50665, 50811, 50898, 51211, 51213, 51368, 51372, 51373, 51383, 

51384, 51385, 51391, 51442, =a 51449, 51450, 51862, 52061, 52063, 52102, 
52275, 52282, 52303, 52306, 523 


(AERE-G—3543) AERE contracts with DOE on 
the t treatment and disposal of Intermediate Level aa 
Annual report for 1984/1985. Partridge, B.A. (com 
(UKAEA Atomic Energy Research Establishment, 
well. Chemical Engineering Div.). Jul 1985. 200p. NTIS 
(US Sales Only), PC A09/MF AOl. File Number 
DE86703080. 

Individual summaries are provided for each contract report, 
under the titles: comparative evaluation of a and Ay irradiated 
medium level waste forms; modelling and characterisation of inter- 
mediate level waste forms based on polymers; optimisation of proc- 
essing parameters for polymer and bitumen modified.cements; a 
damage in non-reference matrix materials; leaching mechanisms and 
modelling; inorganic ion exchange treatment of medium active ef- 
fluents; electrical processes for the treatment of medium active © 
liquid waste; fast reactor fuel element cladding; dissolver residues; 
effects of radiation on the properties of cemented MTR waste 
forms; equilibrium leach testing of cemented MTR waste forms; ra- 
diolytic oxidation of radionuclides; immobilisation of liquid organic 
wastes; quality control, non-conformances and corrective action; 
application of gel in the treatment of actinide-containing 
liquid wastes; the role of colloids in the release of radionuclides 
from nuclear waste. 
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50040 (AERE-R—11823) Role of colloids in the release 
of radionuclides from nuclear waste. Ramsay, J.D.F. 
Research Establishment, Har- 
ov 1985. 80p. H.M. Stationery 
Office, London, price Pound 6.00. 

The potential role of colloids in the migration of radionu- 
clides from nuclear waste is reviewed with particular emphasis on 
intermediate level waste immobilised in cement. A general outline 
of the characteristics of colloids, which includes a description of 
the mechanisms of surface charge generation and nature of interac- 
tions of lyophobic colloids in aqueous systems is given. The forma- 
tion and potential sources of colloids are considered from the stand- 
point of real and pseudo colloids. In the former category cation hy- 
drolysis and polynuclear ion formation are described, whilst in the 
latter, potential groundwater colloids, which include clays, organic 
polymeric substances (humic acids) and microbes, are discussed. 
Techniques which may be suitable for the characterisation of col- 
loids in cement leachates and groundwaters are indicated and illus- 
trated by preliminary results obtained using photon correlation 
spectroscopy and electrophoretic light scattering. 


50041 (BARC—1273) Thermal model of in-situ experi- 
ment of 32nd level Mysore mine, KGF. Report No. 1. Nar- 
a P.K.; Mathur, R.K.; Godse, V.B.; Sunder Rajan, N.S. 
(Bhabha Atomic Research Centre, Bombay (India); Bhabha 
Atomic Research Centre, Bombay (India). Waste Manage- 
ment Div.). 1985. 12p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86703081. 

Canisters with immobilised high level radioactive wastes re- 
quire isolation from the biosphere and need to be disposed of in a 
deep geological media so that radionuclides in the waste are con- 
tained in the media for extended period of time. Several countries 
are evaluating various host rocks for their suitability for location of 
a geological respository for such work. One of the main thrust of 
the present work in these countries is in conducting in-situ heater 
experiment to study the behaviour of the host rock at elevated tem- 
perature. The main purpose of the experiment is to evalutate the 
integrity of the rock by observing the propagation of microfrac- 
tures consequent to thermal loading. This type of study would lead 
to optimisation of the spacing and depth of the bore holes and thus 
the economic usage of space deep underground. In India such ther- 
momechanical experiments have been planned in abandoned cham- 
ber of Mysore and Nundydoorg mines of Kolar Gold Fields at the 
depths of about 1000m-1500m. The scope of the work detailed in 
this report is to provide guidance to the in situ experiment by de- 
veloping thermal and thermomechanical models and to 
field data base of various thermal properties of the host rock to fa- 
cilitate validation of the model. In addition it is also intended to 
form a basis for developing other complex models which can pre- 
dict stresses and displacements. 


50042 (BMI/ONWI—612) Effects of stabilizers on the 
characteristics 


heat transfer of a nuclear waste canister. 
Vafai, K.; Ettefagh, J. (Ohio State Univ., Seiumes (USA)). 
Jul 1986. "Contract AC02-83CH10140. 37p. NTIS, PC A03/ 
MF AOI; oo Dep. File Number D 15378. 

This report summarizes the feasibility and the effectiveness 
of using stabilizers (internal metal structural components) to aug- 
ment the heat transfer characteristics of a nuclear waste canister. 
The problem was modeled as a transient two-dimensional heat 
transfer in two physical domains - the stabilizer and the wedge (a 

canister segment), which includes the heat-produc- 
ing spent-fuel rods. This problem is solved by a simultaneous and 
interrelated numerical investigation of the two domains in cartesian 
and polar coordinate systems. The numerical investigations were 
performed for three cases. In the first. case, conduction was as- 
sumed to be the dominant mechanism for heat transfer. The second 
case assumed that radiation was the dominant mechanism, and in 
the third case both radiation and conduction were considered as 
mechanisms of heat transfer. The results show that for typical con- 
ditions in a waste package design, the stabilizers are quite effective 
in reducing the overall temperature in a waste canister. Further- 
more, the results show that increasing the stabilizer thickness over 
the thickness specified in the present design has a negligible effect 
on the temperature distribution in the canister. Finally, the presence 
of the stabilizers was found to shift the location of the peak temper- 
ature areas in the waste canister. 
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(BMI/ONWI—619) ERG review of “draft test 
plan for in sit festng in an exploratory shaft in salt - March 
1985”. — R.J. (Golder Associates, Inc., Bellevue, WA 
USA). a 1986. Contract AC02-83CH10140. 62p. NTIS, 
PC A04 A01; 1; GPO Dep. File Number DE86015287. 

The Engineering Review Group (ERG) was established by 
the Office of Nuclear Waste Isolation (ONWI) to help evaluate en- 
gineering-related issues in the US Department of Energy's nuclear 
waste repository program. The May 1985 meeting of the ERG re- 
viewed the proposed program which constitutes part of the overall 
effort to determine site suitability, provide data for repository 
design and performance assessment, and prepare licensing docu- 
mentation for radioactive waste disposal in salt. This report docu- 
ments the ERG’s comments and recommendations on these subjects 
and the ONWI response, prepared by Golder Associates, Inc., to 
the specific points raised by the ERG. 


50044 (CEA-CONF—8166) Methodology developed at 
the CEA/IPSN for long-term performance assessment of nu- 
clear waste repositories in geological formations. Raimbault, 
P.; Lewi, J. (CEA Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). t. d’Analyse de Surete). May 
1985. 9p. (CONF-8505180—5; DAS—172). NTIS (US Sales 
Only), A02/MF AO01. File Number DE86751283. 

From Symposium on groundwater flow and transport mod- 
eling for performance assessment of deep geologic disposal of ra- 
dioactive waste; Albuquerque, NM, USA (20 May 1985). 

The CEA/ISPN is currently developing a methodology for 
safety evaluation of disposal site projects in granite, clay and 
bedded salt, host rocks formations. In the Institute of Protection 
and Nuclear Safety, the Department of Safety Analysis (DAS) is 
responsible for the coordination of the modeling effort which is 
performed in several specialized groups. The models are commis- 
sionned and utilized at the IPSN for specific safety evaluations. 
They are improved as needed and validated through international 
exercices (INTRACOIN-HYDROCOIN-ATKINS) and experimen- 
tal programs. The DAS develops as well a global performance as- 
sessment code named MELODIE which structure allows to couple 
the individual models. This code participates to international joint 
studies such as PAGIS, in order to test its ability to model specific 
sites. This should help to control the adequation of the individual 
models to the risk assessment evaluation in order to insure the 
availability of specific data and to identify the most sensitive param- 
eters. This approach should allow to coordinate the action between 
experimentation, code development and safety rules determination 
in order to be ready to perform safety assessment on chosen sites. 
The current status of the different aspects of this work is presented. 
The model development concerns mainly: transport, hydrogeology, 
source term, dose calculation and sensitivity studies. Its connection 
with data collection and model validation is stressed in the field of 
source modeling, hydrogeology, geochemistry and geoprospective. 
The description of the first version of MELODIE is presented. 
Some results of the interactive evaluation of the source term, the 
groundwater flow and the transport of radionuclides in a granite 
site are presented as well. 


50045 (CONF-850314—Vol.3, pp 311-314) Development 
of metallic high integrity containers. Temus, C.J.; Porter, 
S.A.; Kent, J.D.; Goetsch, $.D. 1985. Arizona Board of Re- 
gen ents, Arizona Univ., eS Tucson, AZ. 
ile Number T186006918 
From Waste management 85; Tucson, AZ, USA (24 Mar 

1985). 

atari tee marian ate dean 
high integrity containers (HIC’s). The need for a high strength, thin 
walled HIC became apparent with the implementation of 10 CFR 
61 in late 1983. The existing containers that were in use at that time 
were made of either low strength material (polyethylene) or bulky, 
heavy material (concrete). Neither of these materials met the need 
for a high strength, volume and weight efficient container that 
could survive the deep burial environment of sites such as Hanford, 
a eee eee ne eee ne ee eee 
ance for a 300 year life, high strength and toughness, and elastic 
stability to meet the requirements of 10 CFR 61. The alloy allowed 
for great flexibility in design to accommodate various waste forms. 
The containers were developed in various sizes with several differ- 
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ent closures designed to minimize operator exposure during the 
loading operation. These design features provide the industry with 
efficient, disposable packages for a wide variety of waste forms. 
The paper describes the analytical methodology and prototype test 
program. The analytical methods included finite element modeling 
of the burial conditions, prediction of drop performance,and elastic 
stability analysis. Prototype testing included leak tests and drop 
tests at various container orientations from heights of up to 25 feet. 


50046 (CONF-850314—Vol.3, pp 327-330) Parametric 
analysis of a nuclear waste and packaging 
facility. Dippold, D.G.; Tzemos, S. (Battelle’s Columbus 
Labs., OH). 1985. Arizona Board of Regents, Arizona 
Univ., — of Engineering, Tucson, AZ. File Number 
T18600691 

mee ‘Waste management '85; Tucson, AZ, USA (24 Mar 
1985). 

PACCOM is a computerized, parametric model used to esti- 
mate the capital, operating, and decommissioning costs of a variety 
of nuclear waste repository packaging facility configurations. The 
model is based upon a modular waste packaging facility concept 
from which functional components of the overall facility have been 
identified and their design and costs related to various parameters 
such as waste type, waste throughput, and the number of operation- 
al shifts employed. The model may be used to either estimate the 
cost of a particular waste packaging facility configuration or to ex- 
plore the cost tradeoff between plant capital and labor. That is, one 
may use the model to search for the particular facility size and as- 
sociated staffing level leading to the lowest overall total cost. 


50047 (CONF-850314—Vol.3, 
sioning of surplus facilities at O Myrick, T.E.; Coobs, 
J.H. (Martin Marietta Energy Systems, Inc., Oak Ridge, 
TN). 1985. Arizona Board of Regents, Arizona Univ., Col- 
lege of Engineering, Tucson, AZ. File Number T186006918. 
Contract AC05-840OR21400. 

From Waste management '85; Tucson, AZ, USA (24 Mar 
1985). 

The Surplus Facilities Management Program (SFMP) at Oak 
Ridge National Laboratory (ORNL) is part of the Department of 
Energy's (DOE) National SFMP, administered by the Richland 
Operations Office. This program was established to provide for the 
management of certain DOE surplus radioactively contaminated fa- 
cilities from the end of their operating life until final facility dispo- 
sition is completed. As part of this program, the ORNL SFMP 
oversees some 75 facilities, ranging in complexity from abandoned 
waste storage tanks to large experimental reactors. This paper de- 
scribes the scope of the ORNL program and outlines the decom- 
missioning activities currently underway, including a brief descrip- 
tion of the decontamination techniques being utilized. 


369-372) Decommis- 


50048 (CONF-850314—Vol.3, pp 375-378) Melt refining 
uranium contaminated 


method for steels and copper. Abe, M.; 
Uda, T.; Iba, H. (Power Reactor and Nuclear Fuel Devel- 
opment Corp., a 1985. Arizona Board of Regents, Ari- 
zona Univ., Co ege of Engineering, Tucson, AZ. File 
Number T18600691 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

Melt refining was studied as a means of uranium decontami- 
nation of metallic wastes. Samples of mild steel, and copper, con- 
taminated with uranium, were melted by adding SiO.-CaO-ALOs 
system fluxes. Various contamination levels, and melting tempera- 
tures and times were used. Uranium concentration in the resulting 
were found to influence the level of decontamination, but melting 
time had little effect. For mild steel, the most effective flux compo- 
sition was SiO2-CaO-AlkOs-NiO with a slag basicity 1.5, at a melt- 
ing temperature of around 1700°C. For stainless steel and copper, 
the effective flux composition was Si0:-CaO-AlsO3-CaF; and melt- 
ing temperatures were 1550 and 1600°C, respectively. Using these 
melting conditions, each metal could be decontaminated to the 
same uranium concentration level as before contamination. 
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50049 (CONF-850314—Vol.3, pp 381-386) Equipment 
and procedures for concrete solidification of radioactive waste 
from systems decontamination. Sjoblom, R.; Forsstrom, H.; 
Shingleton, R. (Studsvik Energiteknik AB, Nykoping, 
Sweden). 1985, Arizona Board of Regents, Arizona Univ., 
College of Engineering, Tucson, AZ. File Number 
T186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

» a. pleat th ep aadeaital ot etn taints toni 
waste into concrete (FATIMA) was designed and constructed. The 
main objectives were versatility, simplicity and economy. The 
equipment thus allows operation with widely different parameters 
including the feed rate of the cement, the speed of rotation of the 
stirrer, the composition and the type of container. FATIMA was 
also designed to be easy to and to accommodate. At 
present, FATIMA has been used for the following tasks: (a) pre- 
treatment of simulated waste from systems decontamination and so- 
lidification of the waste into concrete, (b) solidification of real 
waste from systems decontamination using Envirostone (gypsum to- 
gether with an organic binder). The simulated waste comprised sev- 
eral complexing agents together with ion exchange resin. The pres- 
ence of such complexing agents affects the curing of the concrete. 
A pretreatment step where the complexing agents were decom- 
posed through wet oxidation was therefore carried out in the waste 
containers. The waste was then solidified using Portland cement. 
The waste concrete became homogeneous and had a compressive 
strength exceeding 20 MPa even after immersion in water for sev- 
eral months. The real waste originated from decontamination of the 
lower parts of a steam generator at the Kori 1 reactor (Westing- 
house) in Korea. The radioactivity content of the waste was esti- 
mated to a few hundred Curies. The solidification was carried out 
in five liners of 50 cubic feet (1.4 cubic meters) inner volume. En- 
virostone was chosen as the solidification matrix due to its versatili- 
ty in incorporating different chemical species and to the proven ex- 
perience of it in the US. The operation went very well and the 
waste was solidified within two days. 


50050 (CONF-850314—Vol.3, pp 387-392) Characteriza- 
tion of non-fuel hardware. Luksic, A.T.; McKee, R.W. (Pa- 
cific Northwest Lab., Richland, WA). 1985. Arizona Board 
of yom Arizona Univ., College of en eee 
ile Number 1186006918. Contract AC06-7 1830. 
From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). , 

» rn ctee gerund nei tials tie 
disposal requirements for non-fuel pin hardware and non-fuel-as- 
sembly components that will be generated during consolidation of 
spent fuel that the Department of Energy (DOE) has contracted to 
accept for disposal. Radionuclide and material characteristics and 
estimates of anticipated quantities are presented. Disposal options, 
applicable regulations, and cost estimates are also discussed. Activa- 
tion products in the hardware components are likely to necessitate 
disposal in geologic repositories because of current 10 CFR 61 re- 
quirements for most of these disassembly wastes; disposal in geolog- 
ic repositories does have some cost advantage if the volume of the 
hardware is reduced. 


50051 Se 850314—Vol.3, pp 415-422) Hydrofrac- 
ture operations at Oak Ridge National Laboratory. Lasher, 
of K are yg > as: Cathens ef Tinaioeesin Tucson, 
oO! <a aoe niv., 
ile Number riscoousia, Coatract ‘ACOS-840R21400. 
From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 
intent eta iens a 
ORNL for the purpose of disposing of the liquid low-level radioac- 
tive waste (LLW) solutions which are generated by the research 
and development activities conducted at this facility. The LLW is 
an alkaline solution (pH congruent to 10) which normally contains 
from 0.5 to 1.5 Ci of radioactivity per gallon. The major active 
constituents are Co, "Cs, and ®Sr. A pilot plant constructed in 


utilized in this manner from 1966 to 1980 when it was retired from 
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service. Construction of the present disposal plant began in 1979 
and was completed in October 1981. Training and shakedown oper- 
ations were conducted early in 1982, and the first injection at the 
new site was completed in June of that year. In December 1982, 
after four injections had been completed, the well was inadvertent- 
ly cemented in while preparing it for a sand slotting operation. A 
three-month recovery operation ensued. Operation of the New Hy- 
drofracture Facility (NHF) was resumed in early April 1983, and 
ten injections consisting of LLW and slurried contaminated sludge 
have been completed without a major incident. 


50052 ee 3, pp 425-428) Calorimetric 
examination of hydrofracture grouts. Stinton, D.P.; Berger, 
R.L. (Oak Ridge National Lab., TN). 1985. Arizons oo 
of Regents, Arizona Univ., College of Engin 
ile Number T186006918. Contract ACO0S5- SR21400, 
From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

" A hydrofracture grout sample obtained during the SI-10 in- 
jection campaign was studied by calorimetry. The calorimetry 
curve of this grout was compared with laboratory-produced grout 
containing simulated wastes. Initiation of the cement-water reaction 
for the actual grout was delayed several days by the presence of a 
large quantity of boron in the waste. Although the hydration of 
cement was delayed, eventually the cement reacted with water and 
the grout hardened. This test indicates the potential need to analyze 
sludges for compounds known to retard cement hydration. 


50053 (CONF-850314—Vol.3, pp ae Incineration 

— for volume reduction and disposal of transuranic 

waste. Borham, B.M. (Ralph M. Parsons Co., Pasadena, 

CA). 1985. Arizona Board of Regents, Arizona ‘Univ., Col- 

lege of Engineering, Tucson, AZ. File Number T186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

) The Process Experimental Pilot Plant (PREPP) at Idaho Na- 
tional Engineering Laboratory (INEL) is designed to process 7 
TPD of transuranic (TRU) waste producing 8.5 TPD of cemented 
waste and 4100 ACFM of combustion gases with a volume reduc- 
tion of up to 17:1. The waste and its container are shredded then 
fed to a rotary kiln heated to 1700°F, then cooled and classified by 
a trommel screen. The fine portion is mixed with a cement grout 
which is placed with the coarse portion in steel drums for disposal 
at the Waste Isolation Pilot Plant (WIPP). The kiln off-gas is re- 
heated to 2000°F to destroy any remaining hydrocarbons and toxic 
volatiles. The gases are cooled and passed in a venturi scrubber to 
remove particulates and corrosive gases. The venturi off-gas is 
passed through a mist eliminator and is reheated to 50°F above the 
dew point prior to passing through a High Efficiency Particulate 
Air (HEPA) filter. The scrub solution is concentrated to 25% 
solids by an inertial filter. The sludge containing the combustion 
chemical contaminants is encapsulated with the residue of the incin- 
erated waste. 


50054 (CONF-850314—Vol.3, pp 435-438) Cement en- 
capsulation of low-level radwaste streams. Grant, D.C.; 
Smeltzer, E.E.; Skriba, M.C.; Cwynar, J.C.; Eisenstatt, L.R. 
(Westinghouse Research and Development, Pittsburgh, 
PA). 1985. Arizona Board of Regents, Arizona Univ., Col- 
lege of Engineering, Tucson, AZ. File Number 186006918. 
Contract AC07-81NE44139. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

” Low-level waste streams will be generated during the clean- 
up of the nuclear fuel reprocessing plant at West Valley, New 
York. A study was conducted on several presently identified waste 
streams to develop cement encapsulation recipes with maximum 
waste loadings. First, jar scale tests were performed on simulated 
wastes to develop and evaluate cement encapsulation recipes. Using 
the most promising recipe, full-scale encapsulation tests were then 
performed. Recipes were developed and successfully tested on the 
following wastes: 39 and 53 weight percent supernatant (i.e., neu- 
tralized nitric acid waste), hydroxide and carbonate precipitated 
sludge, filter precoat sludge, granular weak-acid resin and granular 
strong-acid resin. One waste stream, dried supernatant, could not be 
encapsulated at the desired waste loading using the existing full- 
scale, high shear mixer. 
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50055 (CONF-850314—Vol.3, pp 441-446) Disposal of 
low- and medium-level radioactive wastes by means of in-situ 
solidification. Homann, H.H.; Kraemer, R.H. (NUKEM 
GmbH, Hanau, West Germany). 1985. Arizona Board of 
Regents, Arizona Univ., College of Engineering, Tucson, 
AZ File Number T186006918. 

From Waste management '85; Tucson, AZ, USA (24 Mar 
1985). 

The in-situ solidification concept for the disposal of LLW 
and MLW is in development in the FRG since 1976. This concept 
consists of two main components: (1) preconditioning of raw wastes 
by granulation and, (2) production of a free flowing grout and ver- 
tical transport into an underground cavern. The paper covers the 
second subject and describes an inactive demonstration plant pro- 
ducing a grout with a capacity of max 5 m*/h. The grout is fed into 
a vertical pipeline of 960 m length installed in the ASSE salt-mine 
and after a residence time of 30 min disposed of by in-situ solidifi- 
cation in the prototypcavern. Results of the first campaign with the 
production of 146 tons of grout which were realized through the 
pipeline within 16 hours are reported. Detailed information is given 
on the transient behavior of the system and its automatic control. 


50056 (CONF-850314—Vol.3, +e Se ge py wt uc 
analysis and w land burial 


comparison 0! 
ter confinement disposal. Short, S.M. ‘Univ. of eg 
1985. Arizona Board of Regents, Arizona Univ., 
College of Engineering, Tucson, AZ. File Number 
TI86006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

The management of low-level radioactive waste (LLW) has, 
over the past few years, become an increasingly sophisticated and 
expensive problem for LLW generators, particularly utilities. The 
main area in the LLW management system, which includes volume 
reduction, solidification, packaging, handling, transportation, and 
disposal, that has really seen a dramatic increase in costs over the 
last few years is the disposal of LLW. In response, utilities are in- 
creasingly looking into various volume reduction alternatives to 
reduce these disposal costs. The time is ripe and the need evident 
for an analysis that considers the entire LLW management system, 
not just selected parts. To help meet this need, a cost/benefit and 
sensitivity analysis was performed of the entire LLW management 
system to see if greater confinement disposal is a potential cost ef- 
fective alternative to shallow land burial. The results of this analy- 
sis are presented in this paper which concludes that greater confine- 
ment disposal can be a cost effective alternative to shallow land 
burial for a few LLW management configurations. 


50057 (CONF-850314—Vol.3, pp 461-466) Generalized 
model for evaluating disposal 


economic costs at a low-level 
— See Baird, R.D.; Rogers, V.C. (Rogers 

d Associates Engineering Corp., Salt Lake City, : 
1985. Arizona Board of Regents, Arizona Univ., + oa of 
Engineering, Tucson, AZ. File Number T186006918 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

An economic model is developed which can be used to 
evaluate cash flows associated with the development, operations, 
closure, and long-term maintenance of a proposed Low-Level Ra- 
dioactive Waste disposal facility and to determine the unit disposal 
charges and unit surcharges which might result. The model in- 
cludes the effects of nominal interest rate (rate of return on invest- 
ment, or cost of capital), inflation rate, waste volume growth rate, 
site capacity, duration of various phases of the facility history, and 
the cash flows associated with each phase. The model uses standard 
discounted cash flow techniques on an after-tax basis to determine 
that unit disposal charge which is necessary to cover all costs and 
expenses and to generate an adequate rate of return on investment. 
It separately considers cash flows associated with post: 
activities to determine the required unit surcharge. The model is 
applied to three reference facilities to determine the respective unit 
disposal charges and unit surcharges, with various values of param- 
eters. The sensitivity of the model results are evaluated for the unit 
disposal charge. 
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50058 (CONF-850314—Vol.3, pp 475-478) Expansive 
stresses of a grout plug on the walls of borehole. Licastro, 
P.H.; Malek, R.I.A.; Roy, D.M. (Pennsylvania State Univ., 
University Park). 1985. Arizona Board of Regents, Arizona 
Univ., College of Engineering, Tucson, AZ. File Number 
186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

” The primary function of a concrete plug in a repository seal 
system is to provide a viable seal at the interface with the host rock 
by developing and maintaining a positive normal stress across the 
interface. While standards do exist for unrestrained and restrained 
expansion of mortar and concrete there are few systems that permit 
calculation of stress for a stimulated borehole geometry. A system 
was designed to determine the radial stresses introduced by expan- 
sive, cementitious grout on the borehole. It consists of a strain gage 
instrumented cell and its associated signal conditioner/amplifier. 
Cell material and thickness can be varied to simulate restraining 
conditions at given depths. Prior to sample emplacement the cell/ 
system is calibrated by fluid pressurization. Special cell design 
eliminates the effects of longitudinal stresses during calibration. An 
analog output as a function of time is recorded, in conjunction with 
surface temperature of the cylinder. The cell containing grout is 
maintained under controlled temperature conditions which can be 
varied from 25°C to 90°C. Pressure can be applied to the grout 
column to simulate hydrostatic/geostatic load conditions. Using the 
equipment described, several expansive grout formulations were 
studied at 38°C. Results obtained for expansive stresses as a func- 
tion of time are presented together with implications on repository- 
seal durability. 


— (CONF-850314—Vol.3, pp 479-480) WASTES: a 

waste management logistics/economics model. McNair, G.W.; 
Shay, M.R.; Fletcher, J.F.; Cashwell, J.W. (Pacific North- 
west Lab., Richland, WA). "1985. Arizona Board of Regents, 
Arizona Univ., eg of Engineering, Tucson, AZ. File 
Number T186006918 

From Waste management 85; Tucson, AZ, USA (24 Mar 
1985). 

, The WASTES logistics model is a simulation language based 
model for analyzing the logistic flow of spent fuel/nuclear waste 
throughout the waste management system. The model tracks the 
movement of spent fuel/nuclear waste from point of generation to 
final destination. The model maintains inventories of spent fuel/nu- 
clear waste at individual reactor sites as well as at various facilities 
within the waste management system. A maximum of 14 facilities 
may be utilized within a single run. These 14 facilities may include 
any combination of the following facilities: (1) federal interim stor- 
age (FIS), (2) reprocessing (REP), (3) monitored retrievable storage 
(MRS), (4) geological disposal facilities (GDF). The movement of 
spent fuel/nuclear waste between these facilities is controlled by 
the user specification of loading and unloading rates, annual and 
maximum capacities and commodity characteristics (minimum age 
or heat constraints) for each individual facility. In addition, the user 
may specify varying levels of priority on the spent fuel/nuclear 
waste that will be eligible for movement within a given year. These 
levels of priority allow the user to preferentially move spent fuel 
from reactor sites that are experiencing a loss of full-core-reserve 
(FCR) margin in a given year or from reactors that may be in the 
final stages of decommissioning. The WASTES model utilizes the 
reactor specific data available from the PNL spent fuel database. 
This database provides reactor specific information on items such as 
spent fuel basin size, reactor location, and transportation cask pref- 
erence (i.e., rail or truck cask). In addition, detailed discharge data 
is maintained that provides the number of assemblies, metric tons, 
and exposure for both historic and projected discharges at each re- 
actor site. 


50060 (CONF-850314—Vol.3, pp 483-486) Logistics 
adequacy 


analysis in support of DOE fee McNair, 
G.W.; Wood, T.W.; Shay, M.R.; Cashwell, J.W. (Pacific 
Northwest Lab., Richland, WA). 1985. Arizona Board of 


Univ., en of Engineering, Tucson, 
AZ File Number Number T186006918 - 


From Waste management "85; Tucson, AZ, USA (24 Mar 
1985). 
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In compliance with the Nuclear Waste Policy Act of 1982, 
the US Department of Energy is required to determine annually the 
adequacy of the 1-mil per kilowatt-hour fee assessment of nuclear 
power plants. To support this determination, a series of analyses 
were performed to detail the anticipated costs that will be incurred 
to provide transportation equipment and services. The results of 
these analyses are documented in this presentation. 


50061 (CONF-850314—Vol.3, 
reactor 


impact of power 
on shallow land burial system 


pp 487-490) Relative 
and other LLW streams 
performance. Stanton, C.C.; 

Cline, oa Skoski, L. oo & Moore, White Plains, 
NY). 1985 . Arizona Board of Regents, Arizona Univ., Col- 
lege of Engineering, Tucson, AZ. File Number 1186006918. 

From Waste management '85; Tucson, AZ, USA (24 Mar 
1985). 

To comply with the provisions of the Low-Level Radioac- 
tive Waste Policy Act, States and Compacts are addressing the ex- 
peed es ee ee 
responsible as well as appropriate waste management procedures 
for the several sources of LLW generated within their geographical 
boundaries. One option proposed by certain interest groups is to 
segregate commercial power reactor LLW from other LLW for al- 
ternative greater confinement disposal. This option was advanced 
on the premise that in a typical integrated LLW disposal facility 
the power reactor LLW is the dominant source of potential offsite 
exposure. This study evaluates the relative contribution of power 
reactor and other LLW streams to the total potential offsite dose 
due to groundwater migration from a northeastern site as defined in 
the Environmental Impact Statement on 10 CFR 61. The results of 
interpretation of a series of computer runs are that whole body 
dose via the groundwater pathway from the two source streams is 
of the same order of magnitude and peaks at a fraction of 1 mil- 
lirem/year. The conclusion is reached that there is no health and 
safety benefit that justifies segregation and different disposal re- 
quirements for wastes from commercial power reactors. 


50062 (CONF-850314—Vol.3, pp 491-492) Characteriza- 
tion plan for a low-level radioactive waste site in Texas. Al- 
varado, R.A. (Texas Low-Level Radioactive Waste Dispos- 
al Authority). 1985. Arizona Board of Regents, Arizona 
Univ., College of Engineering, Tucson, AZ. File Number 
TI86006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

’ Since September 1982, the Texas Low-Level Radioactive 
Waste Disposal Authority has been aggressively pursuing a site for 
the shallow-land burial of low-level radioactive waste. In February 
1983, the Authority started the site selection process intended to 
produce one suitable site. Following site selection, a three-step site 
characterization program will quantify the parameters which must 
be evaluated. Step I will be a prequalification of techniques and 
procedures. The purpose of Step I will be to identify those param- 
eters critical to the characterization of an arid site and the method- 
ologies most relevant to obtaining satisfactory data. Step II will be 
the actual on-site characterization studies. For ease in conducting 
the work, the studies will be broken down using three environmen- 
tal regimes: surface, subsurface, and radiological. Step III will be a 
critical evaluation of the entire process to identify preferred meth- 
odologies and to provide guidance to other states and compacts, 
particularly those in arid regions. The program will be conducted 
in cooperation with the US Department of Energy. 


50063 (CONF-850314—Vol.3, pp 495-496) Quantitative 
and qualitative process for evaluating technical 
Avant, R.V. Jr. (Texas Low-Level Radioactive Waste Dis- 
posal Authority, Austin). 1985. Arizona Board of Regents, 
Arizona Univ., — of Engineering, Tucson, AZ. File 
Number T18600691 

From Waste Tisiiaeni 85; Tucson, AZ, USA (24 Mar 
1985). 

, In Texas, as many as twenty technically qualified consulting 
firms have submitted proposals to the Texas Low-Level Radioac- 
tive Waste Disposal Authority each time a request for proposals 
has been released. It is the policy of the Authority to evaluate each 
proposal fairly and objectively, and it is often more difficult to sep- 
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arate preferences based on past performance from other equally 
suitable proposals. This paper presents the process the Authority 
has developed to solicit, review, and select proposals and then con- 
tract for the top proposal. 


50064 (CONF-850314—Vol.3, pp 499-502) USDA soil 
dictates site surface 


classification system management. 
Bowmer, W.J. (Texas Low-Level Radioactive Waste Dis- 
Authority). 1985. Arizona Board of Regents, Arizona 
ee of Engineering, Tucson, AZ. File Number 
186006918 
From ‘Waste management '85; Tucson, AZ, USA (24 Mar 
1985). 

” Success or failure of site surface management practices 
greatly affects long-term site stability. The US Department of Agri- 
culture (USDA) soil classification system best documents those pa- 
rameters which control the success of installed practices for manag- 
ing both erosion and surface drainage. The USDA system concen- 
trates on soil characteristics in the upper three meters of the surface 
that support the associated flora both physically and physiological- 
ly. The USDA soil survey first identifies soil series based on de- 
tailed characteristics that are related to production potential. Using 
the production potential, land use capability classes are developed. 
Capability classes reveal the highest and best agronomic use for the 
site. Lower number classes are considered arable while higher 
number classes are best suited for grazing agriculture. Application 
of ecological principles based on the USDA soil survey reveals the 
current state of the site relative to its ecological potential. To 
assure success, site management practices must be chosen that are 
compatible with both production capability and current state of the 
site. 


50065 (CONF-850314—Vol.3, pp 503-506) Agreements 
process: problems and opportunities for the states. Hunter, T. 
(House of Representatives, Olympia, WA). 1985. Arizona 
Board of Regents, Arizona Univ., _— of Engineering, 
Tucson, AZ ¥ File Number 1186006918 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

” The Nuclear Waste Policy Act of 1982 (the Act) directs the 
Secretary of the US Department of Energy (US DOE) to consult 
and cooperate with the Governor and legislature of each state 
within which a candidate site for a nuclear waste repository may 
exist. The Act further directs USDOE to begin negotiations and to 
seek to enter into a binding written agreement to address specific 
concerns of any candidate state which requests such an agreement 
or within which a site has been approved for site characterization. 
The written agreements are to address at least the eleven topic 
areas specified in the Act and are to be completed within six 
months if possible. The author has been a negotiator for the State 
of Washington in the repository siting agreements process over the 
past year. The experience of the author has shown that the agree- 
ments process as contemplated by the Act bears little resemblance 
to the institutional interaction process of the state and federal gov- 
ernment on matters relating to consideration of the state for a nu- 
clear waste repository. This paper seeks to analyze the agreements 
process as it has developed in one state, and identify the problems 
and opportunities in that process so that other states and USDOE 
may learn from that experience. 


50066 (CONF-850314—Vol.3, pp 513-516) Review - 
volume reduction 


selection of a DAW system for 
ee ee ee Hillmer, T.P.; Tidwell, 
.; Pate, T.; Kahata, N.; Kagawa, T. (Palo Verde Nuclear 
“ Station, Phoenix, AZ). roo Arizona Board of 
ents, Arizona Univ lege oO Tucson, 
AZ File Number T186006918 ‘ — 
ih From Waste management "85; Tucson, AZ, USA (24 Mar 
TVA has in the past contracted for the installation of incin- 
eration equipment at two of its nuclear plants. Review of the cost 
and other factors led to the decision not to proceed with inciner- 
ation, but to evaluate other less costly volume reduction options for 
processing dry active waste (DAW). The past history of selection 
of incineration as a processing method, its cancellation and subse- 
quent selection of high forced compaction for use at TVA’s Se- 
quoyah Nuclear Plant, and TVA’s evaluation of compactors which 
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covered a range of compaction forces from 50,000 pounds force to 
8,000,000 pounds force are reviewed. 


50067 (CONF-850314—Vol.3, pp 517-518) One example 
of STMI's ence in the field of radioactive waste condi- 
tioning. Cohen, S. 1985. Arizona Board of Regents, Arizona 
Univ., College of Engineering, Tucson, AZ. File Number 
TI860069 18. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

' Radioactive wastes have various origins and diverse physical 
states. To condition them, one of the essential criteria to be taken 
into account by the waste producer is the economic aspect, without 
disregarding, though, to meet all norms and regulations in force, 
which include security and long time resistance of produced drums. 
A waste conditioning technology has to be selected taking into ac- 
count the waste producer’s choice criteria (economy, safety, time 
limits), the tenderer’s criteria (ease of operation, type of operation), 
and regulation criteria. The choice of a conditioning technology 
implies that the producer and the operator act in concert. STMI’s 
strength in the radioactive waste conditioning field is due to its 
wide experience and use of acquired knowledge, from preliminary 
studies to on-field work. STMI has been in charge for more than 
two years of embedding process wastes (saturated ion exchange 
resins) of EDF PWR nuclear plants, using mobile embedding units. 
Thanks to its experience, STMI considerably improved and perfect- 
ed these machines. 


50068 (CONF-850314—Vol.3, pp 45-48) Current envi- 
ronmental regulations. Martz, M.K. (SRA Technologies, 
Inc., Arlington, VA). 1985. Arizona Board of Regents, Ari- 
zona Univ., oe of Engineering, Tucson, AZ. File 
Number T1860069 18. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

, An overview of the Federal environmental statutes and im- 
plementation regulations is provided, including the National Envi- 
ronmental Policy Act, the Clean Air Act, the Clean Water Act, the 
Safe Drinking Water Act, the Resource Conservation and Recov- 
ery Act, the Comprehensive Environmental Response, Compensa- 
tion, and Liability Act, the Toxic Substances Control Act, the Fed- 
eral Insecticide, Fungicide, and Rodenticide Act, and the Endan- 
gered Species Act. Recent developments which may have a direct 
impact on waste repository siting and management activities in- 
clude: final promulgation of National Emission Standards for haz- 
ardous Air Pollutants for radionuclides, the DOE-EPA memoran- 
dum of understanding which brings mixed radioactive and chemical 
waste under the requirements of RCRA, and the proposed designa- 
tion of additional sole source aquifers. 


50069 (CONF-850314—Vol.3, pp 51-54) Environmental 
assessment process in project planning. Baker, K.R.; Lechel, 
D.J.; Phoenix, D.R. (Roy F. Weston, Inc., Alb ue, 
NM). 1985. Arizona Board of Regents, Arizona Univ., Col- 
lege of Engineering, Tucson, AZ. File Number TI86006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

. The planning activities associated with remedial actions at 24 
inactive uranium mill site are discussed in relation to the prepara- 
tion of the environmental assessments required by the National En- 
vironmental Policy Act (NEPA). The standards for the project in- 
clude long-term stability, protection of water quality, radon con- 
trol, and cleanup of land and structures. Design considerations, data 
and analyses requirements, alternatives selection procedures, and 
how these activities are fully integrated into the NEPA documents 
are discussed. 1 figure. 


50070 (CONF-850314—Vol.3, pp 55-56) State expecta- 
tions. Neill, R.H. 1985. Arizona Board o of Regents, Arizona 
nga of Engineering, Tucson, AZ. File Number 


TI8 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

Formal statutory responsibilities have been assigned to state 
governments in the di of high-level radioactive waste by the 
Nuclear Waste Policy Act. (PL96-164). The paper addresses the ex- 
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pectations that states may have in obtaining the required informa- 
tion to fulfill their obligations and provides some insight on the 
manner in which states may organize, address and publish their 
technical evaluations. 


50071 (CONF-850314—Vol.3, pp 57-58) Impact of con- 
servatism on the Ea process. Pelletier, C.A. (Science Appli- 
cations International Corp., Rockville, MD). 1985. Arizona 
Board of Regents, Arizona Univ., — of Engineering, 
Tucson, AZ. File Number T186006918 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

7 Although starting out with an admitted negative view of the 
impact of conservatism on the Ea process, the opposite conclusion 
is reached. Overall, the impact of the authors conservatism has 
been positive. 


50072 (CONF-850314—Vol.3, pp 59-60) Environmental 
assessment process needs and future directions. Gustafson, 
P.F. (Argonne National Lab., IL). 1985. Arizona Board of 
Regents, Arizona Univ., College of Engineering, Tucson, 
AZ. File Number TI86006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 


1985). 

’ environmental assessment process as legislatively man- 
dated by the National Environmental Policy Act of 1969 (NEPA) 
constitutes a double-edged sword as regards the successful manage- 
ment and disposal of radioactive waste. On the one hand, NEPA 
requires identification and disclosure of the environmental and soci- 
etal consequences of a given major federal action, consideration of 
alternatives and/or mitigative measures leading to the same end 
result, a balancing of costs and benefits, and provides for and en- 
courages public participation in the decision-making process regard- 
ing the proposed action(s). On the other hand, public participation 
supported by judicial decisions, based more upon procedural than 
substantive issues, may delay, alter, or indeed prohibit a proposed 
course of action. If the cognizant federal agencies (DOE and NRC 
in the radioactive waste area) comply with both the spirit and the 
letter of NEPA a framework for the successful management of ra- 
dioactive wastes of all types can be developed. If, however, these 
agencies are less than earnest in their NEPA compliance actions or 
if public opposition is backed by over zealous court action, any ra- 
dioactive waste management/disposal action (however technically 
sound) can be hoisted upon a petard from which it may not be 
freed until well into the next century. 


50073 (CONF-850314—Vol.3, pp 65-68) Conflict be- 
tween public perceptions and technical processes in site selec- 
tion, Avant, R.V. Jr.; Jacobi, L.R. (Texas Low-Level Ra- 
dioactive Waste Disposal Authority, Austin). 1985. Arizona 
Board of Regents, Arizona Univ., College of Engineering, 
Tucson, AZ. File Number T186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

” U.S. Nuclear Regulatory Commission regulations and guid- 
ance on site selection are based on sound technical reasoning. Geol- 
ogy, hydrology, flora and fauna, transportation, demographics, and 
sociopolitical concerns, to name a few, have been factored into the 

ee en ee ee 
comail local opposition groups will challenge technical decisions 
using technical, nontechnical, and emotional arguments. This paper 
explores the many conflicts between public perceptions, technical 
requirements designed to protect the general public, and common 
arguments against site selection. Ways to deal with opposition are 
also discussed with emphasis placed on developing effective com- 
munity relations. 


50074 (CONF-850314—Vol.3, pp 69-72) a 
the of hazardous waste 


perspective on facilities. Mil 

D.S. 1985. Arizona Board of Regents, Arizona Univ., Col. 

lege of Engineering, Tucson, AZ. File Number 1186006918. 
From Waste management ‘85; Tucson, AZ, USA (24 Mar 


The site of hazardous waste facilities has been, and will 


and moved at the same time that the national need for their installa- 
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tion and use has grown. Based on the available technologies, the 
effective siting of facilities is more of a major contemporary social 
issue than it is a technological problem. Traditional social impact 
assessment approaches to the siting process have generally failed to 
meaningfully contribute to successful project implementation; these 
efforts have largely ignored the public perception aspects of risk 
and hazard on the success or failure of facility siting. It is proposed 
in this paper that more readily acceptable solutions to siting hazard- 
ous waste facilities might result from the integration of two social 
science approaches: (1) social impact assessment, which seeks to 
define and mitigate problems, and (2) hazards policy studies, which 
has sought to understand and incorporate public risk perceptions 
into effective public decision-making. This paper illustrates how 
this integration of approaches could be implemented. 


50075 (CONF-850314—Vol.3, pp 75-80) Waste not: spe- 
cial impacts of nuclear waste facilities. Freundenburg, W.R. 
etre ge State — ae te Arizona Board of 
egents, Arizona Univ., o gineering, Tucson, 
AZ File Number 186006918. — . 
From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

, It has become common practice in discussing socioeconomic 
impacts to not that nuclear waste repositories tend to have special 
in addition to the impacts more conventionally associated with any 
large-scale industrial facilities in rural areas. Drawing on accumu- 
lated survey research, this paper asks whether nuclear facilities are 
actually seen by the public in a more negative light than other in- 
dustrial installations. Evidence is drawn from numerous surveys on 
nuclear power plants and from the more limited number of surveys 
resulting from irrationality; it appears to reflect instead a loss of 
trust in the nuclear industry and the federal agencies that are sup- 
posed to regulate it. 


— (CONF-850314—Vol.3, pp — Effects on resi- 
dential property values of proximity to a site contaminated 

with radioactive waste. Payne, B.A.; Olshansky, S.J.; ge 
T.E. (Argonne National Lab., IL). 1985. Arizona Board o 
Regents, Arizona Univ., College of Engineering, Joann, 
AZ. File Number T186006918 

From Waste management "85; Tucson, AZ, USA (24 Mar 
1985). 

’ An issue often raised by the public regarding waste sites is 
whether distance from these sites affects residential property values. 
Previous research has studied changes in the housing market in 
communities near Three Mile Island after the 1979 accident and 
after the 1979 accident and legal precedents of compensation for 


such a site in West Chicago, Illinois - used for many years for dis- 
posal of thorium waste from ing ores - were investigated in 
this study. Sales of single-family residences located within about 0.4 
km and 1.6 km from the site. Trends in average annual selling 
prices were analyzed both before and after publicity appeared 
about the existence of the radioactive material at the site. Results 
ee older residences (built before 1950) located within 
km of the disposal site experienced a prolonged depres- 

in selling prices after the publicity in comparison with older 
located farther from the site and with all transactions on 


values. Suggestions are provided for mitigative measures to allevi- 
ate these issues. 


50077 (CONF-850314—Vol.3, pp 99-102) Basalt waste 
project institutional interactions. Squires, D.J. 
(Dept. of Energy, Richland, WA). 1985. Arizona Board of 
ents, Arizona Univ., College of Engineering, Tucson, 

” File Number T186006918. 
From Waste management ‘85; Tucson, AZ, USA (24 Mar 

1985). 

; The Nuclear Waste Policy Act (NWPA) of 1982 (Public 
Law 97-425) states that it is essential that Host States, Affected 
Indian Tribes, and the Public participate in the planning and devel- 
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opment of geologic repositories, which are being evaluated by the 
U.S. Department of Energy. This paper will discuss some of the ac- 
tivities associated with the institutional interactions the Basalt 
Waste Isolation Project has been involved with over the past sever- 
al years and at the present time. 


50078 (CONF-850314—Vol.3, pp 107-110) 
beyond public communications. Pojasek, R.B.; Lefkoff, M. 
(Chas. T. Main, Inc., Boston, MA). 1985. Arizona Board of 
Regents, Arizona Univ., College of Engineering, Tucson, 
AZ Fi ile Number 1186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

_ Previous attempts to interact and communicate with the 
public during the waste siting process have left much to be desired. 
An effective means must be found to get the public truly involved 
in this process and no simply responding defensively to various de- 
veloper initiatives. Typically siting materials are prepared by the 
experts and presented to the public for their comments. This tradi- 
tional approach has done little to lessen conflicts in the siting proc- 
ess. The authors were involved in a unique public input process 
under contract to the Massachusetts Executive Office of Environ- 
mental Affairs. Four public input sessions were scheduled across 
the state to develop siting criteria for low level radioactive waste 
management facilities. A facilitator ensured adequate opportunity to 
discuss each item raised by the public meeting attendees. All com- 
ments were recorded by the facilitator on a flip chart and displayed 
on the walls as they were completed throughout the meeting. 
Typed verbatim transcripts were produced and mailed to each par- 
ticipant to verify from the transcripts. No attempt was made to 
reach consensus. Areas of disagreement were noted. These sessions 
received favorable reviews from the participants. A group of ex- 
perts then went through each comment received, carefully compar- 
ing it to NRC criteria and other applicable siting literature. The au- 
thors found most public concerns to be covered in NRC regulatory 
supporting documentation. The existence of the documents is not 
widely known by the public. 


50079 (CONF-850314—Vol.3, pp 111-114) Supply-side 
approach to nuclear waste repositories. Harmon, L.H. 1985. 
Arizona Board of Regents, Arizona Univ., College of Engi- 
neering, Tucson, AZ. File Number T186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

The Nuclear Waste Policy Act of 1982 (NWPA) was signed 
into law on January 7, 1983. Its purpose was to provide for the de- 
velopment of repositories for the disposal of high-level radioactive 
waste and spent nuclear fuel, to establish a program of research, de- 
velopment, and demonstration regarding the disposal of high-level 
radioactive waste and spent nuclear fuel, and for other purposes. Its 
goal is to have the first waste repository operational by 1998. It is 
believed by many that this goal cannot possibly be met. The Act is 
exceedingly complex with something in it for everybody. There are 
serious impediments to the program - not the least of which is legis- 
lation itself. The process will cost tens of billions of dollars and, 
even if it does succeed, will take many years to accomplish. This 

paper proposes a method for getting there in 7 years while saving 
billions of dollars. It is a summary of a more extensive research 
effort by the author while attending the Industrial College of the 
Armed Forces. 


50080 (CONF-850314—Vol.3, pp 117-120) System Cost- 
ing of Used Fuel Facilities. Reynolds, B.R. (Ontario Hydro, 
Toronto). 1985. Arizona Board of Regents, Arizona Univ., 
College of Engineering, Tucson, AZ. File Number 
T1860069 18. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

This paper describes the operation and use of a computer 
code that can model the entire used fuel program of Ontario 
Hydro, including the storage, transportation, immobilization and 
disposal phases. The computer code called SCUFF (an acronym 
for System Costing of Used Fuel Facilities) can provide yearly 
schedules of equipment, used fuel inventories, detailed costing 
schedules and overall cost summaries. The code'can also be used to 
optimize any of the variables in the overall used fuel management 
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program and with suitable modification could model the USA pro- 
gram, or that of any individual utility. 


50081 (CONF-850314—Vol.3, pp 121-122) Fulfilling in- 
formation needs of environmental groups: current West Valley 
experience. Hoffman, W.D. (West Valley Nuclear Services 
Co., Inc., NY). 1985. Arizona Board of Regents, Arizona 
Univ., College of Engineering, Tucson, AZ. File Number 
T1860069 18. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

. paper addresses the justification for environmental 
group communications and the options available in structuring such 
a dialogue. The program currently in place at the West Valley 
Demonstration Project is detailed. The benefits of these communi- 
cations for both the project and the environmental groups are dis- 
cussed. 


50082 (CONF-850314—Vol.3, pp 123-126) Siting provi- 
sions of the U.S. Nuclear Waste Policy Act versus related ex- 
perience in other countries. Paige, H.W.; Owens, J.E. (Inter- 
national Energy Associates Ltd., Washington, DC). 1985. 
Arizona Board of Regents, Arizona Univ., College of Engi- 
neering, Tucson, AZ. File Number 1186006918. 
From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

, This paper is based on a report prepared by International 
Energy Associates Limited (IEAL) under contract to the Depart- 
ment of Energy. The report, whose title is the same as that of this 
paper, was submitted to DOE a little over one year ago. In that 
report, the relevant provisions of the Nuclear Waste Policy Act of 
1982 setting forth the procedures for obtaining the local acceptance 
of sites for nuclear waste facilities were compared with the corre- 
sponding procedures of fifteen foreign countries also trying to 
locate sites for nuclear waste facilities. In this paper, the major 
points on which the Nuclear Waste Policy Act is or is not in keep- 
ing with lessons learned in other countries are discussed as well as 
some general and specific observations related to siting acceptance 
problems and how the Act addresses them. 


50083 (CONF-850314—Vol.3, pp 129-134) Remedial 
action guides depleted uranium and thorium in soil. Bern- 
hardt, D.E.; Rogers, V.C.; Prewett, S.V.; Cole, L.W. 
(Rogers and Associates Engineering Corp., Salt Lake City, 
UT). 1985. Arizona Board of Regents, Arizona Univ., Col- 
lege of Engineering, Tucson, AZ. File Number 1186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

, Aerojet Heavy Metals Company is performing remedial ac- 
tions for soil and sediments contaminated with depleted uranium 
and thorium-232 from several areas of its Jonesboro, Tennessee site. 
This report describes standards and guides and independent envi- 
ronmental radiological pathway analyses, and have been approved 
by the State of Tennessee which licenses the facility. The recom- 
mended guides are: Level 1: For unrestricted land use - 35 pCi/g of 
depleted uranium and 5 pCi/g of thorium-232. Level 2: For a dis- 
posal area on the industrial site, with land use restrictions - 2000 
pCi/g of depleted uranium and 50 pCi/g of thorium-232. These 
guides are based on the US Nuclear Regulatory Commission guides 
for onsite disposal of thorium and uranium wastes from past oper- 
ations, and relatable US Environmental Protection Agency stand- 
ards and guides. 


50084 (CONF-850314—Vol.3, pp 139-144) Range and 
variability of radium concentration and emanating fraction in 
uranium mill tailings and their impact on radon barrier 
design. Nelson, R.A.; Smith, W.J.; Baker, K.R. (Jacobs En- 
gineering Group Inc., Albuquerque, NM). 1985. Arizona 
Board of Regents, Arizona Univ., College of Engineering, 
Tucson, AZ. File Number 1186006918. 

From Waste management '85; Tucson, AZ, USA (24 Mar 
1985). 

The major design criterion for the disposal of uranium mill 
tailings in the Uranium Mill Tailings Remedial Action (UMTRA) 
Project is the limit of 20 pCi/m?sec of radon (Rn-222) escaping the 
stabilized pile. There are three major physical properties of the tail- 
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ings material which enter into the radon through the tailings. Of 
these, the effect of varying diffusion coefficient (through changes in 
porosity and moisture content) is less than the other two. This 
paper presents the range and variability of these parameters found 
in the UMTRA Project tailings piles. It examines the distribution of 
radium within several piles. The implications for sampling other 
tailings piles for radium content and emanating fraction to ade- 
quately estimate the radon source term for barrier design are dis- 
cussed for cases where the pile is to be stabilized in place or moved 
to an alternate disposal site. 


50085 eee a ae a -anke 145-148) Erosion 

cover design for disposal sites. Keshian, B.; Bone, M. (Roy 

F. Weston, Inc., Albuquerque, NM). 1985. Arizona Board 

of Regents, Arizona Univ., College of Engineering, Tucson, 
ile Number T186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

The dissipation of radon gases from uranium mill tailings 
piles is a major concern in the reclamation of existing tailings piles. 
In order to dissipate the gases before they escape into the atmos- 
phere, the tailings will be covered with three to 10 feet of clays, 
silts, sands, or vrying mixtures of the three. The type and thickness 
of material used will depend on the borrow material available in 
close proximity to the site as well as the physical properties of the 
material. In the design of these radon barriers, it is extremely im- 
portant that the integrity of the barrier be maintained for the design 
life of the facility (1000 years). Processes which threaten the integ- 
rity of the barrier are wind and water erosion resulting from flood 
inundation or on-site rainfall runoff, cracking of the soil due to dif- 
ferential settlement or desiccation, roots from plants or trees, and 
animals burrowing into the soil. In order to protect against poten- 
tially destructive erosional forces, a rock cover has been incorpo- 
rated into the design. The purpose of this paper is to present the 
design procedures that will be used for specifying rock erosion pro- 
tection for the remedial action at the UMTRA Project sites, in 
order to have consistent designs from one site to another. These 
procedures have been adopted after a careful review of existing lit- 
erature and design procedures. 


50086 (CONF-850314—Vol.3, pp 167-172) Equilibrium 
Bandelier 


sorption of cobalt, cesium and strontium on Tuff: 
analysis of alternative mathematical modeling. Polzer, W.L.; 
Fuentes, H.R.; Essington, E.H.; Roensch, F.R. (Los Alamos 
National Lab., NM). 1985. Arizona Board of Regents, Ari- 
zona Univ., College of Engineering, Tucson, AZ. File 
Number T186006918. 

From Waste management '85; Tucson, AZ, USA (24 Mar 
1985). 

Sorption isotherms are derived from batch equilibrium data 
for cobalt, cesium and strontium on Bandelier Tuff. Experiments 
were conducted at an average temperature of 23°C and equilibrium 
was defined at 48 hours. The solute concentrations ranged from 0 
to 500 mg/L. The radioactive isotopes Co, °7Cs, and Sr were 
used to trace the sorption of the stable solutes. The Linear, Lang- 
muir, Freundlich and a Modified Freundlich isotherm equations are 
evaluated. The Modified Freundlich isotherm equation is validated 
as a preferred general mathematical tool for representing the sorp- 
tion of the three solutes. The empirical constants derived from the 
Modified Freundlich isotherm equation indicate that under dynamic 
flow conditions strontium will move most rapidly and cobalt least 
rapidly. On the other hand, chemical dispersion will be greatest for 
cesium and least for strontium. Hill Plots of the sorption data sug- 
gest that in the region of low saturation sorption of all three solutes 
is impeded by interactions among sorption sites; cobalt exhibits the 
greatest effect of interactions and strontium shows only a minimal 
effect. In the saturation region of 50% or more, sorption of cobalt 
is enhanced slightly by interactions among sorption sites whereas 
sorption of cesium and strontium appears to be independent of site 
interactions. 


05 NUCLEAR FUELS 
0520 Waste Management 


(CONF-850314—Vol.3, pp 175-180) Nonequili- 
brium sorptive behavior of cobalt, cesium and strontium on 
Bandelier Tuff: experiments and analysis. Fuentes, H.R.; 
Polzer, W.L.; Essington, E.H.; Roensch, F.R. (New Mexico 
Institute of Mining and Technology, Socorro). 1985. Arizo- 
na Board of Regents, Arizona Univ., College of Engineer- 
ing, Tucson, AZ. File Number T186006918. 

From Waste management '85; Tucson, AZ, USA (24 Mar 
1985). 

Information is presented on the nonequilibrium sorption of 
cobalt, cesium and strontium on Bandelier Tuff. Both adsorption 
and desorption were studied in the batch mode at 25°C with con- 
stant mixing. The reaction solutions consisted of 20 mg/L of stable 
cobalt, cesium or strontium with their radioactive tracers ©Co, 
87Cs or “Sr in 0.01IN CaCk solution. A ion equilibrium 
occurs rapidly for strontium, somewhat more slowly for cesium, 
and very slowly for cobalt. The degree of adsorption of approxi- 
mately 19% for strontium, 49% for cesium, and 84% for cobalt. 
Desorption (leaching) initially occurs in a relatively rapid step fol- 
lowed by a much slower rate. The relative adsorption and desorp- 
tion rates can be explained or predicted by theoretical consider- 
ations of the Modified Freundlich isotherm and Hill Plot analyses 
of equilibrium sorption data. The Modified Freundlich isotherm 
analysis predicts that soil will exhibit ranges in relative energies of 
sorption and in reaction rates the Hill Plot analysis predicts interac- 
tions among sorption sites. Nonequilibrium sorption data indicate 
that the ranges in relative energies and reaction rates are different 
for specific solutes and are dependent on interactions among sorp- 
tion sites; the greater the interaction among sorption sites, the 
greater the range of reaction rates. The results of this study suggest 
that equilibrium models may be adequate to describe the movement 
of strontium in Bandelier Tuff under dynamic flow conditions. 
However, nonequilibrium models, in all probability, will be needed 
to describe the movement of cesium and cobalt under those same 
conditions. 


50088 (CONF-850314—Vol.3, pp 183-188) Accidental 
release of radioactivity from waste packages in a final waste 
repository. Gruendler, D. (Gesellschaft fuer Reaktorsicher- 
heit (GRS) mbH, Koeln, West Germany). 1985. Arizona 
Board of Regents, Arizona Univ., College of Engineering, 
Tucson, AZ. File Number T186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

: determination of accidental releases of activity is an es- 
sential part of any incident analysis. The present paper uses the ex- 
ample of cemented wastes to describe the possible quantification of 
released activity considering certian design loads. First, a survey of 
experimental investigations relating to the release of activity from 
cement products is presented. Here, the distribution functions of 
particles are measured which result from mechanical stresses acting 
on the product. As the results of these experiments are only valid 
for prevailing special experimental boundary conditions, it is neces- 
sary to solve the transferability problem. For this purpose, a 
method is presented by which experimentally determined distribu- 
tion functions can be theoretically converted to other boundary 
conditions. The method is also suited for a general calculatory de- 
termination of the release of activity from cemented waste packages 
as a function of given design loads. 


50089 (CONF-850314—Vol.3, pp 197-200) Natural zeo- 
lites and clays - promising media for selective 
partition/immobilization. Saha, A.K. (West Valley Nuclear 
Services Co., Inc., NY). 1985. Arizona Board of Regents, 
Arizona Univ., College of Engineering, Tucson, AZ. File 
Number T1I86006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

, Natural zeolites, a naturally occurring crystalline alumino sil- 
icate material have immense potential for selective radioisotope par- 
tition/immobilization. Unlike activated carbons and silica gel, these 
zeolites have uniform pore sizes (3A to 10A) which are uniquely 
determined by the unit structure of the crystal. This paper will dis- 
cuss the application of a few promising natural zeolites (e.g., erion- 
ite, chabazite, clinoptilolite, phillipsite, and large portmordenite) for 
effective partition/immobilization of Cs-137 and Sr-90 isotopes. It 
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will also discuss the application of a few clay materials (¢.g., cona- 
sauga shale, cattaraugus shale) for the same isotope immobilization. 
The paper will also discuss that the adsorption of the isotopes like 
Cs-137 and Sr-90 on the zeolite/clay surface is generally governed 
by Freundlich adsorption isotherms C/sub R/ = a C/sub W//sup 
B/ where C/sub R/ = Concentration of the isotope on the ad- 
sorbed phase (g/g) C/sub W/ = Concentration of the isotope in 
the aqueous phase (g/ml) a, 8 = constants for a particular isotope 
and adsorption media and generally obtained by the linear regres- 
sion fit of the log-log plot. The overall immobilization 
process is a complex physico chemical phenomenon depending 
upon the equilibrium contact time, zeolite/clay type, sorbent ratio, 
reversibility/irreversibility of the reaction, concentration of the ra- 
dionuclides, presence of other competing ions in the transport phase 
— physical parameters (e.g., temperature, pressure, etc.). 1 


50090 (CONF-8609125—1) On-site waste storage assur- 

eS oa low-level nuclear waste storage. 

Preston, E.L. (Oak Ridge National Lab., TN (USA)). 21 
1986. Contract AC05-840R21400. 13p. NTIS, PC A02/ 
A01; 1; GPO Dep. File Number D 6014225. 

From 13. annual American Society for Quality Control 
Energy Division conference; Ft. Lauderdale, FL, USA (21 Sep 
1986). 

Waste management has reached paramount importance in 
recent years. The successful management of radioactive waste is a 
key ingredient in the successful operation of any nuclear facility. 
This paper discusses the options available for on-site storage of 
low-level radioactive waste and those options that have been select- 
ed by the Department of Energy facilities operated by Martin Mari- 
etta Energy Systems, Inc. in Oak Ridge, Tennessee. The focus of 
the paper is on quality assurance (QA) features of waste manage- 
ment activities such as accountability and retrievability of waste 
materials and waste packages, retrievability of data, waste contain- 
ment, safety and environmental monitoring. Technical performance 
and careful documentation of that performance are goals which can 
be achieved only through the cooperation of numerous individuals 
from waste generating and waste managing organizations, engineer- 
ing, QA, and environmental management. 


50091 (DAS—70-Rev.1) French regulation and waste 
management (Revision 1). (CEA Centre d'Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Dept. d’Analyse de 
Surete). 1985. 35p. (In French). NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE86751259. 

The organization and the role played by French safety au- 
thorities for waste management are described. The French policy 
for storage and conditioning: basic objectives and waste manage- 
ment optimization are specified. Safety requirements are based on 
the barrier principle, they are mentioned for packaging and storage. 
The “Institut de Protection et Surete Nucleaire” deals not only 
with safety analysis but also help the “autorites ministerielles” for 
the development of fundamental safety rules. Examples for spent 
fuel storage and radioactive materials transport are treated in ap- 
pendixes. 


ee » pp 51) Convective heat 
rn in a nuclear waste repository. Osborne, R.L. (Ohio 
State Univ., Columbus). 1985. NTIS, PC A06/MF AO1. 
File Number DE85016928. (CONF-8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50083 (DOE/ER/75172—1, 52 evalua- 
pe oe gp 


tion of options for 
residues in the West Lake Leet St. Louis 
(O. Donnell, B.C. (Univ. of Missouri, Columbia). 
1985. NTIS, PC A06/MF AOl1. File Number DE85016928. 
(CONF-8503 162—Absts.). 
From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 
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50094 (DOE/NE/44139—11) Decontamination of the 
Warm Aisles at the West Valley Demonstration Project. 
Final topical report, January 1985-February 1986. Allen, J.C. 
est Valley Nuclear Services Co., Inc., West Valley, NY 
SA)). Jun 1986. Contract AC07-81NE44139. 54p. NTIS, 
PC A04/MF AOI; 1; GPO Dep. File Number DE86015760. 
The West Valley Demonstration Project is a DOE project 
to solidify in a glass form the 2,120 m* (560,000 gallons) of liquid 
high-level waste stored in two underground steel tanks at the site of 
the world’s first commercial nuclear fuel reprocessing plant, West 
Valley, New York. One project objective is to utilize as much of 
the existing plant areas as practical for the installation of solidifica- 
tion support systems. Previously, Extraction Cell Three (XC3) and 
the Product Purification Cell (PPC) had been chosen as the loca- 
tion of the Liquid Waste Treatment System (LWTS). Subsequently, 
it was decided that areas of the Upper Warm Aisle (UWA) and the 
Lower Warm Aisle (LWA) which are located adjacent to the south 
wall of XC3 and PPC would also be needed for the installation of 
LWTS equipment. Shielded concrete niches which contained 
pumps and valve manifolds are located in the warm aisles. One 
pump niche and one valve manifold niche in the UWA and one 
pump niche in the LWA were identified as needed for the LWTS. 
Also, it was necessary to remove some equipment which was locat- 
ed outside the niches. Subsequently, decontamination plans were 
made and carried out to prepare these areas for modification and 
installation activities. Predecontamination survey activities began in 
January 1985, and decontamination operations were completed in 
February 1986. Decontamination efforts, results, and lessons learned 
are reported. 


50095 (DOE/NE/44139—13) Public Information Plan: 
Objectives of Public Information program, 1986. Hoffman, 
W.D. (West Valley Nuclear Services Co., Inc., West 
Valley, NY (USA)). 19 May 1986. Contract ACO07- 
81NE44139. 16p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86015761. 

The purpose of the plan is to fully inform the community 
about the West Valley Demonstration Project to create and sustain 
a public awareness that will generate Project support. (LM) 


50096 (DOE/NV/10270—8) NNWSI a information 

management system concepts evaluation report. Final report. 
Science Applications International Corp., Las Vegas, NV 
(Selene Aug 1986. Contract AC08-83NV10270. 22ip. 
(SAIC_-86/8001). NTIS, PC A10/MF A01; GPO Dep. File 
Number DE86015271. 

This report is intended as a first step in developing detailed 
information management system specifications for the Nevada Nu- 
clear Waste Storage Investigations (NNWSI) Project. The current 
state of information management at the NNWSI Project level is in- 
vestigated and an information management system (IMS) is pro- 
posed. The IMS as it relates to aspects of Project and records man- 
agement is discussed. Information management concepts and pro- 
spective IMS system components are investigated. Concepts and 
system components include: indexing, searching, retrieval, data base 
management system technology, computers, storage media, comput- 
er-assisted retrieval (CAR) of microfilm, electronic imaging-based 
systems, optical character recognition, and communications. Per- 
formance criteria and desirable system attributes applicable to the 
IMS are discussed. Six conceptual system approaches capable of 
satisfying the performance criteria are defined. System approaches 
include: fully centralized microfilm system based on CAR retrieval 
(Approach 1), partially distributed microfilm system based on CAR 
retrieval (Approach 2), fully distributed microfilm system based on 
CAR retrieval (Approach 3), fully centralized optical disk system 
based on electronic image and full-text retrieval (Approach 4), par- 
tially distributed optical system based on electron image and full- 
text retrieval (Approach 5), and fully distributed optical disk system 
based on electronic image and full-text retrieval (Approach 6). 
Technical and cost considerations associated with the six conceptu- 
al approaches are evaluated. Technical evaluation results indicate 
Approach 4 is the best conceptual approach, and cost evaluation re- 
sults show no significant differences among approaches. On the 
basis of the evaluation, Approach 4 is recommended. 
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50097 (DOE/RL/01030—T4) Interim Hanford Waste 
Management Technology Plan. (Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford an 
ations). 1985. Contract AC06-77RL01030. 289p. Ss, 
PC Al3 A01; 1; GPO Dep. File Number DE86015563. 

The Interim Hanford Waste Management Technology Plan 
(HWMTP) is a companion document to the Interim Hanford Waste 
Management Plan (HWMP). A reference plan for management and 
disposal of all existing and certain projected future radioactive Han- 
ford Site Defense Wastes (HSDW) is described and discussed in the 
HWMP. Implementation of the reference plan requires that various 
open technical issues be satisfactorily resolved. The principal pur- 
pose of the HWMTP is to present detailed descriptions of the tech- 
nology which must be developed to close each of the technical 
issues associated with the reference plan identified in the HWMP. 
If alternative plans are followed, however, technology development 
efforts including costs and schedules must be changed accordingly. 
Technical issues addressed in the HWMTP and HWMP are those 
which relate to disposal of single-shell tank wastes, contaminated 
soil sites, solid waste burial sites, double-shell tank wastes, encapsu- 
lated **7CsCl and ®SrF2, stored and new solid transuranic (TRU) 
wastes, and miscellaneous wastes such as contaminated sodium 
metal. Among the high priority issues to be resolved are character- 
ization of various wastes including early determination of the TRU 
content of future cladding removal wastes; completion of develop- 
ment of vitrification (Hanford Waste Vitrification Plant) and grout 
technology; control of subsidence in buried waste sites; and devel- 
opment of criteria and standards including performance assessments 
of systems proposed for disposal of HSDW. Estimates of the tech- 
nology costs shown in this report are made on the basis that all 
identified tasks for all issues associated with the reference disposal 
plan must be performed. Elimination of, consolidation of, or reduc- 
tion in the scope of individual tasks will, of course, be reflected in 
corresponding reduction of overall technology costs. 


50098 (DOE/RL/01030—T5) Interim Hanford Waste 

Plan. (Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford tions). Sep 1985. Con- 
tract AC06-77RL01030. 108p. S, PC A06/MF AOI; 
GPO Dep. File Number DE86015562. 

The September 1985 Interim Hanford Waste Management 
Plan (HWMP) is the third revision of this document. In the future, 
the HWMP will be updated on an annual basis or as major changes 
in disposal planning at Hanford Site require. The most significant 
changes in the program since the last release of this document in 
December 1984 include: (1) Based on studies done in support of the 
Hanford Defense Waste Environmental Impact Statement (HDW- 
EIS), the size of the protective barriers covering contaminated soil 
sites, solid waste burial sites, and single-shell tanks has been in- 
creased to provide a barrier that extends 30 m beyond the waste 
zone. (2) As a result of extensive laboratory development and plant 
testing, removal of transuranic (TRU) elements from PUREX clad- 
ding removal waste (CRW) has been initiated in PUREX. (3) The 
level of capital support in years beyond those for which specific 
budget projections have been prepared (i.e., fiscal year 1992 and 
later) has been increased to maintain Hanford Site capability to sup- 
port potential future missions, such as the extension of N Reactor/ 
PUREX operations. The costs for disposal of Hanford Site defense 
wastes are identified in four major areas in the HWMP: waste stor- 
age and surveillance, technology development, disposal operations, 
and capital expenditures. 


50099 (DOE/RW—0041-Rev.) Electronic bulletin board. 
OCRWM INFOLINK. Revision. (USDOE Office of Civilian 
Radioactive Waste Management, Washington, DC). Apr 
1986. 43p. NTIS, PC A03/MF A011; 1; GPO Dep. File 
Number 86014963. 

This user’s manual provides instructions for access to 
OCRWM INFOLINK (an electronic bulletin board). INFOLINK 
ee ne ane ae 
releases; fact sheets/backgrounders; comgressional questions and 

answers; congressional testimony; speeches; schedules (milestones, 
ssastines, ond c00taide ea miscellaneous announcements. 
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50100 eS ee Office of Geologic Repositories 
quality assurance plan for high-level radioactive waste reposi- 
tories. (USDOE Office of Civilian Radioactive Waste Man- 
agement, Washington, DC). a 1986. 183p. NTIS, PC 
A09/MF AOI; 1; GPO Dep. File Number DE86015208. 

This document sets forth geologic repository program-wide 
quality assurance program requirements and defines management's 
quality assurance responsibilities for the Office of Geologic Reposi- 
tories and its projects. (LM) 


50101 @P- 
motely operated 


handling process. Stewart, J.A. III; Charlesworth, D.L. (Sa- 
vannah River Lab., Aiken, SC (USA)). 1986. Contract 
AC09-76SR00001. . (CONF-860317—56). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86015693. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

Noncombustible **Pu and *°Pu waste is generated as a 
result of normal operation and decommissioning activity at the Sa- 
vannah River Plant, and is being retrievably stored there. As part 
of the long-term plant to process the stored waste and current 
waste for permanent disposal, a remote size reduction and material 
handling process is being cold-tested at Savannah River Laborato- 
ry. The process consists of a large, low-speed shredder and material 
handling system, a remote worktable, a bagless transfer system, and 
a robotically controlled manipulator. Initial testing of the shredder 
and material handling system and a cycle test of the bagless transfer 
system has been completed. Fabrication and acceptance testing of 
the Telerobat, a robotically controlled manipulator has been com- 
pleted. Testing is scheduled to begin in 3/86. Design features maxi- 
mizing the ability to remotely maintain the equipment were incor- 
porated. Complete cold-testing of the equipment is scheduled to be 
completed in 1987. 


50102 (DP-MS—85-132) Defense waste processing facili- 
ty precipitate hydrolysis process. Doherty, J.P.; aos, 
R.E.; Marek, J.C. (Savannah River Lab., Aiken, 
(USA)). Mar 1986. Contract AC09-76SR00001. 5p. (CONF. 
860317—55). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE86015677. 
From Waste management ‘86; Tucson, AZ, USA (2 Mar 

1986). 

ita i ae tne 
assist in the concentration of soluble radionuclide in the Savannah 
River Plant’s high-level waste. In the Defense Waste Processing 
Facility, concentrated tetraphenylborate/sodium titanate slurry con- 
taining cesium-137, strontium-90 and traces of plutonium from the 
waste tank farm is hydrolyzed in the Salt Processing Cell forming 
organic and aqueous phases. The two phases are then separated and 
the organic phase is decontaminated for incineration outside the 
DWPF building. The aqueous phase, containing the radionuclides 
and less than 10% of the original organic, is blended with the insol- 
uble radionuclides in the high-level waste sludge and is fed to the 
glass melter for vitrification into borosilicate glass. During the Sa- 
vannah River Laboratory's development of this process, copper (II) 
was found to act as a catalyst during the hydrolysis reactions, 
which improved the organic removal and simplified the design of 
the reactor. 


(DP-MS—85-133) Site selection experience for a 
new low-level radioactive waste storage/disposal facility at 
the Savannah River Plant. Towler, O.A.; Cook, J.R.; 
Helton, B.D. (Savannah River Lab., Aiken, SC (USA)). Oct 
1985. Contract AC09-76SR00001. 10p. (CONF-8509243—3). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86015692. 

From DOE/CEA information exchange workshop on low- 
level waste siting and characterization; Paris, France (30 Sep 1985). 

Preliminary formance criteria and site selection guides 
specific to the Savannah River Plant, were developed for a new 
low-level radioactive waste storage/disposal facility. These site se- 
lection guides were applied to seventeen potential sites identified at 
SRP. The potential site were ranked based on how well they met a 
set of characteristics considered important in site selection for a 
low-level radioactive waste disposal facility. The characteristics 
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were given a weighting factor representing its relative importance 
in meeting site performance criteria. A candidate site was selected 
and will be the subject of a site characterization program. 


50104 (DP-MS—86-57) Effect of Nuclear Waste Policy 
Act of 1982 - three years later. Hennelly, E.J. (Savannah 
River Lab., Aiken, $c (USA)). 30 Apr 1986. Contract 
AC09-76SR00001. llp. (CONF-860418—17). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86015716. 

From 88. annual meeting of the American Ceramic Society; 
Chicago, IL, USA (27 Apr 1986). 

The passage of the NWPA of 1982 was a beneficial legisla- 
tive miracle and provided the first opportunity to resolve the issues 
surrounding permanent disposal of HLW in the United States. 
Funding, organization, and time tables are now established. Oppos- 
ing litigations are increasing, but high-quality technical data will 
help to limit excessive delays from future litigations. The DOE has 
developed a Waste Acceptance Process that will help to build 
public confidence and support. Public awareness and general ap- 
proval of HLW disposal will be aided greatly by sound practices 
and high-quality technical information. A continuing re-education 
program in the decades chead will be needed to assure support for 
and the success of HLW disposal. 5 refs., 1 fig. 


(@PSP—85-1118) Waste treatment activities incin- 
eration. Weber, D.A. (Savannah River Lab., Aiken, SC 
(USA)). 5 Sep 1985. Contract AC09-76SR00001. 4p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86015714. 

The waste management policy at SRP is to minimize waste 
generation as much as possible and detoxify and/or volume reduce 
waste materials prior to disposal. Incineration is a process being 
proposed for detoxification and volume reduction of combustion 
nonradioactive hazardous, low-level mixed and low-level beta- 
gamma waste. Present operation of the Solvent Burner Demonstra- 
tion reduces the amount of solid combustible low-level beta-gamma 
boxed waste disposed of by shallow land burial by approximately 
99,000 ft* per year producing 1000 ft* per year of ash and, by 1988, 
will detoxify and volume reduce 150,000 gallons or organic Purex 
solvent producing approximately 250 ft* of ash per year. 


50106 (DPST—83-1048) Ion exchange removal of techne- 
tium from salt solutions. Walker, D.D. (Savannah River 
Lab., Aiken, SC (USA). Technical Div.). 2 Dec 1983. Con- 
tract AC09-76SR00001. 23p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86015715. 


Ion exchange methods for removing technetium from waste 
salt solutions have been investigated by the Savannah River Labo- 
ratory (SRL). These experiments have shown: Commercially avail- 
able anion exchange resins show high selectivity and capacity for 
technetium. In column runs, 150 column volumes of salt solution 
were passed through an ion exchange column before 50% Tc 
breakthrough was reached. The technetium can be eluted from the 
resin with nitric acid. Reducing resins (containing borohydride) 
work well in simple hydroxide solutions, but not in simulated salt 
solutions. A mercarbide resin showed a very high selectivity for 
Tc, but did not work well in column operation. 


50107 (DPST—84-707) Precipitation methods of recovery 
of Tc-99 from soluble waste. Bibler, J.P.; Wallace, R.M. (Sa- 
vannah River Lab., Aiken, SC (USA). "Technical Div.). 23 
Aug 1984. Contract AC09-76SR00001. lip. NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86015723. 

Once pertechnetate. ion, TcO,~, has been isolated from other 
waste components, as in the solutions obtained by ion exchange, it 
is possible to chemically effect the recovery of more than 95% of 
the ®Tc by precipitation, either as the sulfide or as the oxide. In 
neutral solutions pertechnetate produces insoluble Tc2S; when 
treated with sodium sulfide. In alkaline medium TcO,~ can be re- 
duced by zinc amalgam or aluminum metal to TcO2 which precipi- 
tates readily. Lesser yields (60-70%) of Tc are possible when re- 
duction is carried out on neat supernate itself. Pure technetium 
metal can be recovered by final reduction of either Tc2S; or TcO: 
using hydrogen at elevated temperatures. 


50108 (DPST—84-848) Mercury removal from supernate 
using ion exchange. Bibler, J.P.; Wallace, R.M. (Savannah 
River Lab., Aiken, SC (USA). Technical Div.). 30 Oct 
1984. Contract AC09-76SR00001. 14p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86015722. 

The chelating cation exchange resin, Duolite ES-465, has 
been demonstrated efficient and effective in removal of mercury 
from both simulated and actual, diluted Tank 30H supernate, indi- 
cating that a properly designed column of this resin should be able 
to remove essentially all of the mercury from that stream. There is 
no apparent negative physical or chemical reaction by the resin to 
the substantial hydroxide concentration in supernate; the high con- 
centration of sodium actually has a beneficial effect in that it prefer- 
entially displaces cesium and strontium from the resin. There is no 
significant retention of plutonium or ruthenium by the resin. 


50109 (DPST—85-261) Comparison of leach results from 
field and laboratory prepared samples. Oblath, S.B.; Langton, 
C.A. (Savannah River Lab., Aiken, SC (USA)). 25 Mar 
1985. Contract AC09-76SR00001. 1lp. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86015712. 
The leach behavior of saltstone prepared in the 

agrees well with that from samples mixed in the field using the 
Littleford mixer. Leach rates of nitrates and cesium from the cur- 
rent reference formulation saltstone were compared. The laboratory 
samples were prepared using simulated salt solution; those in the 
field used Tank 50 decontaminated supernate. For both nitrate and 
cesium, the field and laboratory samples showed nearly identical 
leach rates for the first 30 to 50 days. For the remaining period of 
the test, the field samples showed higher leach rates with the maxi- 
mum difference being less than a factor of three. Ruthenium and 
antimony were present in the Tank 50 supernate in known amounts. 
Antimony-125 was observed in the leachate and a fractional leach 
rate was calculated to be at least a factor of ten less than that of 
187Cs. No ‘Ru was observed in the leachate, and the release rate 
was not calculated. However, based on the detection limits for the 
analysis, the ruthenium leach rate must also be at least a factor of 
ten less than cesium. These data are the first measurements of the 
leach rates of Ru and Sb from saltstone. The nitrate leach rates for 
these samples were 5 x 10~° grams of nitrate per square cm per day 
after 100 days for the laboratory samples and after 200 days for the 
field samples. These values are consistent with the previously meas- 
ured leach rates for reference formulation saltstone. The relative 
standard deviation in the leach rate is about 15% for the field sam- 
ples, which all were produced from one batch of saltstone, and 
about 35% for the laboratory samples, which came from different 
batches. These are the first recorded estimates of the error in leach 
rates for saltstone. 


50110 (DPST—85-813) Estimated release from the salt- 
stone landfill effect of landfill caps and landfill-cap/monolith- 
liner combinations. Wilhite, E.L. (Savannah River Lab., 
Aiken, SC (USA)). 25 Oct 1985. Contract AC09- 
76SRO00001. 10p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86015675. 

The effect of capping the entire saltstone landfill is depend- 
ent on the effectiveness of the clay cap in preventing infiltration. A 
cap that is 99% effective will reduce releases from the saltstone 
landfill by a factor of 7.7. Several combinations of landfill design 
alterations will result in meeting ground water standards. 


50111 a oan approximation of nitrate 
diffusion saltstone. R.M.; Yau, W.W.F.; 
Grant, M.W. W. (Sevannal River La Lab., Aiken, SC (USA)). 4 
Dec 1985. Contract AC09- 76SR00001. 13p. NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86015676. 

This report describes: (1) The justification for using one di- 
mensional semi-infinite solid, with zero surface concentration, as an 
adequate model for saltstone leaching. (2) A simplified model in- 
volving leaching from a monolith into a well stirred tank to de- 
scribe the transient salt concentration in the soil as the water in it 
migrates toward the saturated zone. (3) The effect, on the flux of 
sodium nitrate into the soil, of a slab of material such as clay or 
cement, placed between the saltstone and soil. It is assumed that the 
material in intermediate between that of the saltstone and soil. 
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50112 (DPST—85-1119-Rev.1) Current waste generation. 
Revision 1. Jaegge, W.J. (Savannah River Lab., Aiken, SC 
(USA)). 21 Jan 1986. Contract AC09-76SR00001. 5p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86015711. 

The average monthly radioactive waste generation rates 
from major plant facilities are tabulated. The major facilities are: 
Tritium Facility, Raw Materials Area, Reactor Department, Sepa- 
rations Department, Waste Management facilities, Laboratories De- 
partment, and Savannah River Laboratory. The waste from the dif- 
ferent facilities is described. 


50113 (DPST—86-251) Tank 24 lysimeters: monitoring 
during the first two years. Oblath, S.B. (Savannah River 
Lab., Aiken, SC (USA). Technical Div.). 29 Jan 1985. Con- 
tract AC09-76SR00001. 33p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86015673. 

The Tank 24 lysimeters have been in operation for two 
years. This report summarizes the monitoring of the three lysi- 
meters and the rainfall at the site during this time. All of the moni- 
toring data is tabulated. These data should be useful for validating 
modeling efforts and for comparison to the future behavior of the 
lysimeters. Planned improvements in the soil moisture sample col- 
lection and analysis will provide a more complete picture of the ly- 
simeter behavior. The only lysimeter to release saltstone compo- 
nents to the lysimeter sump during the first two years is the un- 
capped lysimeter. The effluent water from both the clay and gravel 
capped lysimeters contain no more nitrate, non-volatile beta activi- 
ty, or tritium than the rainwater samples. The lysimeters do not 
seem to be in hydrologic balance at this time, with the gravel 
capped lysimeter releasing more water than the other two. The 
clay capped lysimeter produces the smallest amount of effluent 
water. The maximum concentrations observed from the uncapped 
lysimeter are 95 mg/L for nitrate, 5100 pCi/L for Tc (non-vola- 
tile beta), and 57 nCi/L for tritium. There has been a good correla- 
tion between nitrate, sodium, and non-volatile beta activity in the 
samples. Tritium has a significant contribution from rainwater at 
the site, and does not make a good indicator for the presence of the 
leached saltstone components. 


(EGG-M—14486) Siting actions in compacts and 
nonmember states. Tullis, J. (EG and G Idaho, Inc., Idaho 
Falls (USA)). May 1986. Contract AC07-761D01570. 14p. 
(CONF-8605157—2). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86013460. 

From W: conference on low-level waste disposal 
and cleanup; Alexandria, VA, USA (22 May 1986). 

This paper examines the status of siting actions in those com- 
pacts and states currently progressing with siting studies. The ef- 
forts of the Central Compact Commission, Texas, California, Colo- 
rado and Illinois are highlighted to illustrate progress, methodolo- 
gy, and problems encountered. 


50115 (EIR—589) Modelling interaction of deep ground- 


waters with bentonite and radionuclide speciation. Wanner, 
H. (Bidgenoessisches Inst. fuer Reaktorforschung, Wueren- 
lingen (Switzerland)). Apr 1986. 103p. NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE86703341. 

In the safety analysis recently reported for a potential Swiss 
high-level waste repository, radionuclide speciation and solubility 
limits are calculated for expected granitic groundwater conditions. 
With the objective of deriving a more realistic description of radio- 
nuclide release from the near-field, an investigation has been initiat- 
ed to quantitatively specify the chemistry of the near-field. In the 
Swiss case, the main components of the near-field are the glass 
waste-matrix, a thick steel canister horizontally emplaced in a drift, 
and a backfill of highly compacted sodium bentonite. This report 
describes a thermodynamic model which is used to estimate the 
chemical composition of the pore water in compacted sodium ben- 
tonite. Solubility limits and speciation of important actinides and 
the fission product technetium in the bentonite pore water are then 
calculated. The model is based on available experimental data on 
the interaction of sodium bentonite and groundwater and represents 
means of extrapolation from laboratory data to repository condi- 
tions. The modelled composition of the pore water of compacted 
sodium bentonite, as well as the various compositions resulting 
from the long-term extrapolation, are used to estimate radionuclide 


05 NUCLEAR FUELS 
0520 Waste Management 


solubilities in the near-field of a deep repository. From the chemical 
point of view, calcium bentonite seems to be more stable than 
sodium bentonite in the presence of Swiss Reference Groundwater. 
Since the effect of calcium bentonite on the groundwater chemical 
composition will be considerably less marked than that of sodium 
bentonite, especially with respect to key parameters for the nuclide 
speciation like carbonate concentration and pH, the use of calcium 
bentonite instead of sodium bentonite will improve the reliability in 
the prediction of source terms for radionuclide transport in the geo- 
sphere. 


50116 (EPRI-NP—4730) Radwaste sludge removal and 
packaging. Larson, D.E. (Pacific Northwest Lab., Richland, 
WA (USA)). Aug 1986. Contract AC06-76RL01830. 163p. 
NTIS, PC A08/MF A0O1 - Research Reports Center, Box 
50490, Palo Alto, CA 94303; GPO Dep. File Number 
DE86015658. 

A study was conducted to evaluate cost-effective technol- 
Ogies to remove and package radwaste sludge at utility power reac- 
tors. The scope of this study includes describing the sludge that is 
encountered at utilities; presenting regulations, criteria, and guide- 
lines that apply to selecting a sludge processing approach; and eval- 
uating technologies applicable to utilities for sludge management. 
For technology comparisons (technical and economic), nine sludge 
recovery and packaging concepts are defined, using the sludge at 
GPU Nuclear Corporation’s Three Mile Island-Unit 2 (TMI-2) as a 
basis. The study concludes that a variety of efficient process/equip- 
ment systems are available or can be adapted for use in sludge re- 
covery and packaging. A system should be selected based on the 
properties of the sludge, the availability of plant capability, costs, 
the effluent and sludge product requirements, and safety criteria. 
For sludge management systems that are used infrequently to proc- 
ess small volumes of sludge, it is difficult to justify significant cap- 
ital funding or the use of expensive technologies. Evaluation of effi- 
cient and cost-effective approaches leads to optimized use of avail- 
able technologies such as vacuum cleaning, spray systems, filtration, 
sedimentation, centrifugation, dewatering, solidification, and ship- 
ping. Existing plant systems may be used for final solid fines re- 
moval or other treatment, where appropriate. 


50117 (EUR—9854) Fracture hydrology relevant to radi- 
onuclide Field work in a granite formation in Corn- 
wall. Bourke, P.J.; Hodgkinson, D.P.; Durrance, E.M.; 
Heath, M.J. (Commission of the European Communities, 
Luxembourg). 1985. 22p. European Community Information 
— 2100 M St., N.W., Suite 707, Washington, DC 

Separation, orientation, apertures and intersections of water- 
bearing fractures are the variables which control water flow and 
affect radionuclide transport through fractured rocks. The need is 
discussed for information on the distribution of these variables in 
statistical treatments of flow and transport, because of the inadequa- 
cy of permeability and porosity data in continuum treatments. Satis- 
factory methods of measuring distributions of separation, orienta- 
tion and apertures have been developed and data for Cornish gran- 
ite are presented. An estimate of the average distance between frac- 
ture intersections is made. 


50118 (EUR—9855) Heat transfer experiment in a gran- 
ite formation at Cornwall. Bourke, P.J.; Hodgkinson, D.P. 
(Commission of the European Communities, Luxembourg). 
1985. 15p. European Community Information Service, 2100 
M St., N.W., Suite 707, Washington, DC 20037. 

An experiment simulating a waste package was started in 
1978 in Cornish granite. To obtain measurable temperature rises 
through large volumes of rock, an electrical heater at 50-m depth 
was run for four years. The heater was then switched off and the 
cooling was monitored for another year. The results show that 
most of the heat transfer was by conduction but that some convec- 
tion occurred and that temperatures can be predicted with some 
confidence. 





. Muenchen, Braunschweig (Germany, 
ne Kavernen Bau- und Betriebs- 
ie over (Germany, F.R.)). 1985. 
. Tn German). NTIS (US Sales Only), PC A06/MF 


. File Number DE86752680 
Studies on the effects of a hypothetical accident i involving 


prior to, during, and after flovelling. Geophysical measurements of 


flovelling. Examination of an artificial barrier structure for the test- 
ing and assessment of technical barriers and their efficiency. (HP). 


50120 (INIS-mf—10154) Contaminant transport in soils 
and its in the design of waste management facili- 
ties. Barbour, S.L.; Krahn, J. (Canadian Geotechnical Socie- 
ty, Montreal, Quebec; Saskatchewan Univ., Saskatoon 
(Canada)). 1984. 13p. (CONF-8306275—2). NTIS (US Sales 
Only), PC 8 AO1. File Number DE86703086. 

From 7. Panamerican conference on soil mechanics and 
foundation i Vancouver, Canada (1 Jun 1983). 

Transport of contaminants in soils is governed by advection, 
dispersion, geochemical mass transfer and decay in the case of ra- 
dioactive materials. Advection is the process whereby the contami- 
nant is being carried along by moving water. Dispersion arises from 
mechanical mixing due to velocity distributions between soil parti- 
cles and molecular diffusion. Geochemical mass transfer retards the 
migration because of adsorption and/or precipitation. Decay results 
in a decrease of contaminant concentrations for radioactive materi- 
als. Studies on the effectiveness of a cutoff wall in granular soils 
beneath a tailings dyke show that the most important parameter is 
the groundwater flow velocity. It not only controls the advective 
transport but also directly affects the dispersive component and the 
attenuation that may be obtained through adsorption and decay. 


(INIS-mf—10155) Sub-aerial tailings deposition. 
Knight, R.B.; Haile, J.P. (Canadian Geotechnical Society, 
Montreal, Quebec). 1984. 13p. (CONF-8306275—3). NTIS 
(US Sales Only), PC A02/MF AOl1. File Number 
DE86703087. 
From 7. Panamerican conference on soil mechanics and 
foundation Vancouver, Canada (1 Jun 1983 
The of onrial Sos technique cies Gi euuceatin 
udinas Wiastaipath ctonten adiisheaatenalindtan ens 
partially air dry prior to covering with a further layer. Underdrain- 
age produces densities in excess of those achieved by sub-aqueous 
deposition and any air-drying serves to preconsolidate each layer 
with a resulting further increase in density. The low permeability of 
the tailings surface resulting from this deposition technique results 
in high runoff coefficients and, by decanting the runoff component 
of direct precipitation, a net evaporation condition can be achieved 
even in high rainfall areas. An underdrainage system prevents the 
build-up of excess pore-pressures within the tailings mass and at de- 
commissioning the tailings are fully consolidated and drained there- 
by eliminating the possibility of any long term seepage. This paper 
presents a general description of these design concepts, and details 
of two projects where the concepts have been applied. 


ea Dewatering tailings impound- 
interior drains. Charlie, W.A.; Doehring, D.O.; 
Durnford, D.S.; Martin, J.P. (Canadian Geotechnical Socie- 
ty, Montreal, L, Quebec Colorado State Univ., Fort Collins 
(USA). t. Oo! Drexel Univ., Philadel- 
> PA (USA)). 1984. 12p. ¢ NF-8306275—1). NTIS 
Sales Only), A02/MF AOl. File Number 
DES6703078. 


From 7. Panamerican conference on soil mechanics and 
foundation engineering; Vancouver, Canada (1 Jun 1983). 

For the design of a new uranium tailings impoundment in 
the western United States, it was proposed that an interior drainage 
system be considered to economically and reliably minimize poten- 
tial short- and long-term environmental impacts. The objectives 
were to decrease the effective hydraulic head on the clay liner, to 
dewater and stabilize the tailings, and to increase the amount of 
water recycled to the mill. In addition, desaturation of the im- 
poundment would induce capillary pressure (negative porewater 
pressure), further reducing the potential movement of dissolved 
pollutants. This paper presents saturated and unsaturated 
principles and reviews the concept, criteria and design of the vari- 
ous interior drainage systems considered. 


(INIS-mf—10158) Study of facilities relative to 
stabilization of uranium mill tailings at Elliot Lake. Final 
report. (Canada Centre for Mineral and Energy Technolo- 
By, Ottawa, Ontario; Simon-Carves of Canada Ltd., Wil- 
owdale, Ontario). Jun 1983. 6lp. NTIS (US Sales Only), 
PC A04/MF AO1. File Number 86703079. 

The total project capital cost of facilities to stabilize uranium 
mill tailings at Elliot Lake while producing 350,000 short tons per 
year of sulphuric acid and 266,000 short tons per year of triple su- 
perphosphate is approximately 153 million dollars. This includes 
pyrite flotation, roasting, acid and phosphate production, site prepa- 
ration, utilities and project overhead. A new operating credit of 
20.43 dollars per short ton of acid is estimated, achieved from the 
sale of steam and fertilizer. Two alternatives to the above were also 
examined, as follows: a) Production of 596,000 short tons per year 
of acid, and the sale of 246,000 short tons which are in excess of 
the Elliot Lake mill’s requirement. The capital cost of this scheme 
is approximately 89 million dollars, with a net operating credit of 
14.97 dollars per short ton of acid. b) Production of only 350,000 
short tons per year of acid. This would entail disposal of the excess 
pyrite floated from the Rio Algom mills. The capital cost of this 
scheme is approximately 75 million dollars, with an operating cost 
of 10.47 dollars per short ton of acid. 


50124 (INIS-mf—10159) Development of the disposal 
technology research component of the National Uranium Tail- 
ings Program. Final report. Melis, L.A. (Canada Centre for 
Mineral and Energy Technology, Ottawa, Ontario). Mar 
1983. 119p. NTIS (US Sales Only), PC A06/MF AO1. File 
Number DE86703088. 

The National Technical Planning Group on Uranium Tail- 
ings Research, organized by CANMET in 1980, recommended the 
establishment of a National Uranium Tailings Program to develop 
research on the long-term abandonment of uranium mine tailings. 
This report deals with the disposal technology component of this 
program and attempts to provide recommendations with Tespect to 
potential research avenues in this area. A description of uranium 
tailings in Canada is provided in order to identify the current situa- 
tion with uranium tailings management. Uranium mining sites de- 
scribed include the Elliot Lake and Bancroft area of Ontario, the 
northern Saskatchewan properties and the two abandoned sites in 
the North West Territories. The description of the sites was facili- 
tated by subdividing the tailings into inactive sites, active sites, new 
tailings sites and areas of tailings in a close-out situation. Methods 
identified as promising include subsurface disposal, in-situ leaching, 
prevention of pyrite oxidation and reclamation studies at abandoned 
sites. 


(INIS-mf—10405) Prospects of interim storage in 
the Netherlands of irradiated fuel elements and fission prod- 
ucts. Final draft. Eendebak, B.T.H.; Wit, H.W. de; Pierik, 
J.T.G.; Vriesema, B. (Commissie Mogelijkheden van Interi- 
amen in Nederland van Splijtstofelementen en Kernsplijt- 
i (MINSK); oe oe Electrotechnische Mater- 

len N.V., Arnhem (Netherlands); Netherlands Energy Re- 

search Foundation, Petten). 1984. 124p. (In Dutch). NTIS 

(US Sales Only), PC A06/MF AOl. File Number 
DE86703278. 

The search for temporary and ultimate storage techniques 

for radioactive wastes in the Netherlands is co-ordinated by the 

Planning Board ‘Integraal Landelijk Onderzoek Nucleair Afval’ 
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(ILONA). One of its tasks is to investigate the interim storage of 
high-level radioactive wastes, especially those of irradiated fuel ele- 
ments and fission products. In this report, an overview is given of 
various storage techniques appropriate to the Netherlands, like stor- 
age in water bassins, in vaults and in silos. Radiation protection and 
environmental aspects are discussed. The following wastes are con- 
sidered: fuel elements; high-level radioactive solid wastes from re- 
processing plants; and fission wastes from reprocessing plants. Data 
of the Borssele reactor and the Dodewaard reactor and reactors to 
be. built yet, good for 3000 MWe are taken into account. (G.J.P.). 
This study is performed on behalf of the Ministry of Economic Af- 
fairs under supervision of the Policy Board National Research Nu- 
clear Wastes; 11 refs.; 23 figs. 


50126 (JAERI-M—85-161) Development of partitioning 
method, Behavior of metal ions contained in the high-level 
liquid waste in the extraction with DIDPA. Yamaguchi, Isoo; 
Kubota, Masumitsu; Nakamura, Haruto; Okada, Kenzo. 
(Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Oct 1985. 22p. (In Japanese). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86703329. 

A partitioning method has been developed under the con- 
cepts of separating radioactive nuclides from a high-level waste ac- 
cording to their half lives and radioactive toxicity, and of disposing 
the waste safely. The partitioning test using about 18 liters (220Ci) 
of the fuel reprocessing waste prepared at PNC was started in Oc- 
tober of 1982. In this test the behavior of radioactive nuclides was 
made clear. The present paper describes chemical behavior of non- 
radioactive elements contained in the high-level liquid waste in the 
extraction with di-isodecyl phosphoric acid (DIDPA). Distribution 
ratios of most of metal ions for DIDPA were less than 0.05, except 
that those of Mo, Zr and Fe were higher than 7. Ferric ion could 
not be back-extracted with 4 M HNOs, but with 0.5 M (COOH). 
In the extraction with DIDPA, the third phase, which causes clos- 
ing the settling banks or the flow paths in a mixer settler, was 
formed when the ferric ion concentration was over 0.02 M. This 
unfavorable phenomenon, however, was found to be suppressed by 
diluting the ferric ion concentration to lower than 0.01 M or by re- 
ducing ferric ion to ferrous ion. 


(NUREG/CR—2317-Vol.1-No.3) Container assess- 
ment: corrosion study of HLW container materials. Quarterly 
progress report, July-September 1981. Volume 1, No. 3. Ahn, 
T.M.; Soo, P. (Brookhaven National Lab., Upton, NY 
(USA). Nuclear Waste Management Div.). Jan 1982. Con- 
tract AC02-76CH00016. 33 Ma MONLNUREG.51442:VeL 1- 
No.3). NTIS, PC ‘A03/MF AOl - GPO. File Number 
TI86000121. 

Work has been started on the corrosion and hydrogen em- 
brittlement behavior of commercially pure titanium (ASTM Grade 
2), TiCode-12 (ASTM Grade 12), and OFHC copper, which are 
primary candidate materials for high level waste containers. The 
test environment used is a simulated brine solution typical of 
bedded salt at 150 C or room temperature. The immersion test re- 
sults for these materials are in reasonable agreement with previous 
screening test results of Sandia National Laboratory; electron beam 
welded titanium and TiCode-12 samples show higher corrosion 
rates than the non-welded samples. To understand the difference 
between titanium and TiCode-12 in uniform and crevice corrosion, 
electrochemical tests were performed. While the initial repassiva- 
tion behavior is similar in terms of charge density transfer after 
scratching tests in 1 M HCl solution at 80 C, titanium shows an 
active peak in polarization curves in brine at room temperature 
while TiCode-12 does not. Also, the open circuit corrosion poten- 
tial of TiCode-12 is about 300 mV more anodic than that of titani- 
um in 0.1 M HC! plus 0.9 M KCI solution at 85 C. Slow strain rate 
embrittlement and impact embrittlement have been observed in ca- 
thodically hydrogen charged commercially pure titanium and 
TiCode-12 in tension and buckling tests. C-ring and U-bend speci- 
mens of titanium and TiCode-12 have been designed and a slow 
strain rate test machine is being built to study stress corrosion 
cracking. Alternating Current Impedance and Scanning Reference 
Electrode Techniques are ready for pitting studies. For the study of 
radiation-induced ‘corrosion, an irradiation cell was set up in the 
gamma pool to estimate quantitatively the oxidants as well as hy- 
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drogen produced by the gamma radiation in the brine solutions. 35 
refs., 18 figs., 5 tabs. 


(NUREG/CR—4620) Methodologies for evaluat- 

ing long-term stabilization designs of uranium mill tailings 

Nelson, J.D.; Abt, S.R.;Volpe, R.L.; Van 

Zye, D.; Hinkle, N.E.; Staub, W.P. (Colorado State Univ., 

Fort Collins (USA); Oak Ridge National Lab., TN (USA)). 

Jun 1986. Contract AC05-840R21400. 147p. (ORNL/TM— 

10067). NTIS, PC AO7/MF AOi - GPO. File Number 
TI86007859. 

Uranium mill tailings impoundments require long-term (200 
to 1000 years) stabilization. This report reviews currently available 
methodologies for evaluating factors that can have a significant i in- 
fluence on tailings stabilization and develops methodologies in tech- 
nical areas where none presently exist. Mill operators can use these 
methodologies to assist with (1) the selection of sites for mill tail- 
ings impoundments, (2) the design of stable impoundments, and (3) 
the development of reclamation plans for existing impoundments. 
These methodologies would also be useful for regulatory agency 
evaluations of proposals in permit or license applications. Method- 
ologies were reviewed or developed in the following technical 
areas: (1) prediction of the Probable Maximum Precipitation (PMP) 
and an accompanying Probable Maximum Flood (PMF); (2) predic- 
tion of the stability of local and regional fluvial systems; (3) design 
of impoundment surfaces resistant to gully erosion; (4) evaluation of 
the potential for surface sheet erosion; (5) design of riprap for pro- 
tecting embankments from channel flood flow and overland flow; 
(6) selection of riprap with appropriate durability for its intended 
use; and (7) evaluation of oversizing required for marginal quality 
riprap. 


50129 (OAP-IE—85,.07) Ocean disposal of heat _— 
ing radioactive waste. Penetrator trajectory modelling and 

t criteria. (Ove Arup and Partners, London 
(UK)). Nov 1985. 104p. NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE86703089. 

The detailed radiological assessment of any proposed oper- 
ations for the disposal of heat-generating radioactive waste in deep 
ocean sediments would require data describing expected embed- 
ment depths and spacing of the waste. In this study a theoretical 
model which predicts penetrator trajectories from launch through 
to rest in the sediment has been produced and has been used to 
generate data for environmental models. The trajectory model has 
been used to study the effects of small imperfections and launch pa- 
rameters on the motion of a reference penetrator through water 
and sediment. The model predicts that the horizontal displacements 
of the penetrators’ final resting places in the sediment from their 
launch positions at the ocean surface could be limited to less than 
15m by twisting their tail fins uniformly by just one degree to 
induce spinning. The reference penetrator is predicted to achieve 
satisfactory embedment depth for all the cases considered including 
allowance for the effect of curved penetration paths in the seabed. 
However, the ability of the model to represent highly non-linear 
sediment penetration paths is demonstrated. Distribution histograms 
of seabed impact points relative to specific release points are pre- 
sented. The area of seabed required is calculated. 


50130 (PNL-SA—13802) —— 
tive waste: an international issue. ey, L.T. @ 
Northwest Lab., Richland, WA (USA)). Aug 1986. ae 
tract AC06-76RL01830. 13p. (CONF-860826—4). NTI 

A02/MF A01; 1; GPO Dep. File Number DESOOISS27- 

From National meeting of the American Institute of Chemi- 
cal Engineers; Boston, MA, USA (24 Aug 1986). 

Criteria and technology for the long-term disposal of radio- 
active wastes by deep geologic emplacement are falling into place 
throughout the international community for the long-term disposal 
of radioactive wastes. Selection of a site, design of the waste pack- 
age and repository and evaluation of its performance requires ex- 
tensive technical analyses and the necessary technical data for use 
in the analyses. The development of the modeling techniques and 
supporting data are being done through numerous activities, both 
theoretical and experimental, on a world-wide basis with an end 
goal of limiting the environmental impact to levels for which a 
world-wide consensus already exists. The development of radioac- 
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tive waste disposal systems requires extensive knowledge of nucle- 
ar, chemical and physical principles, the environment and mathe- 
matical techniques. These needs exacerbate the problem of. public 
understanding. The chemical engineer can do much to help public 
understanding by becoming aware of the technology and reducing 
the language to layman's terms. The development of this technolo- 
gy, as has much of the nuclear technology already developed, will 
ultimately find application in the disposal of nonradioactive hazard- 
ous wastes which are now becoming a major public conern. 


50131 (PNL-SA—13888) Containment of krypton-85 by 
an ion-implantation/sputtering process using rare earth alloys. 
McClanahan, E.D.; Moss, R.W.; Greenwell, E.N.; Bradley, 
E.R.; McDonald, E.L. (Pacific Northwest Lab., Richland, 
WA (USA)). Jul 1986. Contract AC06-76RL01830. 23p. 
(CONF-860820—10). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86015531. 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle,  * USA (17 Aug 1986). 

The design of a remotely operable ion-implantation/sputter- 
ing process for containment of *Kr in a solid metal alloy matrix is 
described. The process operates at subatmospheric pressure and is 
compatible with plants for reprocessing irradiated nuclear fuel that 
tange in size up to 2000 metric tons of heavy metal per year. Proc- 
ess capacity is determined by the size, operating power, and 
number of individual krypton-trapping storage devices (KTSDs) 
that can be operated simultaneously in parallel. A 65-kW nonra- 
dioactive multiple storage device unit was constructed using three 
unshielded test modules. The KTSDs contained composite targets 
with copper-yttrium surface areas ratios of 1 and 5 to provide the 
matrix for the krypton product. Two of the KTSDs, with substrate 
surface areas of 1500 and 1000 cm’, were operated simultaneously 
for over 3 h on a common manifold without an auxiliary vacuum 
pump. The other, a 1000-cm? unit, was tested for 1 h. Krypton was 
incorporated at rates of 1.5 liters (STP) per hour for the larger and 
1.0 and 0.7 liters (STP) per hour for the smaller KTSDs, respec- 
tively. A higher yttrium content in one of the smaller KTSD's 
target was responsible for the greater trapping rate in the smaller 
units. Radioactive tests, using a total of 382 Ci of a krypton mixture 
containing 4.2% ®Kr, were performed to verify that the 8 particle 
flux did not adversely affect the process and to provide representa- 
tive Kr storage product for long-term elevated-temperature test- 
ing. Three-scale KTSDs, with a substrate area of 345 cm? and con- 
taining 80 to 150 Ci each of ®Kr implanted in a copper-yttrium 
alloy, are being stored at temperatures ranging from 150 to 350°C. 
Periodic sampling is in progress. 


50132 (PPA-T—24) Control in the use and disposal of ra- 
dioactive chemicals in Malaysia, Fatimah Mohd Amin; Syed 
Abdul Malik Syed Zain. (Unit Tenaga Nuklear, Bangi on 
langor (Malaysia)). 1983. 20p. Nuclear Energy Unit, 

43000 Kajang, Malaysia. 

Radioactive chemicals fall under the category of hazardous 
substances due to their inherent property of emitting ionizing radi- 
ation which poses a potential hazard to man and the environment. 
In Malaysia, these substances have been used in various fields such 
as medicine, research and industry, but the quantities involved are 
very small. However, it can be envisaged that there will be a rapid 
demand for radioactive chemicals in view of the potential contribu- 
tion of nuclear science and technology towards the country’s 
growth and development. Thus, positive steps should be taken to 
ensure that these chemicals are used and disposed in a safe and 
proper manner. The existing legislation with regards the control of 
radioactive chemicals in Malaysia is found in the Radioactive Sub- 
stances Act, 1968. A move has also been made to ensure the safe 
and proper disposal of radioactive materials with the establishment 
of the National Radioactive Waste Treatment Centre in PUSPATI. 


50133 (PPA-T—34) Close look on the aspects of radioac- 
tive waste fee oe, ae Abdul Malik Syed Zain. (Unit 
Gn Maly) Nocenr En maps (Malaysia)). Jan 1984. 83p. 


y). Nuclear athe nit, Bangi, 43000 Kajang, Ma- 

splices clin atta lati al 
viewed. Special reference made from the waste it in Nu- 
clear Facilities Course at KFK, Karlsruhe, Federal Republic of 
Germany, 5-30 September 1983. 
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50134 (RHO-WM-EV—14-P) Computer program 
(WACD for the evaluation of waste by the Washington De- 
partment of Ecology dangerous waste protocol. Strickland, 
R.D. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). Jun 1986. Contract AC06- 
77RL01030. 180p. NTIS, PC A09/MF A01; GPO Dep. File 
Number DE860 5431. 

WAC-173-303 is a Washington State Department of Ecology 
regulation that specifies a procedure to designate potentially toxic 
wastes. A computer program, WACTI, has been developed to auto- 
mate some of the screening test that are mandated by the regula- 
tion. The first part of the computer program name refers to WAC- 
173-303 and the “I” refers to the program as the first version. The 
program provides for both list designation and criteria designation 
as defined in WAC-173-303. This document consists of the design 
requirements for the program, the hardware components of the 
system, the vendor supplied software used by the system, the com- 
puter program description, computer program validation, the com- 
puter program listing, and the user manual. 


50135 (SAND—84-1351-Rev.) Two-stage repository 
velopment at Yucca Mouontain: an engineering ‘eaubility 
study. MacDougall, H.R. (comp.). (Sandia National Labs., 
Albuquerque, NM (USA). Nuclear Waste Engineering 
Projects Div.). Dec 1985. Contract AC04-76DP00789. 248p. 
NTIS, PC All/MF A0Ol; 1; GPO Dep. File Number 
DE86014931. 

The Nuclear Waste Policy Act of 1982 requires that the first 
repository for disposal of high-level radioactive waste be ready to 
receive waste by January 31, 1998. The preliminary designs of can- 
didates for the first repository include a single waste-handling 
building constructed in one stage. After considering possible ap- 
proaches to repository construction, the Department of Energy has 
proposed in its draft Mission Plan to construct the first repository 
in two steps to increase confidence in meeting the 1998 deadline. 
Therefore, the Department of Energy has requested the preparation 
of this engineering study to verify the validity of the two-stage ap- 
proach to repository construction. This approach involves concur- 
rent construction of two waste-handling buildings. The first would 
be completed in time to accept the equivalent of 400 MTU/y of 
waste by January 31, 1998. It would operate for 5 y, during which 
time construction of a full-capacity, 3000-MTU/y waste-handling 
building would be completed. The design includes six accesses to 
the underground facility: four vertical shafts and two ramps. The 
principal conclusion derived from this study is that two-stage re- 
pository construction can allow receipt and disposal of the 400 
MTU/y of waste by January 31, 1998. Four alternate concepts 
have been explored to determine whether savings in costs could be 
accomplished. All four alternate concepts appear technically feasi- 
ble and are potentially more cost effective than the reference ap- 
proach. 


50136 (SKB-KBS-TR—84-18) Natural analogues to the 
conditions around a final repository for high-level radioactive 
waste. Smellie, J.A.T. (ed.). (Swedish Nuclear Fuel and 
Waste Management Co., Stockholm). Dec 1984. 43ip. 
(CONF-8410434—). NTIS (US Sales Only), PC A19, 
A01. File Number DE86703279. 

From Natural analogue workshop; Lake Geneva, WI, USA 
(1 Oct 1984). 

This report documents the proceedings resulting from a 
Workshop held at Lake Geneva, Wisconsin, USA, from 1-3 Octo- 
ber, 1984. The theme of the Workshop was entitled ‘Natural ana- 
logues to the conditions around a final repository for high-level ra- 
dioactive waste’, and was restricted to ultimate disposal in a crystal- 
line bedrock environment. The Workshop provided an important 
first step in co-ordinating and focussing different national and indi- 
vidual interests and approaches towards natural analogue studies. 
One of the points highlighted at the concluding forum of the meet- 
ing was the necessity to first define the geochemical processes 
which are assumed to occur after disposal of the radioactive waste, 
and then locate suitable analogue systems which can be used to test 
the mechanisms of one, or a simple combination of these geochemi- 
cal processes. Even accepting that the choice of which geochemical 


- process(es) to be selected for validation wili be sensitive to individ- 


ual national disposal strategies, farfield radionuclide retardation 
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mechanisms in the geosphere were considered to be a central topic 
of importance, and should therefore be given high priority. At this 
early stage in the development of natural analogue studies it was 
not possible to cover all the important aspects. In retrospect, the 
role of the models should have received more attention; bridging 
the gap between geoscientists and the modellers was seen as being 
of prime importance in future meetings of this nature. 


50137 (SKB-TR—85-10) Chemical interactions between 
the bentonite and the natural solutions from the granite near 
a repository for spent nuclear fuel. Fritz, B.; Kam, M. 
(Swedish Nuclear Fuel and Waste Management Co., Stock- 
holm). Jul 1985. . NTIS (US Sales Only), PC ‘A03/MF 
AO01. File Number 86703256. 

The chemical evolution of a bentonite in contact with two 
different aqueous solutions from Swedish granititc massifs has been 
studied by geochemical modelling of mass transfers. The initial so- 
lutions are natural solutions from drillholes, one shallow diluted 
groundwater and one more saline solution from a deep aquifer in 
the granite. In order to model the behavior of bentonite in a reposi- 
tory for spent nuclear fuel (SKB project, Stockholm), the clay/so- 
lution ratio was taken very high (4 kg/kg or 10 moles of bentonite/ 
kg HzO). The solubility products of the reacting bentonite has been 
estimated from 25 to 200 degrees C using a solid solution model. 
With these datas the calculations showed that the bentonite does 
not remian stable with respect to the solutions along the heating 
curve (25 to 100 degrees C). The alteration of the bentonite may 
change a lot the chemistry of the solutions and produce a second- 
ary clay (smectite) and calcite, zeolite (laumontite) and amorphous 
silica. The mass transfer is always less important for the most saline 
water. However, these mass transfers and chemical evolutions of 
the solutions corresponds to an overall limited degradation of the 
bentonite phase because of an interne self buffering effect due to a 
high clay/water ratio. In particular no evolution to an illite type 
clay has been detected with no evidence for a potassium uptake in 
the exchangeable sites in a closed clay + water system. 


50138 (SKB-TR—85-11) Hydrochemical investigations in 

bedrock in relation to existing hydraulic condi- 
tions: experiences from the SKB test-sites in Sweden. Smellie, 
J.; Larsson, N.Aa.; Wikberg, P.; Carlsson, L. (Swedish Nu- 
clear Fuel and Waste Management Co., Stockholm). Nov 
1985. 358p. NTIS (US Sales Only), PC ‘A16/MF AOl. File 
Number DE86703257. 

This report represents the compilation, discussion and inter- 
pretation of hydrochemical and hydraulic data resulting from the 
SKB test-site investigations carried out over a period of three years 
(1982-1984). By systematically applying hydrological and geological 
considerations to each sampled horizon, it has been possible to dif- 
ferentiate between those groundwaters which are reasonably repre- 
sentative for the depth sampled, from those which have been sub- 
ject to contamination from different sources. Groundwaters which 
are here considered representative are defined as those which show 
no evidence of mixing with other water sources, whether from 
drilling water, younger, near-surface water, or other deeper 
groundwaters. As a consequence, only a few sampled horizons can 
be considered with serious hydrochemical attention. The lack of 
representative groundwater samples, whilst often due to technical 
problems or sampling from non-conductive sections of the bore- 
holes, also illustrate the extremely complex geometry of the pre- 
meable fracture systems in bedrock, and thus the diffi- 
culty of establishing the nature and depth relation of the ground- 
water tapped. Although the main findings of this study have re- 
vealed gross inadequacies in the hydrochemical programme, valua- 
ble experience has nevertheless been gained. Consequently, some of 
the improvements recommended in Section 7 of this report have 
been already implemented resulting in higher sampling standards 
and thus water samples which are much more representative for the 
hydrogeological environment under investigation. With 119 refs. 


50139 (VTT-TUTK—245) Calculation of ground water 
flow in safety analysis of nuclear waste disposal. Meling, K. 
(Valtion Teknillinen Tutkimuskeskus, oa (Finland); Val- 
tion Teknillinen Tutkimuskeskus, Otaniemi (Finland). Ydin- 
voimatekniikan Lab.). Jan 1984. 6lp. (In 
S Sales Only), PC A04/MF AOl. File Number 
186703344. 


a disposable rabbit formed of solid aerated plastic. The opening has 
been sized to receive and snugly hold the vessel without additional 
packing material to prevent damage to the vessel during transfer 
and to permit removal of such vessel intact from the rabbit follow- 
ing transfer and the aerated plastic aerated such that dissolution of 
the rabbit in a solvent followed by evaporation of the solvent yields 
solid waste material having a significantly smaller volume than the 
original volume of the rabbit; transferring the rabbit and the vessel 
to a desired location; removing the vessel intact from the rabbit; 
and disposing of the rabbit. 


50141 Redox characterization of simulated nuclear waste 
glass. Goodman, D.S.; Brite, D.W. Pacific North- 
west Lab., yy WA 99352). Journal of the American 
Ceramic Society; 69: : No. 5, 411-413(May 1986). Contract 
AC06-76RL01830. 

Ferrous/ferric equilibria were determined in an alkali-iron 
borosilicate glass of the type that is presently being considered for 
nuclear waste disposal. Theoretical redox behavior is found at con- 
ditions more reducing than 1 kPa. Deviation from this behavior at 
more oxidizing conditions results from mutual interactions between 
the iron redox couple and other multivalent ions in the glass. The 
results suggest that the ferrous/ferric ratio can be used as a quanti- 
tative indicator of the glass oxidation state in these complex gases. 
Implications regarding redox control of the vitrification process are 
discussed. 


50142 Investigation of foaming in liquid-fed melting of 

simulated nuclear waste glass. Goldman, D.S.; Brite, D.W.; 

Richey, W.C. (Battelle Pacific Northwest Lab., Richland, 

WA 99352). Journal of the American Ceramic Society; 69: 

No. 5, an 1986). Contract AC06-76RL01830. 
borosilicate 


other than iron. Foaming problems are largely solved under reduc- 
ing conditions, which result in less stable foams. The results suggest 
that a greater proportion of water vapor is released into the foam 
under more reducing conditions. The water destabilizes the foam 
by viscosity or surface tension effects and causes the bubbles to 
rupture on the melt surface. 


60143 United States Crystalline Repository Project - key 
research areas, Patera, E.S. (Dept. of Energy, Argonne, IL). 
Materials Research Society Symposia Proceedings; 50: 17- 
aoa (CONF-850995—). 

From Materials Research Society international symposium; 
Stockholm, Sweden (9 Sep 1985). 
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The Crystalline Repository Project is responsible for siting 
the second high-level nuclear waste repository in crystalline rock 
for the US Department of Energy. A methodology is being devel- 
oped to define data and information needs and a way to evaluate 
that information. The areas of research the Crystalline Repository 
Project is involved in include fluid flow in a fractured network, 
coupled thermal, chemical and flow processes and cooperation in 
other nations and OECD research programs. 


50144 US nuclear defense waste program current develop- 
ment and key research areas. Walton, R.D. Jr.; 

K.A. (Dept. of Energy, Washington, DC). Materials Re- 
search Society Symposia Proceedings; 50: 23-36(1986). 
(CONF-850995—). 

From Materials Research Society international symposium; 
Stockholm, Sweden (9 Sep 1985). 

The US has been engaged in defense nuclear activities for 
over 40 years. The primary goal of the Defense Waste and Byprod- 
ucts Management Program is to develop technology which ensures 
the safe, permanent disposal of all defense nuclear waste. Programs 
are in place at each US Department of Energy site which address 
long-term strategy for permanent disposal of waste generated as a 
result of defense operations. Technology is developed for assessing 
the hazards, environmental impact, and cost of each long-term dis- 
position alternative for selection and implementation. This paper 
addresses the key research areas and major facilities associated with 
the long-term management of defense nuclear waste. 


50145 Weathered basalt glass: a natural analogue for the 
effects of reaction progress on nuclear waste glass alteration. 
Grambow, B.; Jercinovic, M.J.; Ewing, R.C.; Byers, C.D. 
(Hahn-Meitner Institute, Berlin, West Germany). Materials 
Research Society Sy ia Proceedings; 50: 263-272(1986). 


YMpos: 
(CONF-850995—). Contract W-31-109-ENG-38. 


From Materials Research Society international symposium; 
Stockholm, Sweden (9 Sep 1985). 

Empirical data from natural occurrences of basalt glass are 
interpreted by a model which has been developed to describe the 
reaction progress of the corrosion of nuclear waste form borosili- 
cate glass. A description of the basalt glass/water reaction model is 
included. Implications are that there are similarities and differences 
in the phases that form in nature as compared with those observed 
in experiments. Depending on the environment, the rate may vary 
by five orders of magnitude. Basalt glasses confirm the effect of 
fracturing on nuclear waste glasses. The surfaces of the smallest 
cracks are altered to the same degree as that observed at the more 
exposed surfaces. Under certain conditions, basalt glasses can be 
preserved for periods of time up to hundreds of millions of years, 
while at other conditions the glass may be completely altered much 
earlier. The long-term stability of basalt glass is related to low. tem- 
peratures and effective sealing of the glass against circulating water. 
25 references, 3 figures, 2 tables. 


waste management. White, J.D.; McGuire, H.E. (Dept. of 
Energy, Richland Operations, Richland, WA). Nuclear Ma- 
terials Management; 14: No. 3, 528-537(1985). (CONF- 
850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, NM, USA (21 Jul 1985). 

The Hanford Site in Eastern Washington currently has in 
storage a large percentage of the total volume of radioactive de- 
fense waste in the United States. Facilities presently operating and 
those planned in the future produce high-level and transuranic 
wastes that will require final disposal. Waste compositions vary 
widely because of the many diverse processes operated at Hanford 
since the early 1940's. Progress toward resolution of disposal ac- 
tions is necessary to demonstrate responsible management of the 
production and waste management missions at the Hanford Site. An 
Environmental Impact Statement is currently being prepared pro- 
viding comparison of the reference approach with the other alter- 
natives. Whatever course of action is selected; significant material 
handling will be involved as the waste is prepared for disposal. 
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50147 Transuranic (TRU) waste management at Savannah 
River - past, present and future. D’Ambrosia, J.T. (Savannah 
River Operations Office, Aiken, SC). Nuclear Materials 
Management; 14: No. 3, 526-528(1985). (CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
a Albuquerque, NM, USA (21 Jul 1985 

Defense "RU meee Savannah River (SR) siie from the 

Department of Energy’s (DOE) national defense activities, includ- 
ing the operation of production reactors and fuel reprocessing 
plants and research and development activities. TRU waste is mate- 
rial declared as having negligible economic vaiue, contaminated 
with alpha-emitting radionuclides of atomic number greater than 
92, and half-lives longer than 20 years, in concentrations greater 
than 100 nCi/g. TRU waste has been retrievably stored at SR since 
1974 awaiting disposal. The Waste Isolation Pilot Plant (WIPP), 
now under construction in New Mexico, is a research and develop- 
ment facility for demonstrating the safe disposal of defense TRU 
waste, including that in storage at SR. The major objective of the 
TRU program at SR is to support the TRU National Program, 
which is dedicated to preparing waste for, and emplacing waste in, 
the WIPP. Thus, the SR Program also supports WIPP operations. 
The SR Site specific goals are to phase out the indefinite storage of 
TRU waste, which has been the mode of waste management since 
1974, and to dispose of SR’s Defense TRU waste. 


50148 The Defense Waste Processing Facility: an innova- 
tive process for high-level waste immobilization. = S.P. 
(U.S. Dept. of Energy, Savannah River Plant, Aiken, SC). 
Nuclear Materials Management; 14: No. 3, 538(1985), 
(CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, NM, USA (21 Jul 1985). 

The Defense Waste ocessing Facility (DWPF), under con- 
struction at the Department of Energy's Savannah River Plant 
(SRP), will process defense high-level radioactive waste so that it 
can be disposed of safely. The DWPF will immobilize the high ac- 
tivity fraction of the waste in borosilicate glass cast in stainless steel 
canisters which can be handled, stored, transported and disposed of 
in a geologic repository. The low-activity fraction of the waste, 
which represents about 90% of the high-level waste HLW volume, 
will be decontaminated and disposed of on the SRP site. After de- 
contamination the canister will be welded shut by an upset resist- 
ance welding technique. In this process a slightly oversized plug is 
pressed into the canister opening. At the same time a large current 
is passed through the canister and plug. The higher resistance of 
the canister/plug interface causes the heat which welds the plug in 
place. This process provides a high quality, reliable weld by a proc- 
ess easily operated remotely. 


50149 Wisconsin's perception of DOE's waste manage- 
ment program. Kleinhans, J.S. (Wisconsin Radioactive 
Waste Review Board, Madison, WI). Nuclear Materials 
Management; 14: No. 3, 261-264(1985). (CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als or Albuquerque, NM, USA (21 Jul 1985). 

This paper describes the duties and responsibilities of the 

Wisconsin Radioactive Waste Review Board and its two adversary 
councils, provides results of two surveys and a referendum that ex- 
press public opinion, and explains Wisconsin's concerns about the 
current state of DOE’s high-level nuclear waste program. 
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REFER ALSO TO CITATION(S) 50044, 50081, 50115, 50139, 51368, 51442, 
52020, 52056, 52102, 52105 


50150 (CONF-850314—Vol.3, pp 203-206) Modelling 
the flow of groundwater in the vicinity of a salt dome. 
Leijnse, T. (National Institute of Public Health and Envi- 
ronmental Hygiene, Leidschendam, Netherlands). 1985. Ari- 
zona Board of R meget. Arizona Univ., a of Engi- 
neering, Tucson, File Number T18600691 8. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 
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Radioactive waste from a repository in a salt dome can be 
transported to the biosphere by flowing groundwater, after contact 
of groundwater with the disposed material. In order to be able to 
describe the transport of radionuclides by flowing groundwater, the 
velocity in the vicinity of the salt dome must be calculated. This 
velocity field will especially be influenced by large gradients in the 
liquid density. The liquid density will vary from 1200 kg/m* close 
to the salt dome to 1000 kg/m® further away. Results of calcula- 
tions performed in a two-dimensional vertical model show that the 
effect of the liquid density on the velocity field is very pronounced. 


50151 (CONF-850314—Vol.3, pp 207-212) Geochemical 
models of mobility of components from low-level waste dis- 
posal sites. Johnson, K. (GECR, Inc., Rapid City, SD). 
1985. Arizona Board of Regents, Arizona Univ., College of 
Engineering, Tucson, AZ. File Number TI86006918. 

From Waste management '85; Tucson, AZ, USA (24 Mar 
1985). 

, Accurate predictions of transport of radionuclides and other 
contaminants away from low-level waste disposal sites must reflect 
an understanding of retardation processes. This paper (1) presents 
the geochemical concepts of sorption and precipitation; (2) relates 
the geochemical processes involving the major chemical composi- 
tion to the retardation of trace components, (3) presents a compart- 
mentalized approach for determining the various retardation mech- 
anisms dominating along the flow path; and (4) discusses the retar- 
dation behavior of the Tc-99 and I-129. Tc-99 and I-129 are long- 
lived isotopes associated with low-level radioactive waste that are 
often poorly retarded because of their anionic form. Existing data 
on the retardation show that Tc-99 and I-129 are retarded under 
specific geochemical conditions. Optimum conditions for retarda- 
tion should be determined for a waste site and incorporated into the 
design. Retardation is determined by the set of geochemical condi- 
tions created by contaminant seepage, soil mineralogy, and ground- 
water chemistry. The dominant retardation processes along the 
flow major chemical components create substrates for specific ad- 
sorption and coprecipitation of trace components in the zone of 
mixing seepage with groundwater. In units where chemical steady- 
state is maintained, ion-exchange and physical adsorption often are 
the primary controls of mobility. A method for incorporating retar- 
dation into solute transport modeling uses the concentrations of 
trace components existing the mixing zone as source terms and re- 
tardation coefficients for the area away from the mixing zone. 


50152 (DOE/NV/10270—5) Meteorological Monitoring 
Plan for the Nevada Nuclear Waste Storage Investigations 
Project, Yucca Mountain site. (Science Applications Interna- 
tional Corp., Las \~* NV (USA)). 19 Jul 1985. Contract 
AC08-83NV10270. 7T3p. (SAIC—84/7600). NTIS, PC A04/ 
MF A0O1; GPO Dep. Fite Number DE86015251. 

The Yucca Mountain monitoring network will consist of 
four 10-meter towers and one 60-meter tower each instrumented to 
collect data on wind speed, wind direction, sigma theta, ambient 
temperature, and relative humidity. In addition, the 60-meter tower 
will include instrumentation to measure net radiation (solar and ter- 
restrial), atmospheric turbulence, precipitation, and other meteoro- 
logical parameters that will be discussed later in this Meteorologi- 
cal Monitoring Plan (MMP). The monitoring stations are scheduled 
to be installed and fully operational by the end of September 1985. 
SAIC will assist DOE in developing station design and in final 
equipment selection and will be responsible for installation, mainte- 
nance, data reduction, and quality assurance activities. The follow- 
ing sections of this MMP provide a general project description, the 
specifics of the monitoring program, and the practices that will be 
employed to ensure the validity of the collected data. 


Reyes, B.D.; Case, M.J.; Wilh 
Idaho, Inc., Idaho Falls (USA)). Aug 1986. Contract ACO07- 
761D01570. 78p. NTIS, PC A05 A0l1; 1; GPO Dep. 
File Number DE86015385. 

The 1985 environmental surveillance report for the EG and 
G Idaho, Inc., radioactive waste management areas at the Idaho 
National Engineering Laboratory describes the environmental mon- 
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itoring activities at the Radioactive Waste Management Complex 
(RWMC), the Waste Experimental Reduction Facility (WERF), 
the Process Experimental Pilot Plant (PREPP), and two surplus fa- 
cilities. The purpose of these monitoring activities is to provide for 
continuous evaluation and awareness of environmental conditions 
resulting from current operations, to detect significant trends, and 
to project possible future conditions. This report provides a public 
record comparing RWMC, WERF, PREPP, and surplus ey 
environmental data with past results and radiation protection stand 

ards or concentration guides established for operation of Depart- 
ment of Energy facilities. 


50154 (KY—755) 


Plant, KY (USA)). May 1986. Contract AC05-840T21400. 
60p. NTIS, PC A04/MF A011; 1 - GPO; GPO Dep. File 
Number DE8601 1148. 

Air, water, soil, sediments, grass, and groundwater in the vi- 
cinity of the Paducah Gaseous Diffusion Plant were continuously 
or periodically sampled during 1985. Analyses for materials known 
to be in plant effluents were made to provide effluent control infor- 
mation and to determine compliance with applicable environmental 
standards. Low sulfur coal is burned in the steam plant to meet 
Kentucky emission limits for sulfur dioxide. Air analyses for radio- 
activity indicated concentrations at each offsite sampling station 
continue to remain at low levels as indicated by calculations of po- 
tential radiation dose to the public. Off-site analyses for fluorides in 
grass met the Kentucky Air Quality Requirements. All on-site and 
off-site airborne fluoride samples met the Kentucky one-week and 
one-month standards for gaseous HF. Soil samples were analyzed 
for uranium and showed no significant deviation from normal back- 
ground concentrations. The results of water sample analyses of the 
Ohio River show the chromium and fluoride concentrations to be 
in compliance with the requirements of the applicable Kentucky 
regulations. 


50155 (NUREG/CR—3925) SWIFT II self-teaching cur- 
riculum. Illustrative problems for the Sandia waste-isolation 


Labs. Albuquerque, NM (USA); GeoTrans, Inc., Herndon, 


(USA)). Aug 1986. Contract ACO04-76DP00789. 105p. 
(SAND $4.1586. NTIS, PC EO7/MF $7.15 - GPO. File 
Number 1186015123. 

Includes 8 sheets of 48x reduction microfiche. 

Several documents have been written describing SWIFT II, 
the most current version of the SWIFT (Sandia Waste Isolation 
Flow and Transport) code. NUREG/CR-3328 describes the theory 
and implementation, and NUREG/CR-3162 describes the required 
input of data and NUREG/CR-3316 describes the com- 
parison of the results from the SWIFT code with field data and 
other existing codes. This document is devoted to assisting the ana- 
lyst who desires to use the SWIFT II code. The analyst is referred 
to the User’s Manual for SWIFT II NUREG/CR-3162 for detailed 
data input instructions. Eight samples are presented to illustrate the 
use of SWIFT II. The implementation of the numerical simulation 
of the physical problem is described for each example. For each 
problem, a listing of the input data and a microfiche listing of the 
output are provided. 


(NUREG/CR—4162) Survey of statistical and 

sampling needs for environmental monitoring 

low-level radioactive waste disposal facilities. 

L.L.; Thomas, J.M. (Pacific Northwest Lab., Richland, WA 

(USA)). Jul 1986. wer na AC06-76RL01830. 96p. (PNL— 
4804). NTIS, PC A05/MF A0Ol - GPO. File Number 

1186013542. 

This project was designed to develop guidance for imple- 
menting 10 CFR Part 61 and to determine the overall needs for 
sampling and statistical work in characterizing, surveying, monitor- 
ing, and closing commercial low-level waste sites. When cost-effec- 
tiveness and statistical reliability are of prime importance, then 
double sampling, compositing, and stratification (with optimal allo- 
cation) are identified as key issues. If the principal concern is avoid- 
ing questionable statistical practice, then the applicability of kriging 
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(for assessing spatial pattern), methods for routine monitoring, and 
use of standard textbook formulae in reporting monitoring results 
should be reevaluated. Other important issues identified include 
sampling for estimating model parameters and the use of data from 
left-censored (less than detectable limits) distributions. 


50157 (NUREG/CR—4622) ee of stochastic flow 
and transport models for unsaturated soils: a comprehensive 
field study. Wierenga, P.J.; Gelhar, L.W.; Simmons, C-.S.; 
Gee, G.W.; Nicholson, TJ. (Pacific Northwest Lab., Rich- 
land, WA (USA); New Mexico State Univ., Las Cruces 
(USA): Massachusetts Inst. of Tech., Cambridge 5 oe 

1986. Contract AC06-76RL01830. 69p. (P 

S, PC A04/MF A0O1 - GPO. File Number TI86015421. 

This document describes a comprehensive field study for 
evaluating the effects of site variability on flow and transport of 
contaminants in the unsaturated zone. The field study is designed to 
measure the variability of key hydraulic properties within the un- 
saturated zone of an undisturbed field soil. A large trench, 5 m 
wide x 6.5 m deep x 25 m long, will be used to observe the trans- 
port of contaminants. Flow of water-coincident contaminants 
through the unsaturated zone will be monitored, and comparisons 
will be made between predicted and field-measured values. In addi- 
tion, a controlled lysimeter test has been initiated to look at the ef- 
fects of well-defined layering on transport processes. The stochastic 
model of Gelhar will be tested using the field and lysimeter test 
data. In this model, the fluctuations of measured hydraulic param- 
eters are assumed to represent statisically homogeneous random 
fields. The mean values of these parameters and their covariance 
functions will provide sufficient statistical characterization to evalu- 
ate the flow and transport processes at the site soley on the basis of 
these measured hydraulic properties. The data set will also be 
useful in testing other models that are available for performance as- 
sessments of low-level waste sites and in addressing the effects of 
spatial variability on transport of contaminants in the unsaturated 
zone. 


50158 (ORNL/TM—9850) EPICOR-II: a field eae 
test of solidified radioactively loaded ion exchange resin. 
Davis, E.C.; Marshall, D.S.; Todd, R.A.; Craig, P.M. (Oak 
Ridge National Lab., TN (USA). Environmental Sciences 
Div.). Aug 1986. Contract AC05-840R21400. 13ip. NTIS, 
PC A07/MF A0O1; 1; GPO Dep. File Number D 6015989. 
As part of an ongoing research program investigating the 
disposal of radioactive solid wastes in the environment’ the Oak 
Ridge National Laboratory (ORNL) is participating with Argonne 
National Laboratory, the Idaho National Engineering Laboratory, 
and the Nuclear Regulatory Commission in a study of the leachabi- 
lity of solidified EPICOR-II ion-exchange resin under simulated 
disposal conditions. To simulate disposal, a group of five 2-m? soil 
lysimeters has been installed in Solid Waste Storage Area Six at 
ORNL, with each lysimeter containing a small sample of solidified 
sarin of ite conter. Two solidification techniques are being investi- 


iechagsouaienntilin, ani endian Aaieiiastnsitinaian dake bo 
each lysimeter, along with five porous ceramic tubes for sampling 
water near the waste source. A meteorological station was set up at 
the study site to monitor climatic conditions (primarily precipitation 
and air temperature), and a data acquisition system was installed to 


ments the first year of the long-term field study and includes discus- 
sions of lysimeter installation, calibration of soil moisture probes, in- 
stallation of the site meteorological station, and the results of the 
first-quarter sampling for radionuclides in lysimeter leachate. In ad- 
dition, the data collection and processing system developed for this 
study is documented, and the results of the first three months of 
data collection are summarized in Appendix D. 
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50159 (SAND—85-2631) Compilation of selected marine 
radioecological data for the US Subseabed Disposal Project: 
summaries of available radioecological concentration factors 
and biological half-lives. Gomez, L.S.; Marietta, M.G.; Jack- 
son, D.W. (Sandia National Labs., Albuquerque, NM 
(USA). Seabed Programs Div.; ieee Information Man- 


SA)). Jul 1986. Con- 
tract AC04-76DP007 9. 285p. NTIS, PC A13/MF AOI; 1; 
GPO Dep. File Number DE86014932. 

The US Subseabed Disposal Project has compiled an exten- 
sive objective concentration factor and biological half-life data base 
from the international marine radioecological literature. A micro- 
computer-based data management system has been implemented to 
provide statistical and graphic summaries of these data. The data 
base is constructed in a manner which allows subsets to be sorted 
using a number of interstudy variables such as organism category, 
tissue/organ category, geographic location (for in situ studies), and 
several laboratory-related conditions (e.g., exposure time and expo- 
sure concentration). This report updates earlier reviews (SAND83- 
1725 and SAND84-2087), and provides summaries of the tabulated 
data. In addition to the concentration factor/biological half-life data 
base, we provide an outline of other published marine radioecologi- 
cal works. Our goal is to present these data in a form that enables 
those concerned with predictive assessment of radiation dose in the 
marine environment to make a more judicious selection of data for 
a given application. 


agement, Inc., at ‘que, NM 


50160 (SAND—85-2701) Preliminary estimates of 
groundwater travel time and radionuclide transport at the 
Yucca Mountain repository site. Sinnock, S.; Lin, Y.T.; Tier- 
ney, M.S. (Sandia National Labs., Albuq uquerque,, NM 
(USA)). Aug 1986. Contract AC04-76DP00789. 156p. 
NTIS, PC A08/MF A0Ol1; 1; GPO Dep. File Number 
DE86015379. 

This report presents the assumptions, methods, and data used 
in a probabilistic approach to the calculation of groundwater travel 
times and total radionuclide releases to the water table below 
Yucca Mountain, Nevada. Assumptions and mathematical principles 
that serve as the basis for the formulation of the cnlsuliathanal 
model are described. Data to support the analyses are abstracted 
from formal and informal reports generated by the staff of such 
participating organizations as the United States Geological Survey, 
Los Alamos National Laboratory, Lawrence Livermore National 
Laborabories, and Sandia National Laboratories, for the Nevada 
Nuclear Waste Storage Investigations (NNWSI) Project activities. 
Results from the analyses consist of distributions of groundwater 
travel time from the disturbed zone to the water table and the cu- 
mulative curie releases to the water table. The studies provide some 
of the information needed in support of requirements for the 
NNWSI statutory Environmental Assessment and indicate that for 
the upper limit of percolation flux below the repository level at 
Yucca Mountain, groundwater travel time has a mean of about 
43,000 years and a standard deviation of about 12,000 years; less 
than 1% of the calculated groundwater travel times are less than 
10,000 years. Values for cumulative releases of radionuclides, for a 
70,000-MTHM inventory of spent fuel, subject to a percolation flux 
pe ae a Be chisel gaow ge Sumrdndg curies of C- 

4, 2.0 x 10~* curies of Tc-99, and 5.0 x 10~* curies of I-129, which 

would be released to the water table within 10,000 years following 

closure. Therefore, based on the present model, this evi- 

dence indicated that the Yucca Mountain repository site would be 
in compliance with regulatory requirements. 


50161 Derivation of a waste package source term for 
NNWSI 


from the results of laboratory experiments. Oversby, 
CA). Materials Research ‘Society eee a vata 0 

ateria: esearc: ings; 
ne (CONF-850995—). Contract W-7405-ENG- 


From Materials Research 
Stockholm, Sweden (9 Sep 1985). 
Results are presented for the dissolution of Turkey Point 
water reactor (PWR) spent fuel in J-13 well water at 
ambient hot cell temperatures. These results are compared with 
those previously obtained on Turkey Point fuel in deionized water, 
on H.B. Robinson PWR fuel in J-13 water, and by other workers. 


international symposium; 
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using various fuels in dilute bicarbonate groundwaters. A model is 
presented that represents the conditions under which maximum dis- 
solution of spent fuel could occur in a repository sited at Yucca 
Mountain, Nevada. Using an experimentally determined upper limit 
of 5 mg/1 for uranium solubility in J-13 water, a fractional release 
rate of 6.4 x 10~® per year is obtained by assuming that all water 
entering the repository carries away the maximum amount of urani- 
um. 


50162 Alpha-recoil effect on the dissolution of betafite: 
rapid natural annealing of radiation damage within a meta- 
mict phase. Eyal, Y.; Lumpkin, G.R.; Ewing, R.C. (Israel 
Institute of Technology, Haifa). Materials Research Society 
Symposia Proceedings; 50: 379-386(1986). (CONF-850995—). 
Contract FG04-84ER45099. 

From Materials Research Society international symposium; 
Stockholm, Sweden (9 Sep 1985). 

Betafite, a radioactive mineral, is the Ti-rich member of the 
pyrochlore group, A/sub 1-2/B2XsY/sub 0-1/, (Fd3m, Z = 8), 
where A = Ca, Na, U, Th, REE (rare earth elements, Y, Ba, Sr, 
Bi, Pb; B = Nb, Ti, Ta, Zr, Sn, Fe: X = oxygen; Y = 0, OH and 
F. The pyrochlore structure (or structural derivatives, e.g. zircono- 
lite in SYNROC) is a common constituent of polyphase, crystalline 
radioactive waste forms. Naturally occurring minerals with this 
structure often occur in the metamict state. Therefore, a principal 
concern is the effect of alpha-recoil damage on the structure and 
dissolution behavior of synthetic, analogue, waste-form phases 
which contain actinides. The authors describe the dissolution be- 
havior of **U, **U, *%*Th, *°Th and ™*Th in betafite during 
leaching in a bicarbonate-carbonate solution. Results indicate en- 
hanced leaching of recently produced alpha-recoil damage as evi- 
denced by the more rapid dissolution rate of **Th relative to 
2322Th and *°Th, and only slightly enhanced leaching of older 
damage as evidenced by a small increase in the dissolution rate of 
2% relative to *U. These experiments demonstrate that individ- 
ual alpha-recoil tracks are preserved for some time as disordered 
regions of higher chemical reactivity in already fully-damaged, ape- 
riodic structures. The authors estimate an annealing time for ra 
alpha-recoil tracks of 2000 +/- 1300 yr in the metastable, aperiodic 
structure. Similar alpha-recoil tracks should be formed and an- 
nealed in other aperiodic nuclear waste forms, such as borosilicate 


234J/2°°Th ratio as an indicator of redox state, 

. Th, and Ra behavior in Briney aquifers. Laul, J.C.; 

Smith, ™. R.; Hubbard, N. (Pacific Northwest Lab., Rich- 

land, WA). Materials Research Society Symposia Proceedings; 

50: 673-680(1986). (CONF-850995—). Contract AC06- 
76RL01830. 

From Materials Research Society international symposium; 


Seas: Sree, Sep 1985). 
ratio serves as an in-situ indicator of the 


Se aren ee eee the more 
U there is in the +6 valance state and thus a less reducing environ- 
ment. Radium sorption is retarded in the shallow aquifer and is de- 
pendent on the CaSO, content and the redox state. Relative to Ra, 
U and Th are highly sorbed. The total retardation factor for Th is 
~ 1400 and mean sorption time for *Th is ~ 10 days in the shal- 
low zone. The desorption rate of Ra is significantly slower in the 
shallow than in the deep aquifer. There is no effect of colloids in 
brines. 


50164 Analysis of colloid transport. Travis, B.J.; Nuttall, 
HE. (Los Alamos National Lab., NM). Materials Research 
ae 4 ew Proceedings’ 5 50: 737-745(1986). (CONF- 

From Materials Research Society international symposium; 
Stockholm, Sweden (9 1985). 

The population methodology is described and ap- 
plied to the transport and capture of polydispersed colloids in 
packed columns. The transient model includes particle growth, cap- 
ture, convective transport, and dispersion. The authors also follow 
the dynamic accumulation of captured colloids on the solids. The 
multidimensional parabolic partial differential equation was solved 
by a recently enhanced method of characteristics technique. This 
‘computational technique minimized numerical dispersion and is 
computationally very fast. The FORTRAN 77. code ran on a 
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VAX-780 in less than a minute and also runs on an IBM-AT using 
the Professional FORTRAN compiler. The code was extensively 
tested against various simplified cases and against analytical models. 
The packed column experiments by Saltelli et al. were re-analyzed 
incorporating the experimentally reported size distribution of the 
colloid feed material. Colloid capture was modeled using a linear 
size dependent filtration function. The effects of a colloid size de- 
pendent filtration factor and various initial colloid size distributions 
on colloid migration and capture were investigated. Also, the au- 
thors followed the changing colloid size distribution as a function 
of position in the column. Some simple arguments are made to 
assess the likelihood of colloid migration at a potential NTS Yucca 
Mountain waste disposal site. 


50165 Ocean floor sediment as a repository barrier: com- 
parative diffusion data for selected radionuclides in sediments 
from the Atlantic and Pacific Oceans. Schreiner, F.; Sabau, 
C.; Friedman, A.; Fried, S. (Argonne National Lab., IL). 
Materials Research Society Symposia Proceedings; 50: 771- 
778(1986). (CONF-850995—). 

From Materials Research Society international symposium; 
Stockholm, Sweden (9 Sep 1985). 

Effective diffusion coefficients for selected radionuclides 
have been measured in ocean floor sediments to provide data for 
the assessment of barrier effectiveness in subseabed repositories for 
nuclear waste. The sediments tested include illite-rich and smectite- 
rich red clays from the mid plate gyre region of the Pacific Ocean, 
reducing sediment from the continental shelf of the northwest coast 
of North America, and Atlantic Ocean sediments from the South- 
ern Nares Abyssal Plain and the Great Meteor East region. Results 
show extremely small effective diffusion coefficients with values 
less than 10-'* m?s~! for plutonium, americium, curium, thorium, 
and tin. Radionuclides with high diffusion coefficients of approxi- 
mately 10~'° m?s~ include the anionic species pertechnetate, TcO.~, 
iodide, I~, and selenite, SO;~2. Uranyl(VI) and neptunyl(V) ions, 
which are stable in solution, have diffusion coefficients around 
10-'2m?s~*. The diffusion behavior of most radionuclides is similar 
in the oxygenated Pacific sediments and in the anoxic sediments 
from the Atlantic. An exception is neptunium, which is immobilized 
by Great Meteor East sediment, but has high mobility in Southern 
Nares Abyssal Plain sediment. Under stagnant conditions a 30 m 
thick sediment layer forms an effective geologic barrier isolating ra- 
dionuclides in a subseabed repository from the biosphere. 


50166 Transient diffusion release from waste packages in 
a repository in basalt. Bensky, M.S.; Oliver, D.L. (Rockwell 
Hanford Operations, Richland, WA). Materials Research So- 
ciety Symposia Proceedings; 50: 779-787(1986). (CONF- 
850995—). 
From Materials Research Society international symposium; 
— sete (9 Sep 1985). 
f diffusional release of several typical radionu- 
diteninegen ted anaemia eminent 
basalt were conducted to assess the effects of system characteristics 
and boundary conditions on computed release rates. Radionuclide 
releases, including spatial and temporal variations that may be 
present, represent the source term for transport in the geohydrolo- 
gic setting and are therefore critical to the assessment of repository 
acceptability. Two mathematical approaches were utilized to deter- 
mine radionuclide release rate versus time characteristics; (1) an an- 
alytical solution for one-dimensional diffusion based upon a Dirich- 
let (constant-concentration) boundary at the waste form surface; 
and (2) a finite-element numerical solution based upon a Neumann 
(zero-flux boundary at the waste form surface. The latter method is 
suitable for radionuclides such as '°1, whose total inventory in 
spent fuel could be quickly depleted from the waste form and dis- 
solved in the pore spaces of the packing material surrounding the 
waste form and which, therefore, cannot be adequately represented 
by a constant concentration at the waste form (i.e., container) sur- 
face. The analysis revealed several system characteristics that are 
not intuitively obvious. For example, strong sorption in the near- 
field host rock behaves like a strong mass sink and can yield calcu- 
lated transient release rates exceeding allowable limits. Similarly, a 
short half-life effectively removes the radionuclide from the host 
rock, which induces a steep concentration gradient at the host 
rock/packing interface and thereby increases the diffusional release 
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rate at that boundary. Typical results for Se and '°I are present- 
ed to illustrate these effects. 
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REFER ALSO TO CITATION(S) 49937, 49941, 49945, 49955, 50035, 50036, 
50037, 52020, 52025 


50167 (CONF-850314—Vol.3, pp 315-316) ALARA for 
cask MRS by remote operations. Wells, A.H.; Vick, D.E. 
(Nuclear Assurance Corp., Norcross, GA). 1985. Arizona 
Board of Regents, Arizona Univ., College of Engineering, 
Tucson, AZ. File Number 1186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

) Radiation dose rates in a monitored retrievable storage 
(MRS) facility are high enough to warrant the evaluation of robotic 
systems to achieve personnel dose reductions. Robots with suffi- 
cient mobility and dexterity to perform Health Physics surveys and 
maintenance are currently in use. The addition of artificial intelli- 
gence computer methods to the robot removes the need for a 
human operator for normal surveillance activities. Use of an Expert 
System creates a robot with sufficient flexibility to recognize and 
respond to off-normal conditions such as radiation leaks. 


50168 (CONF-850314—Vol.3, pp 507-510) Regulatory 
framework for the cleanup of uranium mill tailings at River- 
ton, Wyoming. Peel, R.C. (Jacobs Engineering Group Inc., 
Albuquerque, NM). 1985. Arizona Board of Regents, Arizo- 
na Univ., College of Engineering, Tucson, AZ. File 
Number T186006918. 
From Waste management ‘85; Tucson, AZ, USA (24 Mar 

1985). 

, Permits and regulatory compliance measures for the cleanup 
of uranium mill tailings at the Riverton, Wyoming, 
Project site will be required by Federal, state, and tribal govern- 
ments. The proposed remedial action calls for stabilization of the 
tailings in place, with decontamination of adjacent lands, and con- 
struction of a low-permeability earth and rock cover. DOE's 
UMTRA Project poses questions for regulatory agencies as to how 
tailings cleanup will fit into existing permitting programs that are 
aimed at regulating proposed new industrial facilities. Major con- 
struction permits relate to control of surface water and ground 
water, mining of borrow materials, and access to Federal and 
Indian lands. Surveillance and maintenance of the site following re- 
medial action will be licensed by the Nuclear Regulatory Commis- 
sion. The review and summation of permits and government ap- 
provals in the Riverton Remedial Action Plan is part of DOE's 
technical assistance contract within the UMTRA Project. 


50169 (CONF-850314—Vol.3, pp 135-138) Critical man- 

agement issues for the Uranium Mill Tailings Remedial 

Action (UMTRA) Project. Themelis, J.G.; Krishnan, K.R. 

(Dept. of Energy, Albuquerque, NM). 1985. Arizona Board 

of oa aa Arizona Univ., College of Engineering, Tucson, 
ile Number T186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

The Uranium Mill Tailings Radiation Control Act of 1978 
(PL95-604) authorized the Secretary of Energy to enter into coop- 
erative agreements with certain states and Indian Tribes to clean up 
24 inactive uranium mill tailing sites and associated vicinity proper- 
ties. The Uranium Mill Tailings Remedial Action (UMTRA) 
Project includes the three Federal agencies (EPA, DOE, and 
NRC), eleven state, Indian Tribes, and at least four major contrac- 
tors. The UMTRA Project extends over a period of ten years. The 
standards for the Project require a design life of 1000 years with a 
minimum performance period of 200 years. This paper discusses the 
critical management issues in dealing with the UMTRA Project 
and identifies the development of solutions for many of those issues. 
The highlights to date are promulgation of EPA standards, contin- 
ued support from Congress and participating states and Indian 
Tribes, significant leadership shown at all levels, establishment of 
credibility with the public, and continued motivation of the team. 
The challenge for tomorrow is making certain NRC will license the 
sites and maintaining the high level of coordination exhibited to 
date to assure Project completion on schedule. 
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50170 ee ae 3, Py 151-156) Challenge of 
Canonsburg - case W.C.; Williams, R.L. 
(Roy F. Weston, Inc., a mec NM). 1985. Arizona 
Board of Regents, Arizona ug oe of Engineering, 
Tucson, AZ. File Number 1186006918 

From Waste management ‘85; Pisce, AZ, USA (24 Mar 
1985). 

The Canon Industrial Park, at Canonsburg, Pennsylvania, 
the site of a former uranium processing plant, is one of 24 sites 
throughout the country included in the Uranium Mill Tailings Re- 
medial Action (UMTRA) Project. This project will stabilize mill 
tailings remaining from uranium concentrates sold to the US Gov- 
ernment. A number of challenges were met during the Canonsburg 
project including alternate site consideration; processing site acqui- 
sition; designing to meet long-term stability objectives and new 
EPA standards; and obtaining the approval and concurrence of nu- 
merous project participants. 


50171 (CONF-850314—Vol.3, pp 157-162) Remedial 
action at vicinity properties. Stassi, P.J.; Jackson, M.A; 
CLark, A.O. (Jacobs Engineering Group Inc., Albuquer 
NM). 1985. Arizona Board of Regents, Arizona Univ. * Col. 
lege of Engineering, Tucson, AZ. File Number T186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

Pursuant to the Uranium Mill Tailings Radiation Control 
Act (UMTRCA) of 1978, the DOE has been delegated responsibil- 
ity for the identification and cleanup of residual radioactive materi- 
al at 24 inactive processing sites. This cleanup includes contaminat- 
ed properties located outside the designated boundaries of the proc- 
essing sites, and in Edgemont, South Dakota. On February 2, 1984, 
the DOE published a designation of 8156 UMTRA Project vicinity 
properties. Remedial action at these vicinity properties entails a 
number of chronological tasks which in some ways are much more 
complex than those steps which must be followed on the processing 
sites, especially in light of the high volume of remedial actions re- 
quired. Prior to remedial action each property must be surveyed to 
confirm that tailings (residual radioactive material) exist on the 
proper type and the contamination is in excess of EPA standards. 
Each property is then individually included in the UMTRA Project 
and remedial action is designed. Prior to performing remedial 
action a number of parties must concur with the remedial action 
plan. These parties include the DOE, the NRC, and the property 
owner. Once remedial action is initiated, excavation and health and 
safety practices must be carefully monitored. Upon completion of 
remedial action, each property is certified by the DOE as being in 
compliance with EPA standards. This paper discusses some of the 
principal means of accomplishing UMTRA Project Vicinity Prop- 
erty remedial actions: how it has been done in the past and what 
lessons have been learned. 


50172 (CONF-850314—Vol.3, pp 227-230) State issues 
and recent experience in spent fuel shipping. Pellettieri, 
M.W.; Welles, B.W. (International aay Associates Ltd., 
Washington, DC). 1985. Arizona Board of Regents, Arizona 
Univ., College of Engineering, Tucson, AZ. File Number 
1186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

Spent fuel shipments in the US have increased in recent 
years due to the transfers between the West Valley, NY, and GE- 
Morris, Illinois, spent fuel pools and the utilities. This paper exam- 
ines five states affected by spent fuel transport, the issues that de- 
veloped, and the actions that were taken by the states. Implications 
for future spent fuel shipments, in particular the DOE shipments to 
a federal repository, are discussed. Major impacts result from the 
states and localities adoption of requirements that may be in con- 
flict with national regulation related to highway safety for radioac- 
tive materials. 





6831 / ERA-11/22 


50173 (DOE/OR/20722—97) Middlesex Sampling Plant 
and Middlesex Municipal Landfill. Annual site environmental 
report, calendar year 1985. Formerly Utilized Sites Remedial 
Action (FUSRAP). (Bechtel National, Inc., Oak 
Ridge, TN (USA). Advanced Technology Div.). Aug 1986. 
Contract AC05-810R20722. 83p. NTIS, PC ‘A05/MF AOl; 
1; GPO Dep. File Number DE86015151. 

The monitoring program at the Middlesex Sampling Plant 
(MSP) and Middlesex Municipal Landfill (MML) measures uranium 
and radium concentrations in surface water, groundwater, and sedi- 
ment; radon gas concentrations in air; and external gamma radiation 
dose rates. Potential radiation doses to the public are also calculat- 
ed. During 1985, the highest annual average radon levels in air at 
the MML and MSP were 10% and 17%, respectively, of the De- 
rived Concentration Guides (DCG). The highest annual average 
gamma dose rate at the MSP was 167 mrem/y; at the MML the 
highest annual average dose rate was 13 mrem/y. The highest aver- 
age annual concentrations of uranium in surface water monitored at 
the MSP and MML were 13% and 1%, respectively, of the DOE 
DCG. The highest annual average concentrations of **Ra in sur- 
face water were 3.3 and 0.8%, respectively, of the applicable DOE 
DCG. The highest annual average uranium concentration in 
groundwater at the MSP was about 9% of the DCG; the highest 
226Ra concentration was 0.7% of the respective DCG. The corre- 
sponding values for the MML were 0.5 and 3.3%. The highest 
annual average concentrations of uranium and ***Ra in sediments at 
the MSP were 7.7 and 3.5 pCi/g, respectively. The highest uranium 
concentration at the MML was 3.3 pCi/g, while the highest 7*Ra 
concentration was 0.7 pCi/g. The calculated total radiation dose to 
the maximally exposed individual at the MSP, considering several 
pathways, was 10.5 mrem or 11% of the radiation protection stand- 
ard; at the MML, it was 0.14 mrem or less than 1% of the radiation 
protection standard. 


50174 (DOE/OR/20722—103) Wayne Interim Storage 
Se Seer ae ene a eee oe 
Formerly Utilized Sites Action 

(FUSRAP). (Bechtel National, — re Ridge, TN (USA). 
Advanced Technolo a Aug 1986. Contract ACO0S5- 
810R20722. 68p. S, PC A04/MF A0Ol; 1; GPO Dep. 
File Number D 6015215. 

The monitoring program at the Wayne Interim Storage Site 
(WISS) measures uranium, radium, and thorium concentrations in 
surface water, groundwater, and sediment; radon and thoron gas 
concentrations in air; and external gamma radiation dose rates. Po- 
tential radiation doses to the public are also calculated. During 
1985, annual average thoron concentrations at the WISS ranged 
from 1 to 11% of the DOE guide. Annual average radon concen- 
trations ranged from 13 to 39% of the DOE guide. The highest 
measured external dose rate at the WISS was 606 mrem/y, which is 
about six times the natural background rate and is in an area of 
known contamination. The highest average annual concentration of 
uranium in surface water monitored in the vicinity of the WISS 
was 3.2% of the Derived Concentration Guide; for **Th it was 
2.2%; for *Ra it was 0.3%; and for radium-228 it was 3.0%. In 
groundwater, the highest annual average concentration of uranium 
was 2.4% of the Derived Concentration Guide; for **Th it was 
1.4%; for **Ra it was 0.9%; and for *Ra it was 2.7%. While 
there are no concentration guides for stream sediments, the highest 
annual average concentration of total uranium was 2.70 pCi/g, for 
2%2Th it was 3.78 pCi/g, for Ra it was 5.10 pCi/g, and for 7*Ra 
it was 6.90 pCi/g. These concentrations are below or approximate- 
ly equal to the decontamination criteria. Radon concentrations and 
external gamma dose rates at the site were lower than those meas- 
ured in 1984. Radionuclide concentrations in surface water were 
equal to background levels, and groundwater concentrations were 
similar to 1984 levels. For sediments, insufficient data are available 
to permit the establishment of trends. The calculated total radiation 
dose to the maximally exposed individual at the WISS, considering 
Ee ee Oe See a 
ation protection standard 
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50175 (GJ/TMC—09) Protocol for the estimation 
erage indoor radon-daughter concentrations. 
Jr.; Pacer, J.C. (Bendix Field Engineering 
Junction, CO (USA); Pennsylvania Power and Lig 
Allentown (USA)). Jun 1986. Contract ACO07-7 
45p. NTIS, PC A03/MF A01; 1; GPO Dep. File Number 
DE86015373. 

The US Department of Energy Office of Remedial Action 
and Waste Technology established the Technical Measurements 
Center (TMC) in 1982 at the Grand Junction, Colorado, Projects 


radon-daughter concentrations in support of Department of Energy 
remedial action programs. This document is the central part of the 
protocol and is to be used in conjunction with the individual proce- 
dure manuals. The manuals contain the information and procedures 
required to implement the proven methods for estimating average 
indoor radon-daughter concentration. Proven in this case means 
that these methods have been determined to provide reasonable as- 
surance that the average radon-daughter concentration within a 
structure is either above, at, or below the standards established for 
remedial action programs. This document contains description of 
the generic aspects of methods used for estimating radon-daughter 
concentration and provides guidance with respect to method selec- 
tion for a given situation. The methods discussed are: Kodak-Pathe 
alpha-track film method; radon progeny integrating sampling unit 
(RPISU) unit; and radon grab method. 


1) Release of UF; from a 
Fuels Corporation 


(NUREG—1198-Suppl. 
ruptured model 48Y cylinder at 
peo lessons-learned report. (Nuclear Re ry Com- 

Washington, DC (USA)). Aug 1986. 66p. NTIS, 
PC A ‘A04/MF AOl - GPO. File Number T186901723. 

The uranium hexafluoride (UF¢) release of January 4, 1986, 
at the Sequoyah Fuels Corporation facility has been reviewed by a 
NRC Lessons-Learned Group. A Model 48Y cylinder containing 
UFs ruptured upon being heated after it was grossly overfilled. The 
UFs released upon rupture of the cylinder reacted with airborne 
moisture to produce hydrofluoric acid (HF) and uranyl fluoride 
(UO2F2). One individual died from exposure to airborne HF and 
several others were injured. There were no significant immediate 
effects from exposure to uranyl fluoride. This supplement report 
contains NRC’s response to the recommendations made in 
NUREG-1198 by the Lessons Learned Group. In developing a re- 
sponse to each of the recommendations, the staff considered actions 
that should be taken: (1) for the restart of the Sequoyah Fuels Fa- 
cility; (2) to make near-term improvement; and (3) to improve the 
regulatory framework. 


50177 (OEFZS-A—0672) Radiation protection 


weck, K.; Sorantin, H. (Oesterreichisches Forschungszen- 
trum Seibersdorf G.m.b.H.; Oesterreichisches Forschungs- 
zentrum Seibersdorf G.m.b.H. Inst. fuer Strahlenschutz). 
Apr 1985. . (in German). (ST—130/85). Author, 
OEFZS, A- Seibersdorf, Austria. 

Limited distribution. 

The safety report of the Institute of Radioprotection com- 
prises all measurements which have been performed by the so 
called ‘Kontrollabteilung’ to protect employees and environment of 
the Research Center Seibersdorf against radiation. The ‘Kontrollab- 
teilung’ is a special section in the Institute and is headed by the 
acting ‘health physics officer according to the Austrian radiation 
law. 
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50178 (ORNL/TM—9684/R1) Quality assurance pro- 
gram plan for the radiological survey activities program: Ura- 
nium Mill T: Remedial Action Project. Ramos, S.J.; 
Berven, B.A.; Little, C.A. (Oak Lg National Lab., TN 
(USA). Health and Safety Research Div.). Aug 1986. Con- 
tract AC05-840R21400. 52p. NTIS, PC A04/MF AOl1; 
GPO Dep. File Number DE86015999. 

The Radiological Survey Activities (RASA) program at Oak 
Ridge National Laboratory (ORNL) is responsible for surveying 
designated sites in the vicinity of 24 inactive mill sites involved in 
the Department of Energy's (DOE) Uranium Mill Tailings Remedi- 
al Action Project (UMTRAP). The purpose of these surveys is to 
provide a recommendation to DOE whether to include or exclude 
the site from UMTRAP based on whether the onsite residual radio- 
active material (if any) originated from the former mill sites, and 
radiation levels onsite are in excess of appropriate Environmental 
Protection Agency (EPA) criteria. This report describes the quality 
assurance program plan for the RASA program in conducting all 
activities related to the UMTRA project. All quality assurance pro- 
visions given by the DOE, DOE/UMTRA, and ORNL organiza- 
tions are integrated into this plan. Specifically, this report identifies 
the policies and procedures followed in accomplishing the RASA/ 
UMTRAP QA program, identifies those organizational units in- 
volved in the implementation of these procedures, and outlines the 
respective responsibilities of those groups. 


0550 Regulations 


REFER ALSO TO CITATION(S) 50038, 50068, 50071, 50073, 50598, 50665, 
50898, 51492, 51493, 51494 


50179 (BNL—52010) Long-term proliferation and safe- 
guards issues in future technologies. Keisch, B.; Auerbach, 
C.; Fainberg, A.; Fiarman, S.; Fishbone, L.G.; Higinbotham, 
W.A.; Lemley, J.R.; O’Brien, J.;. (Brookhaven National 
Lab., Upton, NY (‘JSA). Technical Support Organization). 
Feb 1986. Contract AC02-76CH00016. 297p. NTIS, PC 
A13/MF A01; 1; GPO Dep. File Number DE86014888. 
The purpose of the task was to assess the effect of potential 
new technologies, nuclear and non-nuclear, on safeguards needs 
and non-proliferation policies, and to explore possible solutions to 
some of the problems envisaged. Eight subdivisions were consid- 
ered: New Enrichment Technologies; Non-Aqueous Reprocessing 
Technologies; Fusion; Accelerator-Driven Reactor Systems; New 
Reactor Types; Heavy Water and Deuterium; Long-Term Storage 
of Spent Fuel; and Other Future Technologies (Non-Nuclear). For 
each of these subdivisions, a careful review of the current world- 
wide effort in the field provided a means of subjectively estimating 
the viability and qualitative probability of fruition of promising 
technologies. Technologies for which safeguards and non-prolifera- 
tion requirements have been thoroughly considered by others were 
not restudied here (e.g., the Fast Breeder Reactor). The time scale 
considered was 5 to 40 years for possible initial demonstration al- 
though, in some cases, a somewhat optimistic viewpoint was em- 
braced. Conventional nuclear-material safeguards are only part of 
the overall non-proliferation regime. Other aspects are international 
agreements, export controls on sensitive technologies, classification 
of information, intelligence gathering, and diplomatic initiatives. 
The focus here is on safeguards, export controls, and classification. 


50180 (CONF-850314—Vol.3, pp 103-106) Conflict, 
public communication, and radioactive waste management. 
Payne, B.A.; Williams, R.G. (Argonne National Lab., IL). 
1985. Arizona Board of Regents, Arizona Univ., College of 
Engineering, Tucson, AZ. File Number T186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 


1985). 

Of the technical, political, and social problems associated 
with radioactive waste management, least is known about the latter 
two. Lay persons tend to generalize negative attitudes about other 
nuclear activity to radioactive waste management. Thus, conflict 
appears inevitable between the general public, citizen action groups, 
and decision-makers on radioactive waste management. The basis of 
conflict can be found in the value orientation of certain groups and 
in differing perceptions of risk. The paper is in three parts. First the 
sources of conflict over radioactive waste management issues are 
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reviewed. The negative attitudes and fears of the public toward dif- 
ferent types of projects involving radioactivity, value conflicts, and 
differential perceptions of risk are cited as sources. Next are dis- 
cussed the consequences of conflict in terms of sociological theory. 
Finally, discussed is how conflict can be directed and managed to 
produce an informed decision-making process. When the public is 
sensitized to an issue, when prevailing attitudes on the issue are 
negative, and when perceived risks are high - all of which are char- 
acteristic of waste management issues - specific steps should be 
taken to establish a legitimate process of communication and inter- 
action between the public and the sponsor agency. When conflict is 
recognized as inevitable, the goal of a communications programs is 
no longer to avoid it. It is to use the increased awareness to in- 
crease knowledge about waste management issues and public par- 
ticipation in decisions so that the final solution is acceptable at 
some level to all parties. Other benefits, such as increased agency/ 
group cohesion, can also be realized as consequence of conflict. 


50181 (HEDL-SA—3482-FP) New approach to analyzing 
vulnerability. O'Callaghan, P.B.; Carlson, R.L.; Riedeman, 
G.W. (Hanford Engineering Development Lab., Richland, 
WA (USA)). 1986. Contract AC06-76FF02170. Sp. (CONF- 
860654—42). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE86015606. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

The Westinghouse Hanford Company (WHC) has recently 
completed construction of the Fuel Cycle Plant (FCP) at Richland, 
Washington. At start-up the facility will fabricate driver fuel for 
the Fast Flux Test Facility in the Secure Automated Fabrication 
line. After construction completion, but before facility certification, 
the Department of Energy (DOE) Richland Operation Office re- 
quested that a vulnerability analysis be performed which assumed 
multiple insiders as a threat to the security system. A unique 
method of analyzing facility vulnerabilities was developed at the 
Security Applications Center (SAC), which is managed by WHC 
for DOE. The method that was developed verifies a previous vul- 
nerability assessment, as well as introducing a modeling technique 
which analyzes security alarms in relation to delaying factors and 
possible insider activities. With this information it is possible to 
assess the relative strength or weakness of various possible routes to 
and from a target within a facility. 


50182 (HEDL-SA—3500-FP) Application of quality as- 
surance to MC and A systems. Skinner, A.J.; Delvin, W.L. 
(USDOE Savannah River Operations Office, Aiken, SC; 
Hanford Engineering Development Lab., Richland, WA 
(USA)). 1986. Contract AC06-76FF02170. 9p. (CONF- 
860654—41). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86015603. 

From 27. annual meeting of the Institute of Nuclear Materi- 

it; New Orleans, LA, USA (22 Jun 1986). 

Application of the principles of quality assurance to MC and 
A has been done at DOE’s Savannah River Operations Office. The 
principles were applied to the functions within the MC and A 
Branch, including both the functions used to operate the Branch 
and those used to review the MC and A activities of DOE/SR’s 
contractor. The purpose of this paper is to discuss that application 
of quality assurance and to show how the principles of quality as- 
surance relate to the functions of a MC and A system, for both a 
DOE field office and a contractor. The principles (presented as re- 
quirements from the NQA-1 standard) are briefly discussed, a 
method for applying quality assurance is outlined, application at 
DOE/SR is shown, and application to a contractor’s MC and A 
system is discussed. 


50183 (IAEA-STR—150) Detailed description of an 
SSAC at the facility level for a low-enriched uranium conver- 
sion and fuel fabrication facility. Jones, R.J.; Weinstock, 
E.V.; Kane, W.R. (International Atomic Energy Agency, 
Vienna (Austria). t of Safeguards; Brookhaven National 
Lab., Upton, NY (USA)). Sep 1984. 204p. NTIS (US Sales 
Only), PC A10/MF A01. File Number DE86703091. 

Some States have expressed a need for more detailed guid- 
ance with regard to the technical elements in the design and oper- 
ation of SSACs for both the national and the international objec- 
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tives. To meet this need the present document has been prepared, 
describing the technical elements of an SSAC in considerable 
detail. The purpose of this document is therefore, to provide a de- 
tailed description of a system for the accounting for and control of 
nuclear material in a model low enriched uranium conversion and 
fuel fabrication facility which can be used by a facility operator to 
establish his own system in a way which will provide the necessary 
information for compliance with a national system for nuclear ma- 
terial accounting and control and for the IAEA to carry out its 
safeguards responsibilities. 97 refs, tabs and figs. 


50184 (IAEA-STR—159-Corr.) Detailed description of an 
SSAC at the facility level for research reactors. Jones, R.J.; 
oe E.V.; Ming Shih Lu. (International Atomic 
Agency, Vienna (Austria). t of Safeguards; 
ven National Lab., Upton, NY (USA)). Sep 1984. 
idle. NTIS (US Sales Only), PC AO7/MF AOl. File 
Number DE86703092. 

The purpose of this document is to provide a detailed de- 
scription of a system for the accounting for and control of nuclear 
material in a research reactor facility which can be used by a facili- 
ty operator to establish his own system to comply with a national 
system for nuclear material accounting and control and to facilitate 
application of IAEA safeguards. The scope of this document is lim- 
ited to descriptions of the following SSAC elements: (1) Nuclear 
Material Measurements; (2) Measurement Quality; (3) Records and 
Reports; (4) Physical Inventory Taking; (5) Material Balance Clos- 
ing. 30 refs, figs and tabs. 


50185 (IAEA-STR—165) Detailed description of an 
SSAC at the facility level for light water moderated (off-load 
refueled) power reactor facilities. Jones, R.J.; Weinstock, 
E.V.; Ming Shih Lu. (International Atomic Energy Agency, 
Vienna ( (Austria). t of Safe; Brookhaven National 


guards; 
ton, NY (USA)). Mar 1985. 122p. NTIS (US Sal 
oan, - (USA)). p. (U es 


A06/MF AO1. File Number DE86703093. 

This report is intended to provide the technical details of an 
effective State Systems of Accounting for and Control of Nuclear 
Material (SSAC) which Member States may use, if they wish, to 
establish and maintain their SSACs. It is expected that systems de- 
signed along the lines described would be effective in meeting the 
objectives of both national and international systems for nuclear 
material accounting and control. This document accordingly pro- 
vides a detailed description of a system for the accounting for and 
control of nuclear material in an off-load refueled light water mod- 
erated power reactor facility which can be used by a facility opera- 
tor to establish his own system to comply with a national system 
for nuclear material accounting and control and to facilitate appli- 
cation of IAEA safeguards. The scope of this document is limited 
to descriptions of the following elements: (1) Nuclear Material 
Measurements; (2) Measurement Quality; (3) Records and Reports; 
(4) Physical Inventory Taking; (5) Material Balance Closing. 35 
refs, figs and tabs. 


50186 (IAEA-STR—166) Detailed description of a state 
system for accounting for and control of nuclear material at 
the state level. Jones, R.J. (International Atomic Energy 
Agency, ( t of Safeguards). Feb 1985. 
28p. NTIS (US Sales Onl » PC A03/MF AOl. File 
Number DE86703094. 

The purpose of this document is to provide a detailed de- 
scription of the technical elements of a system for the accounting 
for and control of nuclear material at the State Authority level 
which can be used by a state in the establishment of a national 
system for nuclear material accounting and control. It is expected 
that a state system designed along the lines described also will assist 
the IAEA in carrying out its safeguards responsibilities. The scope 
of this document is limited to descriptions of the technical elements 
of a state level system concerned with Laws and Regulations, the 
Information System, and the Establishment of Requirements for 
Nuclear Material Accounting and Control. The discussion shows 
the relationship of these technical elements at the state level to the 
principal elements of an SSAC at the facility levels. 13 refs, 1 tab. 


50187 (IAEA-STR—180) Detailed description of an 
SSAC at the facility level for research laboratory facilities. 
Jones, R.J.; Weinstock, E.V.; Ming Shih Lu. (International 
Atomic Energy Agency, Vienna (Austria). Dept of Safe- 
guards; Brookhaven National Lab., Upton, NY (USA)). 
Aug 1985. 133p. NTIS a Sales Only), PC A07/MF AO1. 
File Number DE8670 

ceri tiiitadnishs maleate is 
scription of a system for the accounting for and control of nuclear 
material in a research laboratory facility which can be used by a 
facility operator to establish his own system to comply with a na- 
tional system for nuclear material accounting and control and to fa- 
cilitate application of IAEA safeguards. The scope of this docu- 
ment is limited to descriptions of the following SSAC elements: (1) 
Nuclear Material Measurements; (2) Measurement Quality; (3) 
Records and Reports; (4) Physical Inventory Taking; (5) Material 
Balance Closing. 22 refs, figs and tabs. 


50188 lege a 185) Detailed description of an 
SSAC at the facility level for — oxide fuel fabrication fa- 
cilities. Jones, R.J.; Kane, W. eee ama Scien. Tae at 
tional Atomic Energy Ag gency, ). Dept of 
Safeguards; Seenteen Notezal 1 Lab. oo on, NY (USA)). 

1985. . NTIS (US Sales Only), Up Al1/MF AO1. 
File Number 86703096. 

The purpose of this document is to provide a detailed de- 
scription of a system for the accounting for and control of nuclear 
material in a mixed oxide fuel fabrication facility which can be used 
by a facility operator to establish his own system to comply with a 
national system for nuclear material accounting and control and to 
facilitate application of IAEA safeguards. The scope of this docu- 
ment is limited to descriptions of the following SSAC elements: (1) 
Nuclear Material Measurements; (2) Measurement Quality; (3) 
Records and Reports; (4) Physical Inventory Taking; (5) Material 
Balance Closing. 116 refs, figs and tabs. 


50189 (IAEA-STR—194) Detailed description of an 
SSAC at the facility level for on-load refueled power reactor 
facilities. Jones, R.J.; Weinstock, E.V.; Ming Shih Lu. 
(International Atomic Energy Agency, Vienna (Austria). 

tt of Safeguards; Brookhaven National Lab., Upton, NY 
(USA)). Nov 1985. 95p. NTIS (US Sales Only), PC A05/ 
MF A0O1. File Number DE86703097. 

The purpose of this document is to provide a detailed de- 
scription of a system for the accounting for and control of nuclear 
material in an on-load refueled power reactor facility which can be 
used by a facility operator to establish his own system to comply 
with a national system for nuclear material accounting and control 
and to facilitate application of IAEA safeguards. The scope of this 
document is limited to descriptions of the following SSAC ele- 
ments: (1) Nuclear Material Measurements; (2) Measurement Qual- 
ity; (3) Records and Reports; (4) Physical Inventory Taking; (5) 
Material Balance Closing. 36 refs, figs and tabs. 


50190 Se pp 19.1-19.75) og a of a 
SSAC at the facility level for research reactors and critical 
facilities. Jun 1986. NTIS, PC A99/MF AO1. AOL File Number 
DE86013067. (CONF-850680—). 

From Advanced international training course on implemen- 
tation of state of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

This paper outlines the technical details of an effective nu- 
clear materials control and accountancy program which could be 
implemented by member states at research and zero power reactors. 
Topics discussed include; requirements, establishment of materials 
balance areas, key measurement points, potential measurement 
methods and inspection activities. Interaction of the safeguards 
system with IAEA safeguards is considered. 


50191 (LA—10672-C, é 1.1-1.6) International SSAC 
— courses. Bates, O.G. (International Atomic Energy 
y, Vienna, Austria). A 1985. NTIS, PC A99/MF 

1. File Number DE86013067. (CONF-850680—). 





From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

A speech is presented on the International Atomic Energy 
Agency State Systems of Accounting for and Control (SSAC) of 
Nuclear Materials. Two lists of countries participating in these 
courses are provided. 

50192 eee pp 2.1-2.10) soeenees and im- 
plementation of international safeguards. Sessoms, A.L. 
(Office of Foe the Technology and Safeguards, Washing- 
ton, DC). Jun 1985. NTIS, PC A99/MF A011. File Stembet 
DE86013067. (CONF-850680—). 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

The unique institution of International Atomic Energy 
Agency (IAEA) safeguards has been commented on at length by 
both technicians and politicians. IAEA safeguards have variously 
been extolled as a great international break-through and model for 
other arms control verification regimes and alternatively as a not 
very credible arrangement with many weaknesses and contradic- 
tions and which cannot, essentially by definition, do the job it’s sup- 
posed to do. The 1981 bombing by Israel of the safeguarded Iraqi 
research reactor at Tuwaitha is used by both extremes to support 
their positions. As a physicist who has been working in this area, 
among others, for several years it seems to me that neither side is 
giving the reality of IAEA safeguards a fair deal. The bottom line 
on safeguards is to ensure that nuclear material, ially plutoni- 
um or highly enriched uranium (>20% U-236 but usually 93% U- 
235) under safeguards, is not used to make nuclear explosives or to 
further other military purposes. In the first instance they are pretty 
good and do represent a major concession by sovereign states; but 
the structure of the safeguards regime was designed in another era. 
The system has its flaws technically, but it is also a political system 
which, because of its dual nature can and does do a very useful and 
important job for the international community. 


50193 (LA—10672-C, PP, 3.1-3.15) Relations between 
SSAC and the IAEA. Buechler, C. (International Atomic 

ASME gency, Vienna, Austria). Jun 1985. NTIS, PC 
." A01. File Number DE86013067. (CONF-850680— 


From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

Nuclear and non nuclear material, services, facilities, equip- 
ment and information which are to be used for legally defined pur- 
poses may be deliberately diverted from these purposes. Actions 
aimed at the detection and deterrence of this diversion are known 
as safeguards. The development of safeguard regulations within the 
IAEA is described from a historical perspective in part 1 of this 
report. In part 2 potential. divertors and diversion methods are de- 
scribed. Part 3 contains a description of current IAEA safeguards 
implementation, including discussions of accountancy, surveillance, 
containment and verification. 


(LA—10672-C, pp 5.1-5.18) Hungarian national 

nuclear material control and accounting system. Lendvai, O. 

(National Atomic Energy Commission of Hungary, Buda- 

= Jun 1985. NTIS, PC A99/MF AO1. File Number 
86013067. (CONF-850680—). 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

The Hungarian system for nuclear materials control and ac- 
counting is briefly described. Sections include a historical over- 
view, a description of nuclear activities and an outline of the orga- 
nizational structure of the materials management system. Subse- 
quent sections discuss accounting, verification and international re- 


(LA—10672-C, pp 8.1-8.36) Elements of nonde- 
technology 


structive assay (NDA) . Hatcher, C.R.; Smith, H. 
(Los National Lab., NM). Jun 1985. NTIS, PC 
“pieiaas AO01. File Number DE86013067. (CONF-850680— 
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From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

The history, uses, strengths and limitations of non-destruc- 
tive analysis (NDA) are briefly described. NDA methods are then 
classified according to their active or passive nature and according 
to the kind of radiation involved. Each method is then described in 
more detail in a separate section. Examples of methods discussed 
are scintillation spectroscopy and neutron absorptiometry. 


50196 (LA—10672-C, pp 9.1-9.18) Gamma-ray tech- 
niques for assay/verification of unirradiated uranium and plu- 
tonium fuels. Smith, H.A. Jr. (Los Alamos National Lab., 
NM). Jun 1985. NTIS, PC A99/MF A0Ol1. File Number 
DE86013067. (CONF-850680—). 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

Gamma-ray-based techniques for the nondestructive assaying 
of unirradiated nuclear fuels are described. Measurements on both 
uranium and plutonium-bearing fuels are discussed. Techniques de- 
scribed fall into two groups: passive gamma-ray counting and au- 
toradiography. The second can be used with almost all types of nu- 
clear fuels and is dealt with in some detail. 


50197 (LA—10672-C, pp 9.19-9.38) Neutron techniques 
for assay/verification of unirradiated uranium and mox fuel. 
Menlove, H.O. (Los Alamos National Lab., NM). Jun 1985. 
NTIS, PC A99/MF AOl. File Number DE86013067. 
(CONF-850680—). 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

Neutron-based measurement techniques have found wide ap- 
plication in the control and safeguarding of nuclear fuel. Both ura- 
nium and plutonium in the form of pellets, rods, plates, and subas- 
semblies can be measured with accuracies in the range of 0.2 to 
1.0%. The accuracies are better than for most NDA applications 
because the product material is well defined in composition and ge- 
ometry. Applications to fuel pins and pellets have been under way 
for roughly a decade and the measurement equipment and proce- 
dures are now an integral part of the plant operation. Nondestruc- 
tive measurements for fully assembled LWR and FBR fuel subas- 
semblies is rather new and just coming into use. International in- 
spection of fuel materials at both the fabrication and reactor facili- 
ties gives added emphasis to the assay of the complete fuel assem- 
blies. 


50198 (LA—10672-C, pp 10.1-10.24) Tour of Los 
Alamos Safeguards R & D Laboratories: demonstration and 


use of NDA instruments and material control and accounting 
simulation. Jun 1985. NTIS, PC A99/MF A0O1. File Number 
DE86013067. (CONF-850680—). 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

Five exercises which were used during the tour are collected 
here. They include: measurement of uranium enrichment with a 
portable multichannel analyzer; measurement of LWR fuel assem- 
blies in the field with a neutron coincidence collar; active neutron 
coincidence assay of uranium-bearing fuel; passive neutron coinci- 
dence assay of mixed-oxide fuel and real-time materials accounting 
systems simulator. 


50199 (LA—10672-C, pp 11.1-11.32) Survey of chemical 
and bulk measurement methods. Gutmacher, R.G. 
Alamos National Lab., NM). Jun 1985. NTIS, PC A99/MF 
A01. File Number DE86013067. (CONF-850680—). 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

Destructive analysis techniques to measure unirradiated fuel 
materials are discussed in detail. The discussion is organized around 
the key measurement points in low-enrichied uranium fuel fabrica- 
tion facilities. Major emphasis is placed on methods for the elemen- 
tal and isotopic analysis of uranium but plutonium assay methods 
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are described briefly. The precision and accuracy of the techniques 
is considered. Methods discussed include mass spectroscopy, x-ray 
fluorescence and absorption spectroscopy. 


50200 (LA—10672-C, pp 12.1-12.24) Safeguarding nucle- 
ar power stations. Whan, G.A. (Univ. of New Mexico, Al- 
buquerque). Jun 1985. NTIS, PC A99/MF AOI. File 
Number DE86013067. (CONF-850680—). 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

The paper discusses the safeguarding of nuclear power 
plants with particular emphasis on LWR reactors and some discus- 
sion of HWR reactors. The characteristics of nuclear power plants 
and of nuclear fuels and fuel elements existing there are outlined 
and typical fuel inventories described. Safeguards systems for nu- 
clear reactors are then considered. These systems emphasize ac- 
counting for individual fuel elements and key measurement points 
within the reactor complex. Fuel inventories, detection targets, di- 
version possibilities, inspection activities and verification are out- 
lined for both LWR’s and HWR’s. 


(LA—10672-C, pp 13.1-13.14) Passive gamma-ray 
methods for assay/verification of spent fuel. Phillips, J.R. 
(Los Alamos National Lab., NM). Jun 1985. NTIS, PC 
A99/MF A0O1. File Number DE86013067. (CONF-850680— 


From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

Gamma-ray measurement techniques can be applied to a 
wide range of levels of verification of spent-fuel assemblies. Ceren- 
kov glow intensity technique is a rapid nonintrusive technique that 
provides information about the presence of gamma radiation and 
the integrity of the fuel assembly. Ion chambers and scintillators 
can provide similar results but require the placement of instrumen- 
tation in the storage pond water. The Be(y,n) detector provides a 
slightly higher level of verification in that it is only sensitive to 
high-energy gamma rays that primarily come from the ‘Pr fission 
product. Of the gamma-ray techniques, HRGS provides the highest 
level of verification; however, it is the most time consuming and 
complex of the gamma-ray techniques. In terms of man-power and 
time, the most cost effective level of verification is a combination 
of these gamma-ray techniques with the neutron measurements. An 
inspector should not limit his measurements to either gamma rays 
or neutrons alone. 


50202 (LA—10672-C, pp 14.1-14.20) Passive and active 
/ spent fuel. Lee, 

. (Los i » NM). Jun 1985. NTIS, 

PC A99/MF AOI. File Number DE86013067. (CONF- 
850680—). 


From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; oo Fe, NM, USA (2 Jun 1985). 

The basic active and passive neutron techniques for measur- 
ing irradiated fuels are considered with emphasis on measurement 
capabilities and limitations. The characteristics of passive neutron 
emissions and the principles that relate neutron measurements to 
fuel quantities are discussed. Available instrumentation is described. 


50203 (LA—10672-C, ee Isotope correlation 
and ome for irradiated fuel assay. 
Deron, S. (International Atomic Ener, fp y, Vienna, 
Austria). Jun 1985. NTIS, PC A99 File Number 
DE86013067. (CONF-850680—). 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

This paper outlines the methods used to account for fission- 
able materials in irradiated nuclear fuel elements entering reprocess- 
ing plants. Verification is accomplished at three mass balance sta- 
tions in the plant. Techniques employed fall into two categories: 
isotopic and isotope dilution analyses by mass spectometry and iso- 
tope correlation techniques. These methods are discussed in some 
detail. 


(LA—10672-C, pp 16.1 oo Tour of the 
weet reactor (OWR) and speat-facl measurement 

tion. Bunker, M.; Halbig, J.; Smith, T.; Bosler, G.; Nichol- 
son, N.; Williams, H. he 1985. NTIS, PC A99/MF AO1. 
File Number DE86013067. (CONF-850680—). 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

This paper describes the contents of a tour of a materials 
testing reactor with emphasis on nondestructive assay techniques. 
Following a brief description of the Omega West Reactor separate 
sections discuss a Cherenkov viewing device, a high-resolution 

gamma spectoscopic method of burnup determination and the meas- 
Coiunont of tie: gialie iomunin cutie Giallo oh-ae NONI aaend Geet 
element. 


50205 (LA—10672-C, pp 17.1-17.19) Physical protection 
in relation to IAEA safeguards. Sonnier, C.S. (Sandia Na- 
tional Labs., Albuq pee er Jun 1985. ris PC A99/ 
MF AOl1. File Wuaber 86013067. (CONF-850680—). 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

In this session, physical protection, nuclear material account- 
ing and control, and containment and surveillance have been dis- 
cussed, with emphasis on the interactions of these measures within 
the context of IAEA safeguards. In addition, the current physical 
protection equipment and techniques have been reviewed. The 
interactions can be summarized as follows. Although physical pro- 
tection is a fundamental element of IAEA safeguards, it is solely a 
state/facility operator responsibility. While the [AEA has an inter- 
est in promoting the implementation of effective physical protection 
systems, it serves only in an advisory capacity. Nuclear material ac- 
counting directly involves the state, facility operator, and the 
IABA. Facility records and reports provided by the state are inde- 
pendently verified by the IAEA. The SSAC is of fundamental im- 
portance in this process. Containment and surveillance measures are 
used by the UAEBA. Installation and routine use of C/S equipment 
must be approved by the state and facility operator, and must not 
affect facility operations or safety. 


50206 (LA—10672-C, pp 18.1-18. oe Material account- 
ancy and control for meni: reactors and critical assemblies. 
Kuroi, H. Japan Atomic Energy Research Institute, Ibaraki 
Ken). Jun 1985. NTIS, PC A99/MF AOl1. File Number 
DE86013067. (CONF-850680—). 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

Materials accountancy and control procedures for research 
and zero power reactors as implemented by JAERI are discussed in 
considerable detail. These types of reactors are briefly described 
and the attractiveness of their nuclear materials for potential diver- 
tors is discussed. i for safeguards are outlined and the 
procedures implemented at various facilities to meet them are pre- 
sented. 


as (LA—10672-C, pp 20.1-20.14) IAEA safeguards 
+ am a, Theis, W,. (International 

ienna, Austria). Jun 1985. NTIS, 

File ee DE86013067. (CONF- 


Sate Enel 
PC 0 AOL 
850680— 

a Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

Research and zero power reactors are divided into three 
groups according to power output and core size for the sake of the 
discussion in this paper. The safeguards relevant features of each 
group are then outlined. IAEA safeguards requirements such as in- 
spection goals facility attachment provisions and facility specific 
safeguards approaches are then considered. Finally IAEA inspec- 
tion procedures and measurement techniques are described. 
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50208 (LA—10672-C, pp 21.1-21.20) Material control 
and accounting at a CANDU reactor: the instrumented safe- 
guards scheme. Stirling, A.J.; Payne, E. (Atomic Energy of 
“Canada Ltd.). Jun 1985. NTIS, PC A99/MF AO0Ol1. File 
Number DE86013067. (CONF-850680—). 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 


terial; Santa Fe, NM, USA (2 Jun 1985). 
While CANDU reactors differ from LWRs quite markedly 


in the way they operate, the principles of materials accounting and 
safeguards are equally applicable. Indeed, since CANDU fuel is not 

the relatively simple procedure of item accounting is 
sufficient for CANDUs. However, on-power refueling means that 
automatic item counting is needed to independently confirm opera- 
tor records. Surveillance and sealing techniques for spent fuel are 
needed for a practical system. The equipment developed has al- 
lowed the IAEA to apply safeguards at reasonable cost and with 
minimal interference to the utility operating the station. 


50209 (LA—10672-C, pp 22.1-22.21) IAEA safeguards 
experience at CANDU reactors. Wredberg, L. (International 
Atomic Energy Agency, Vienna, Austria). Jun 1985. NTIS, 
PC A99/MF AOl. File Number DE86013067. (CONF- 
850680—). 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; — Fe, NM, USA (2 Jun 1985). 

CANDU reactor facilities under [AEA safeguards are 
siemens “briefly with emphasis on the types and quantities of nu- 
clear material found at these facilities. The nature and requirements 
of a typical facility attachment are presented. Records and report- 
ing requirements are discussed. IAEA inspection procedures and 
measurement instrumentation are described in detail, and the analy- 
sis of inspection data to verify the nuclear material inventory are 
considered. The session emphasizes actual experience at CANDU 
reactors under IABA safeguards. 


50210 (LA—10672-C, pp 23.1-23.26) Material account- 
ing and control for light water reactors and spent fuel stor- 
ages in Finland. Riihonen, M. (Finnish Centre for Radiation 
and Nuclear Safety, Helsinki). Jun 1985. NTIS, PC A99/ 
MF AO1. File Number DE86013067. (CONF-850680—). 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

In this paper, ‘the structure of the Finnish SSAC is described. 
Emphasis is put on practical experience in the implementation of 
safeguards at operating nuclear facilities and in their nuclear fuel 
procurement. The aim is to illustrate all the activities which are the 
responsibility of the safeguards-organization and which therefore 
have influence on the structure and practical work of the SSAC. 


50211 (LA—10672-C, > PP 30.1-30.9) US Nuclear Regula- 
tory Commission ion procedures at the SONGS, Nor- 
derhaug, L.R. (Nuclear Regulatory Commission, Washing- 
ton, DC). Jun 1985. NTIS, PC A99/MF A0O1. File Number 
DE84013067. (CONF-850680—). 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

The NRC's safe inspection program is a dynamic pro- 

- Changing as necessary to best insure that the inspection ob- 
jectives and goals are accomplished. This evolving program may be 
influenced in many ways: regulation changes, better equipment, 
more efficient accounting practices, and so on. The program in- 
cludes periodic training and retraining to assure that the NRC safe- 
guneds inepectors are equipped with the letest in inpestion equip- 
ment and techniques. 


50212 (LA—10672-C, pp 31.1-31.10) [AEA inspection 
Comme at SONGS. Wredberg, L. (International Atomic 
ASS ME AOI Fi Vienna, Austria). Jun 1985. NTIS, PC 
A01. File Number DE86013067. (CONF-850680— 


From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 
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Under the voluntary safeguards agreement between the 
Agency and the United States of America (INFCIRC/288, Ref. 1) 
selected facilities are subject to Agency safeguards inspection 
during limited time periods. This is due to the limited manpower 
resources that are allocated by the Agency for the inspection of fa- 
cilities in the nuclear weapon states, and also to the wish to have 
the inspection programme alternating between all the facilities that 
are covered by the Agreement. At present, there are four facilities 
which are being inspected by Agency inspectors in the USA; one 
of them is the San Onofre Unit No. 2 Pressurized Light-Water Re- 
actor Station. Experience at this reactor is described. 


50213 (LA—10672-C, pp 32.1-32.31) Introduction to 
Exxon nuclear fuel fabrication plant. Schneider, R.A. (Exxon 
Nuclear Co., Inc., Richland, WA). Jun 1985. NTIS, PC 
A99/MF A0O1. File Number DE86013067. (CONF-850680— 


) 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

The Exxon Nuclear low-enriched uranium fuel fabrication 
plant in Richland, Washington produces fuel assemblies for both 
pressurized water and boiling water reactors. The Richland plant 
was the first US bulk-handling facility selected by the IAEA for 
inspection under the US-IAEA Safeguards Agreement. The plant 
was under IAEA inspection from March 1981 through October 
1983. This text provides a written description of the plant layout, 
operation and process. The text also includes a one ton-a-day model 
(or reference) plant which was adapted from the Exxon Nuclear 
plant. The Model Plant provides a generic example of a low-en- 
riched uranium (LEU) bulk-handling facility. The Model Plant is 
used to illustrate in a more quantitative way some of the key safe- 
guards requirements for a bulk-handling facility. 


50214 (LA—10672-C, pp 33.1-33.21) Material control 
and accounting at Exxon Nuclear, I, Schneider, R.A. (Exxon 
Nuclear Co., Inc. Richland, WA). Jun 1985. NTIS, PC 
eo AO1. File Number DE86013067. (CONF-850680— 


From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

The nuclear material control and accounting system at 
Exxon Nuclear will be described in detail. Subjects discussed will 
include: the basis of the MC & A system, the nuclear materials ac- 
counting systems (NMRS and NICS), physical inventory taking, 
IAEA inspection experience, safeguards organization, measure- 
ments and measurement control, MUF evaluation, accounting 
forms and reports and use of tamper-indicating seals. The general 
requirements for material accounting and control in this type of a 
bulk-handling facility are described. The way those requirements 
are met for the subject areas shown above is illustrated using a ref- 
erence (Model Plant) version of the Exxon Nuclear plant The dif- 
ference between the item-accounting procedures used at reactor fa- 
cilities and the bulk-accounting procedures used at fuel fabrication 
facilities is discussed in detail. 


= (LA—10672-C, pp 34.1-34.27) Material control 

at Exxon Nuclear, II. Schneider, R.A. 
i Nuclear Co., Inc., Richland, WA). Jun 1985. NTIS, 
PC A99/MF AOl1. File Number DE86013067. (CONF- 
850680—). 

From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuclear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

In this session the measurements and the associated measure- 
ment control program used at the Model Plant are described. The 
procedures for evaluating MUF and sigma MUF are also discussed. 
The use of material composition codes and their role in IAEA safe- 
guards under the US/IAEA Safeguards Agreement are described. 
In addition, the various accounting forms used at the plant are de- 
scribed and the use of tamper-indicating seals is discussed. 
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(LA—10672-C, pp 36.1-36.55) Workshop on facili- 
design. Pillay, K.K.S.; Hakkila, E.A. 

ional Lab., NM). Jun 1985. NTIS, PC 

A99/MF AOI. File Number DE86013067. (CONF-850680— 


From Advanced international training course on implemen- 
tation of state systems of accounting for and control of nuciear ma- 
terial; Santa Fe, NM, USA (2 Jun 1985). 

Physical inventory of nuclear material within a LWR facility 
is established by counting assemblies and identifying serial numbers 
of fuel subassemblies. Seals and surveillance cameras are used to 
maintain continuity of safeguards knowledge during time intervals 
between inspections. The main features of the IAEA safeguards ap- 
proach at LWRs are the following: auditing of facility records and 
comparison with reports submitted to the Agency, periodic closing 
of material balance by the operator (usually annually) by taking 
physical inventory, independent verification of nuclear material by 
the Agency, usually by item counting and serial number identifica- 
tion and application of containment and surveillance measures to 
maintain knowledge of nuclear material. 


50217 (NUREG—0430-Vol.6-No.2) Licensed fuel facility 
status report. Inventory difference data, July-December 1985. 
Volume 6, No. 2. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Inspection and Enforcement). 
Aug 1986. 13p. NTIS, PC A02/MF AOl - GPO. File 
Number T186901680. 

NRC is committed to the periodic publication of licensed 
fuel facilities’ inventory difference data, following agency review of 
the information and completion of any related investigations. Infor- 
mation in this report includes inventory difference data for active 
fuel fabrication facilities possessing more than one effective kilo- 
gram of high enriched uranium, low enriched uranium, plutonium, 
or uranium-233. 


50218 (NUREG—0506) Introduction and user’s informa- 
tion for the fixed site physical protection upgrade rule guid- 
ance compendium. Evans, L.J. Jr.; Allen, T. (Nuclear Regu- 
latory Commission, W ‘DC (USA). Office of Nu- 
clear Material Safety and Safeguards). Jun 1980. 14p. NTIS, 
PC A02/MF AO1 - GPO. File Number T186900074. 

Licensees at fixed sites who possess, use, process, or handle 
strategic special nuclear material are required to design a physical 
system to protect this material. This report suggests an orderly 
process for using guidance, with special emphasis on two regula- 
tory guides and two NUREG series documents that constitute a 
compendium, to aid in the design of a physical security system that 
meets the requirements of the final Physical Protection Upgrade 
Rule. The rule was published November 28, 1979 (44 FR 68184), 
and became effective March 25, 1980. 1 fig. 


50219 (NUREG/CR—1146) Safeguards against prolifera- 
tion of nuclear materials: a review and bibliography. Blake- 
man, E.D. (Oak Ridge National Lab., TN (USA). Engineer- 
ing Technology iv.). Mar 1980. Contract ACO05- 
840OR21400. 150p. (ORNL/NUREG/NSIC—160). NTIS, 
PC A07 - GPO. File Number DE86000166. 

The current status of nuclear safeguards is presented in this 
report. The text reviews domestic and international safeguards, and 
nuclear proliferation issues and policies. The bibliography contains 
349 abstracts of publications covering a wide range of nuclear safe- 
guards topics. Keyword, author, and permuted-title indexes are in- 
cluded for the readers’ convenience. 


50220 (NUREG/CR—1315) Feasibility of field evalua- 
tion of physical protection procedures. Savage, J.W. (Law- 
rence Livermore National Lab., CA (USA)). Apr 1980. 72p. 
(UCRL—52740). .NTIS, PC ‘A04/MF AOl - GPO. File 
Number T186002735. 

In a task for the US Nuclear Regulatory Commission (NRC) 
Office of Inspection and Enforcement (IE), the Lawrence Liver- 
more Laboratory (LLL) has studied the feasibility of developing a 
methodology for field evaluation of physical protection procedures 
by IE physical protection inspectors, and has determined that such 
a methodology is feasible. A logic diagram was used to analyze 
physical protection procedures and identify the resources needed 


for their successful execution. The dependence of response proce- 
dures on the availability of resources and on the exercise of prepar- 
atory support procedures prior to need for response is discussed. 
The effects of plant conditions and external influences that affect 
procedure execution are also discussed. The need for specific com- 
pliance and adequacy reference requirements derived from the reg- 
ulations and licensee approved plans is explained. 


50221 (SAAS—335) Computer-based system of account- 
Se oe ane ee Se ee ee 
Leuschner NPP, Greifswald. Perger, K.; Zimmer, E.; 
Schliessmann, J. (Staatliches Amt to Atomsicherheit und 
Strahlenschutz, Berlin (German Democratic ns 
VEB Kernkraftwerk Bruno Leuschner, Greifswald 
(German Democratic Republic)). 1985. 23p. (In Russian). 
(CONF-8410428—1). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86703214. 

From International meeting on technical means of nuclear 
material control at WWER-440 reactors and ways for optimizing 
their use for purpose of IAEA safeguards; Tbilissi, USSR (5 Oct 
1984). 

. A description is given of the computer programme M-26 es- 
tablished at the Greifswald NPP to facilitate the handling of domes- 
tic safeguards data. 


50222 (SAND—86-0113C) Methods for developing jam- 
at fixed-site fa- 


resistant security communications networks 

cilities. Gangel, D.J.; Heustess, J.E.; Snell, M.K. (Sandia 
National Labs., Albuq NM (USA)). 1986. Contract 
AC04-76DP00789. sp. (CONF-860884—3). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86015743. 

From International carnahan conference on security technol- 
ogy; Gothenburg, Sweden (12 Aug 1986). 

Considerable work has been done identifying and developing 
equipment and procedures that can be used to improve the surviv- 
ability of a security communications network during a jamming as- 
sault. Insight is given into alternate communications methods that 
can bt OS te CS ee eee eee 
isting radio communications. The spatial properties of jamming are 
then discussed and examples of how these properties can be exploit- 
ed are examined. Also discussed are spread-spectrum radios that are 
highly resistant to jamming and the importance of jamming exer- 
cises. 


50223 Experience with confirmation measurement at Los 
Marshall, R.S.; Wagner, R.P. (Los Alamos National 

Lab., Los Alamos, NM 87545). Nuclear Materials Manage- 
ment; 14: No. 3, 601-605(1985). (CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, USA (21 Jul 198 

Caalieation eeatnens are ne Son tienee in sup- 
port of incoming and outgoing shipment ams oiaee and for sup- 
port of both *°U and Pu inventories. Statistical data are presented 
to show the consistency of measurements on items of identical com- 
position and on items measured at two facilities using similar instru- 
ments. A description of confirmation measurement techniques used 
in support of *U and Pu inventories and a discussion on the abili- 
ty of the measurements to identify items with misstated SNM are 
given. 


50224 
tron self-interrogation method. é 
Menlove, H. cm Cowder, L.R.; Polk, P.J. (Los Alamos Na- 
tional Lab., Los Alamos, NM 87544). Nuclear Materials 
Management; 14: No. 3, 606-612(1985). (CONF-850765—). 
From 26. annual meeting of the Institute of Nuclear Materi- 
als t; Alb ue, NM, USA (21 Jul os. 
<a cau ornate method has been developed for 
measurement of the 7*U mass in Model 5A cylinders of UFs. The 
unique neutronic properties of UFe containing highly enriched ura- 
nium (HEU) permit *°U assay using only passive neutron count- 
ing. The sample effectively assays itself by self-interrogation. 
Shipped from enrichment plants and received at fuel fabrication 
and conversion facilities; 5A UFe cylinders hold up to ~17 kg of 
235) each. Field measurements at the Portsmouth Gaseous Diffu- 
sion Plant (GDP) showed an average assay accuracy of 6.8% (10) 
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for 44 cylinders with enrichments from 6 to 98% and with a range 
of fill heights. Further measurements on 38 cylinders containing 
97%-enriched material yielded an accuracy of 2.8% (lo). Typical 
counting times for these measurements were less than 5 min. An in- 
plant instrument for receipts confirmation measurements of SA UFe 
cylinders has been developed for the Savannah River Plant. The 
Receipts Assay Monitor (RAM) is currently being tested and cali- 
brated. It is designed to confirm declared fissile mass in all incom- 
ing 5A cylinders containing HEU in the form of UFs. One of the 
computer-controlled features is a removable cadmium liner for the 
sample cavity. The liner allows a sample fill-height correction, 
which significantly improves assay accuracy. 


50225 uses of confirmatory measurements. 
Coulter, C.A. (Los Alamos National Lab., Los Alamos, NM 
87545). Nuclear Materials Management; 14: No. 3, 613- 
616(1985). (CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 


als Management; Albuquerque, NM, USA (21 Jul 1985). 
AS analyas e made Of the role of ha 


ipper and receiver meas- 
urements in safeguarding special nuclear materials (SNM) trans- 
ferred from one facility to another, with emphasis on the case 
where the receiver requires an analytical accounting measurement 
of the transferred SNM and does not need the material for process 
purposes at the time of receipt. Seven possible diversion periods are 
considered, ranging from the interval between the shipper’s final 
accounting measurement on the material and the time it is placed in 
the shipper’s vault, through the actual transport of the material be- 
tween facilities, to the time the material is removed from the 
receiver's vault and placed in the process. The detection power of 
various combinations of six possible shipper/receiver measurements 
for these diversion opportunities is then evaluated; the measure- 
ments considered include the shipper’s and receiver's accounting 
measurements, the latter at two possible times, and various nonde- 
structive assay (NDA) confirmatory measurements. 


measurements of special nuclear ma- 


Confirmatory 
terial Belew, W.L.; Williams, T.L. (USDOE-Savannah 


River Operations Office, Aiken, SC 29802). Nuclear Materi- 
als Management; 14: No. 3, 585-588(1985). (CONF-850765— 


From 26. annual meeting of the Institute of Nuclear Materi- 
als eS Albuquerque, NM, USA (21 Jul 1985). 
Confirmatory measurements have been used in nuclear mate- 
rial control and accountability programs since the inception of nu- 
clear material control and accountability as a field of expertise. Nu- 
clear materials lend themselves naturally to confirmatory type 
measurement, since the nuclear radiations from the material usually 
uniquely identify the material, are proportional to the quantity of 
nuclear material present, and can be measured using non-destruc- 
tive assay techniques (NDA). At the Savannah River Plant (SRP) 
confirmatory measurements are employed by both the contractor 
and the U.S. Department of Energy (DOE) personnel to provide 
assurance that the Special Nuclear Materials (SNM) in shipments, 
storage areas and in process areas is present in the quantity record- 
ed and no diversion or loss of material has occurred. These meas- 
urements have ranged from simple measurements to verify that the 
material is radioactive to extensive measurements to determine the 
isotopic content and quantity of SNM present. In order to obtain 
maximum benefit from confirmatory measurements, the purpose of 
the measurement must first be defined and the technique of meas- 
urement carefully selected for the specific purpose in mind. This 
paper provides suggested guidelines for defining confirmatory 
measurements, reviews some typical applications and presents a 
specific example of confirmatory measurement techniques at SRP. 
50227 Neutron counting for confirmatory 
Menlove, H.O. Alamos National Lab., Los Alamos, 
NM 87544). Nuclear Materials Management; 14: No. 3, 589- 
594(1985). (CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, NM, — (21 Jul 1985). 

Passive neutron counting can be used to give a convenient 
and rapid confirmation of plutonium content for shipper-receiver 
confirmation. Different types of neutron detectors have been de- 
signed to accommodate a large variety of sample containers. When 
neutron coincidence counting is used, the measurement becomes 


relatively insensitive to neutron backgrounds and rather specific to 
the fertile (7“°Pu-effective) content. For samples with significant 
neutron self-multiplication, the reals-to-total ratio (R/T) gives an 
additional confirmation that the induced multiplication is consistent 
with the declared fissile content. For samples with a very high 
(a,n) yield, the induced fission rate can be used to directly confirm 
the fissile content. 


50228 Experiences with confirmatory measurements at 
the Savannah River Plant. Deason, P.T.; Cadieux, J.R. (E.1. 
du Pont de Nemours and Co., Savannah River Plant, Ai 
SC 29808). Nuclear Materials Management; 14: No. 3, 595- 
600(1985). (CONF-850765—). Contract AC09-76SR00001. 
From 26. annual meeting of the Institute of Nuclear Materi- 
als ae Albuquerque, NM, USA (21 Jul pr | 
Confirmatory measurements are formed on all Category I 
and II plutonium shipments to the Savannah River Plant (SRP). 
The primary technique employed has been neutron coincidence 
counting using three instruments; two slab counters, and a well 
counter. These measurements have provided the required safe- 
guards features to support the physical security measures already in 
place for inter-site shipments of speciaf nuclear material (SNM). 
Similar confirmatory measurements have also been performed on a 
variety of scrap mixed-oxide materials stored at SRP for later proc- 
essing. The data handling and results for several categories of mate- 
rial are examined in addition to planned uses of the Rocky Flats 
Plant (RFP)/SRP Confirmatory Measurements Counter (CMC). 


50229 Concept for fuel-cycle based safeguards. deMont- 
mollin, J.M.; Higinbotham, W.A.; Gupta, D. (Sandia Na- 
tional Labs., Albuquerque, NM 87185). Nuclear Materials 
Management; 14: No. 3, 554-562(1985). (CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als ment; Albuquerque, NM, USA (21 Jul 1985). 

though the guidelines for NPT safeguards specify that the 

State's fuel cycle and degree of international independence are to 
be taken into account, the same model approach and absolute-quan- 
tity inspection goals are applied to all similar facilities, irrespective 
of the State’s fuel cycle, and the findings are reported in those 
terms. A concept whereby safeguards might more effectively and 
efficiently accomplish the purposes of NPT safeguards is explored. 
The principal features are: (1) division of the fuel cycle into three 
aanre nate aes ee ON ee ee 
cance for safeguards; (2) closing a verified material balance around 
each zone, supplementing the present MBA balances for more sen- 
sitive facilities and replacing them for others; (3) maintenance by 
the IAEA of a current book inventory for each facility by means of 
immediate, abbreviated reporting of interfacility transfers; (4) near 
real-time analysis of material flow patterns through the fuel cycle; 
and (5) a periodic statement of the findings for the entire State that 
takes the form that there is assurance that all nuclear materials 
under safeguards are accounted for to some stated degree of uncer- 
tainty. 


50230 Sequential test procedures for inventory differ- 
ences. Goldman, A.S.; Kern, E.A.; Emei C.W. (Los 
Alamos National Lab., Los Alamos, NM 87545). Nuclear 
Materials Management; 14: No. 3, 447-453(1985). (CONF- 
850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, wee at USA (21 Jul 1985). 

By means of a simulation study, the authors investigated the 
eqquintinaien af tease ah sine sega dane. ae 
quences of inventory differences obtained from an example materi- 
als control unit, a sub-area of a hypothetical UFs-to-UsOxs conver- 
sion process. The study examined detection detection probability and run 
length curves obtained from different loss scenarios. 


60231 Statistical evaluation of set-up errors in the ARC/ 
SPAR system. Sheldon, D.D.; McKenzie, J.M. (Sandia Na- 
tional Labs., Albuquerque, NM 87185). Nuclear Materials 
Management: 14: No. 3, 402-404(1985). (CONF-850765—). 
From 26. annual meeting of the Institute of Nuclear Materi- 
als t; _ NM, USA (21 Jul 1985). ’ 
ee eel ea ne 
signal and the reference signature of an underwater nuclear safe- 
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guard seal, is used to discriminate between intact and broken seals. 
Ideally, correlation coefficients for intact seals are distributed close 
to 1.0, while those for broken seals are distributed about 0, with no 
overlapping of the two distributions. One source of variation that 
affects these distributions and, therefore, the probabilities of making 
correct decisions with respect to tampering, is the use of different 
fixtures. Data consisting of 640 digitized amplitudes obtained with 
each one of ten fixture set-ups were used to investigate the effect of 
set-up error on correlations for intact seals. These measurements 
are slow and difficult to make, so “bootstrap” sampling was used to 
simulate the process. Compared to previous simulations of a single 
set-up, the standard deviation of the correlation coefficients for 
intact seals increased almost three-fold, due to variation among set- 
ups, while the minimum r decreased from 0.96 to 0.91. These 
changes do not significantly increase the probabilities of incorrect 
decisions. Bootstrapping has proved to be useful where measure- 
ments are difficult to obtain. 


50232 Materials control and accountability at the Idaho 
Chemical Processing Plant. Denning, G.E.; Britschgi, J.J.; 
Spraktes, F.W. (Westinghouse Idaho Nuclear Co., Inc., 
Idaho Falls, ID). Nuclear Materials Management; 14: No. 3, 
434-437(1985). (CONF- 850765—). 

From 26. — meeting of the Institute of Nuclear Materi- 
als uquerque, NM, USA (21 Jul 1985). 

ICPi Niohtonrd enriched uranium recovery process has his- 
torically been operated as a single Material Balance Area (MBA), 
with input and output measurement capabilities. Safeguards initiated 
changes in the last five years have resulted in significant materials 
control and accountability improvements. Those changes include 
semi-automation of process accountability measurement, data col- 
lection and recording; definition of Sub-MBAs; standard plant 
cleanouts; and, bimonthly inventory estimates. Process monitoring 
capabilities are also being installed to provide independent oper- 
ational procedural compliance verification, process anomaly detec- 
tion, and enhanced materials traceability. Development of a sensi- 
tivity analysis approach to defining process measurement require- 
ments is in progress. 


50233 EPIC--an Error Propagation/Inquiry Code. Baker, 
A.L. (Los Alamos National Lab., Los Alamos, NM 87545). 
Nuclear Materials Management; 14: No. 3, 438-442(1985). 
(CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als it; Albuquerque, NM, USA (21 Jul 1985). 

use of the computer program EPIC (Error Propaga- 

tion/Inquiry Code) will be discussed. EPIC calculates the variance 
of a materials balance closed about a materials balance area (MBA) 
in a processing plant operated under steady-state conditions. It was 
designed for use in evaluating the significance of inventory differ- 
ences in the Department of Energy (DOE) nuclear plants. EPIC 
rapidly estimates the variance of a materials balance using average 
plant operating data. The intent is to learn as much as possible 
about problem areas in a process with simple straightforward calcu- 
lations assuming a process is running in a steady-state mode. EPIC 
is designed to be used by plant personnel or others with little com- 
puter background. However, the user should be knowledgeable 
about measurement errors in the system being evaluated and have a 
limited knowledge of how error terms are combined in error propa- 
gation analyses. EPIC contains six variance equations; the appropri- 
ate equation is used to calculate the variance at each measurement 
point. After all of these variances are calculated, the total variance 
for the MBA is calculated using a simple algebraic sum of var- 
iances. The EPIC code runs on any computer that accepts a stand- 
ard form of the BASIC language. 


50234 Audit trails in an online accountability system. Ja- 

mison, C. (Rockwell International, NASO, Goiden, CO). 

Nuclear Materials Management; 14: No. 3, 305-306(1985). 
(CONF-850765—). 

From 26. ee ee 

ae ene Albuquerque, USA (21 Jul 198 

; Acceeabilty Hetouk ‘ letwork ( is an online 

sahene alae tak on eae et Pet een 1 

track the accounting and processing of nuclear materials from the 

time it arrives at Rocky Flats Plant through its life cycle. A major 

contributor to the success of SAN is the use of audit trails. They 


have proven to be invaluable for the management and safeguarding 
of these sensitive materials at Rocky Flats. Producing effective 
audit trails requires the recording of all pertinent transactions and 
the capability to access and report the information in a timely fash- 
ion. This paper discusses the implementation and application of 
these audit trails on the Rocky Flats SAN system. 


50235 Simulation of glovebox nondestructive assay to aid 
in error estimation and measurement procedure design. 
ro R.F.; ae E.W.; Kerns, R.E.; a2 R.A. (Rock- 
rd Operations, P.O. Box 800, Richland, WA 
99352). Nuclear Materials Management; 14: No. 3, 307- 
312(1985). (CONF-850765—). 
From 26. annual meeting of the Institute of Nuclear Materi- 
als aa my: Albuquerque, NM, USA (21 Jul 1985). 

Gamma ray nondestructive assay (NDA) measurement pro- 
cedures for large objects such as gloveboxes require that multiple 
measurements be made to cover the entire object. Net counts ob- 
served at each measurement location are converted to special nu- 
clear material (SNM) equivalents using a data reduction equation. 
To facilitate rapid and reliable reduction of data, this equation is 
often a simple representation of the measurement situation. Using a 
single measurement procedure applied uniformly to many situations 
and a simple data reduction equation produce results that only ap- 
proximate the quantity of SNM contained in the glovebox. This 
paper discusses a glovebox measurement simulation model and 
computer program that is being developed by Rockwell Hanford 
Operations. The model is being used to investigate some of the 
errors associated with current measurement and data reduction pro- 
cedures. 


50236 Extrinsic and intrinsic complexities of the Los 
Alamos plutonium processing facility. Bearse, R.C.; Roberts, 
N.J.; Longmire, V.L. (Los Alamos National Lab., Los 
Alamos, 87545). Nuclear Materials Management; 14: 
No. 3, 295-300(1985). (CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 


als Management; Albuquerque, NM, USA (21 Jul 1985). 
Analysis of the data obtained in one year of plutonium ac- 


counting at Los Alamos reveals significant complexity. Much of 
this complexity arises from the complexity of the processes them- 
selves. Additional complexity is induced by errors in the data entry 
process. It is important to note that there is no evidence that this 
complexity is adversely affecting the accounting in the plant. The 
authors have been analyzing transaction data from fiscal year 1983 
processing. This study involved 62,595 transactions. The data have 
been analyzed using the relational database program INGRES on a 
VAX 11/780 computer. This software allows easy manipulation of 
the original data and subsets drawn from it. The authors have been 
attempting for several years to understand the global features of the 
TA-55 accounting data. This project has underscored several of the 
system's complexities. 


50237 Application of the gravimetric method to closing 
the material balance around the cell of a spent-fuel 

plant. Fishbone, L.G. (Brookhaven National 
Lab., Technical eo Organization, Upton, NY 11973). 
Nuclear Materials magement; 14: No. 3, 284-287(1985). 
(CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, NM, USA (21 Jul 1985). 

For a spent-fuel reprocessing plant handling 
light-water-reactor fuel, plutonium accounting is traditionally done 
for the material balance area (MBA) extending from the input ac- 
countability tank to the product accountability tank - the process 
MBA. Consider an MBA comprising the chop-leach cell, with an 
inward flow consisting of the intact spent-fuel assemblies and out- 
ward flows consisting of leached hulls and dissolver solution. 
Given knowledge of the original uranium mass in the fuel and a 
measurement of the uranium-plutonium concentration ratio in the 
dissolver solution, the gravimetric method can be used to determine 
the amount of plutonium in the spent-fuel assemblies. A measure- 
ment of residual plutonium in the leached hulls would then permit 
the determination of a plutonium material balance for the chop- 
leach cell alone, since the volumetrically determined plutonium in 
the input accountability tank yields the plutonium in the flow leav- 





op-leach cell for the process MBA. The uncertainty in 
can be estimated given the individual measurement un- 


50238 A demonstration of the in-field use of calorimetric 
assay for IAEA oe purposes. Strohm, W.W.; Fiar- 
man, S.; Perry, R.B. (Monsanto Research Corp. -Mound, 
Miamisburg, OH 45342). Nuclear Materials Management; 14: 
No. 3, 182-186(1985). (CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, NM, USA (21 Jul 1985). 

The second physical inventory verification (PIV) exercise 
for [AEA inspectors was conducted at a U.S. MOX fabrication fa- 
cility (WHC) under the auspices of BNL/ISPO in 1984. The IAEA 
bulk calorimeter was introduced into this exercise. Completely non- 
destructive calorimetric assay was performed using gamma-ray iso- 
topic measurements. The calorimetric assay measurements on se- 
lected items from several strata were used to generate HLNC cali- 
bration curves completely independent of operator's values. Out- 
liers from HLNC measurements were also measured by calorime- 
tric assay to demonstrate an in-field alternative to withdrawing ali- 
quots for chemical assay. This exercise demonstrated that the 
IAEA now has the capability of applying calorimetric assay for 
these purposes. 


50239 What the new propagation of error procedure at Y- 
12 needs from the measurement control program. Schmoyer, 
D.D.; Lowe, V.W. (Oak Ridge Y-12 Plant, Martin Marietta 
Energy Systems, Inc., Oak Ridge, TN 37831). Nuclear Ma- 
terials Management; 14: No. * 127-131(1985). (CONF- 
850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, NM, USA (21 Jul 1985). 

The Oak Ridge Y-12 Plant is developing a propagation of 
error procedure to provide control limits for accountable material 
inventory differences. The overall effectiveness of the procedure 
depends heavily on the quality of the parameter estimates available 
for the measurement systems involved. Therefore, the Y-12 Meas- 
urement Control Program is an important element of the safeguards 
system at Y-12. This paper considers what the propagation of error 
procedure requires from a measurement control program and some 
practical constraints encountered during implementation. The fol- 
lowing four topics are addressed: 1) parameter estimates needed for 
the control limit calculations, 2) identification of the measurement 
systems, 3) interfacing with the current accountability system, and 
4) compromises to allow propagation of error to work in the real 
world. 


50240 interactive measurement control 
system at the Rocky Flats Plant. Hyman, P.A.; Hunt, V.M. 
(Rockwell International, North American Space Operations, 
Rocky Flats Plant, P.O. Box 464, Golden, CO 80401). Nu- 
clear Materials Management; 14: No. 3, 132-134(1985). 
(CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als ancoments Albuquerque, NM, USA (21 Jul 1985). 

raditionally, measurement control for the Rocky Flats 

Plant Analytical Laboratories is been administered by the Chemis: 
try Standards Laboratory (CSL); both groups are under the juris- 
diction of the Quality Engineering and Control Department. In the 
past, control samples were prepared by CSL, submitted to an An- 
laytical Laboratory, and results were compiled by hand and submit- 
ted to the plant's central computing center which then generated a 
statistical report. The old paper-driven system has been replaced by 
the IMECS, an acronym for “Interactive Measurement Evaluation 
and Control System.” The IMECS is a computerized, interactive 
measurement control system developed in-house with the coopera- 
tion of computer programmers, statisticians, analytical chemists, 
and standards engineers. The software is structured in three parts: 
(1) a data base section; (2) a statistical analysis section; and (3) sup- 
porting routines used for file maintenance, updating, scheduling, 
and control. This paper describes how the system was conceived 
and designed. The also details the implementation of the 
system (scheduled for January 1985), and how it compares to the 
previous measurement control system. 
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50241 Uncertainty estimates for bulk measurements of 
special nuclear materials: A case study. Liebetrau, A.M. (Pa- 
cific Northwest Lab., Richland, WA 99352). Nuclear Mate- 
rials Management; 14: No. 3, 142-148(1985). (CONF- 
850765—). Contract AC06-76RL01830. 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, NM, USA (21 Jul 1985). 

It is difficult to account for all the factors which can signifi- 
cantly affect the uncertainty of measurements of bulk inventories of 
special nuclear material. However, this paper presents a formula for 
estimating the “variance” of bulk inventory measurements which 
takes account of variability in several major contributors to inven- 
tory measurement uncertainty. These include concentration meas- 
urements, density measurements, manometer (liquid-level) readings 
and uncertainty in volume estimates resulting from the estimation of 
parameters in a linear (volume) calibration equation. This paper 
also describes a sampling experiment which was undertaken to 
obtain replicate measurements of density and concentration. Vari- 
ance estimates for measurements of density and concentration ob- 
tained from a statistical analysis of the resulting data are reported. 
When these estimates of density and concentration measurement 
variance are used to evaluate the proposed variance formula for in- 
ventory measurements, the results compare favorably with those 
computed directly from replicate inventory measurements. 


50242 Summary of a survey of security communications 
at fixed-site facilities. Snell, M.K.; Gangel, D.J.; “ores 
J.E. (Sandia National Labs., Albuquerq ue, NM). N. ‘uclear 
Materials Management; 14: ‘No. 3, 84-89(1985). (CONF- 
850765—). Contract AC04-76DP00789. 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, NM, USA (21 Jul 1985). 

A general summary of a recent survey of security voice 
communications at 13 facilities is presented, including survey meth- 
odology, the role of communications for security forces at a gener- 
ic facility, and a list of several strategies for improving the resist- 
ance of the communications system against eavesdropping, decep- 
tion, and jamming. 


50243 Application of the limited frequency-unannounced 

access strategy measurement technology in gas centrifuge en- 
richmest plants. Swindle, D.W. (Oak Ridge Gaseous Diffu- 
sion Plant, Oak Ridge, TN 37831). Nuclear Materials Man- 
agement; 14: No. 3° 39-44(1985). (CONF-850765—). Con- 
tract AC05-840R21400. 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, NM, USA (21 Jul 1985). 

As part of a limited frequency-unannounced access inspec- 
tion strategy for international safeguards, a gamma ray measure- 
ment technique for confirming the absence of highly enriched ura- 
nium inside gas centrifuge enrichment plant cascade header pipes 
has been developed by the U.S. Enrichment Safeguards Program, 
and equipment for application of this measurement technique by an 
international safeguards inspector has been designed. This pipe 
measurement strategy is based on a two-phase measurement ap- 
proach that is capable of verifying whether the enrichment of the 
UFe gas currently in a pipe exceeds 20% U-235 and whether UF. 
gas exceeding 20% U-235 has been in a pipe within the last 24 h. 
An automated measurement process sequence has been incorporat- 
ed into the firmware of a portable multichannel analyzer to lead an 
international safeguards inspector through the measurement se- 
quence, and implementation and inspection procedures have been 
developed. Described are the verification technique, the detection 
equipment, and the automated decision process that have been de- 
veloped by the U.S. Enrichment Safeguards Program participants 
at Los Alamos National Laboratory and Martin Marietta Energy 
Systems, Inc., Oak Ridge Gaseous Diffusion Plant. Also noted are 
measurement technology developments from other countries that 
were useful in developing the U.S. Enrichment Safeguards 
Program's gamma ray measurement technique. Results from an ini- 
tial International Atomic Energy Agency session for evaluation of 
the verification technique, the detection equipment, and the proce- 
dures for their use are summarized. 
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50244 Methods for developing jam-resistant security com- 
munications networks at fixed-site facilities. Gangel, D.J.; 
Heustess, J.E.; Snell, M.K. (Sandia National Labs., Albu- 
querque, . Nuclear Materials Management; 14: No. 3, 
49-83(1985). (CONF-850765—). Contract AC04-76DP00789. 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, NM, USA (21 Jul 1985). 

Considerable work has been done identifying and developing 
equipment and procedures that can be used to improve the surviv- 
ability of a security communications network during a jamming as- 
sault. Insight is given into alternate communications methods that 
can be used to develop resistance to jamming by supplementing ex- 
isting radio communications. The spatial properties of jamming are 
then discussed and examples of how these properties can be exploit- 
ed are examined. Also discussed are spread-spectrum radios that are 
highly resistant to jamming and the importance of jamming exer- 
cises. 


_ Safeguards Accountability Network accountability 

and materials management. Carnival, G.J.; Meredith, E.M. 
(Rockwell International-Rocky Flats Plant, Golden, CO). 
Nuclear Materials Management; 14: No. 3, 420-424(1985). 
(CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, NM, USA (21 Jul 1985). 

The Safeguards Accountability Network (SAN) is an on-line 
accountability system used by Rocky Flats Plant to provide ac- 
countability control of its nuclear material inventory. The system is 
also used to monitor and evaluate the use of the nuclear material 
inventory against programmatic objectives for materials manage- 
ment. The SAN system utilizes two Harris 800 Computers as cen- 
tral processing units. Enhancement plans are currently being formu- 
lated to provide automated data collection from process operations 
on the shop floor and from non-destructive analysis safeguards in- 
strumentation. SAN, discussed in this paper, is an excellent system 
for basic accountability control of nuclear materials inventories and 
is a quite useful tool in evaluating the efficient use of nuclear mate- 
rials inventories at Rocky Flats Plant. 


50246 Materials accounting at Los Alamos National Lab- 
oratory. Roberts, N.J.; Erkkila, B.H.; Kelso, H.F. (Los 
Alamos National Lab., Los Alamos, NM 87545). Nuclear 
Materials Management; 14: No. 3, 425-431(1985). (CONF- 
850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, NM, USA (21 Jul 1985). 

The materials accounting system at Los Alamos has evolved 
from an "80-column” card system to a very sophisticated near-real- 
time computerized nuclear material accountability and safeguards 
system (MASS). The present hardware was designed and acquired 
in the late 70’s and is scheduled for a major upgrade in Fiscal Year 
1986. The history of the system from 1950 through the DYMAC of 
the late 70’s up to the present will be discussed. The philosophy of 
the system along with the details of the system will be covered. 
This system has addressed the integrated problems of management, 
control, and accounting of nuclear material successfully. 


50247 QUINUMAC: The key to the future. Kodman, 
G.P.; Bouse, D.L.; Robbins, E.D. (Rockwell Hanford Oper- 
ations, nee ‘WA 99352). Nuclear Materials Manage- 
ment; 14: No. 3, 432-433(1985). (CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, NM, USA (21 Jul 1985). 

Quality in Nuclear Materiai Accountability Control (QUIN- 
UMAC) is an acronym which defines the integration of quality as- 
surance with Nuclear Material (NM) accountability. At Rockwell 
Hanford Operations (Rockwell), a which integrates the re- 
quirements of ANSI/ASME NQA-1 and DOE Order 5630.2 has 

The i 


07 ISOTOPE AND RADIATION SOURCE TECHNOLOGY 
0702 Radiation Sources 


50248 DOE development and technical support for inter- 
national safeguards and physical protection of nuclear materi- 
als. Bartels, W.C. (International Support Branch, Office of 
Safeguards and Security, U.S. Dept. of Energy, German- 
town, MD 20545). Nuclear Materials Muaageunt 14: No. 
3, 570-573(1985). (CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, ie USA (21 Jul 1985). 

This is a technical review of the DOE's International Sup- 
port Program from 1981 to 1985. The Program includes develop- 
ment of equipment and procedures for international safeguards, the- 
oretical analyses of systems, bilateral cooperation and demonstra- 
tions of equipment jointly with other countries, and training in safe- 
guards and security technology for individuals from other coun- 
tries. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


50249 (INIS-mf— 10086, pp 54-59) UWIS isotope separa- 
tor. Wojtasiewicz, A. (Warsaw Univ., Poland. Inst. Fizyki 
Doswiadczalnej). 1982. NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE86780474. 

In Annual report 1981. 

Methods of production of various nuclear reaction targets 


_are given. The UWIS isotope separator is described in brief. 


50250 (INR—1958/1A/25/PL/B) Gas-jet transport of 
the fission products from the reaction induced by 8 MeV pro- 
tons. Chojnacki, S.; oe H.; Szerypo, J.; Szweryn, 
B.; Zelazny, Z.; Mazur, Z Preibisz, Z.; Stegner, A. (Insti- 
tute of Nuclear Research, ‘Warsaw (Poland); Warsaw Univ. 
(Poland). Inst. Fizyki Doswiadczalnej). 1982. 17p. (In 
Polish). Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, Poland. 

Published in 1983. 

The device for gaseous transport of the 8 MeV proton in- 
duced Th fission products was constructed and tested. Nitrogen 
and helium gases were used as carriers. For both gases a compara- 
ble transport yield was obtained. The i is different for dif- 
ferent nuclides carried and amounts from 7% for *’Kr to 67% for 
130Sp. 


0702 Radiation Sources 
REFER ALSO TO CITATION(S) 51561 


50251 (AD-A—168022/2/XAB) Experimental determina- 
tion of the low-energy spectral component of cobalt-60 
sources. Technical report. Kerris, K.G.; Gorbics, S.G. 
(Harry Diamond Labs., Adelphi, MD (USA)). Apr 1986. 
42p. (HDL-TR—2082). NTIS, PC A03/MF AO1. 

A knowledge of the relative fraction of low-energy photons 
in the energy spectrum of cobalt 60 irradiators is essential to the 
proper interpretation of dosimetry and device test data in radiation- 
response testing of electronic devices and circuits. It is shown that 
the relative magnitude of the low-energy spectral component of 
cobalt 60 gamma radiation can be determined experimentally by the 
use of a gold-and aluminum-walled air-ionization chamber. The 
design and details of the construction of such a chamber are given. 
Experimental data from a large variety of cobalt 60 irradiator facili- 
ties are given and the facilities are ranked in order of the gamma- 
spectrum hardness. Finally, it is shown that the ionization chamber 
data can be used to calculate an upper limit on the expected inter- 
face dose-enhancement factor for a given material geometry. 


50252 (DOE/ER/75172—1, pp 48) poeta > 
cility design utilizing spent nuclear fuel rods. Jones, 

Cobb, R. (Univ. of Cincinnati, OH). 1985. NTIS, PO A0G) 
ME Atl. File Number DE85016928. (CONF-8503162— 
Al 
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From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50253 (iSH—74) Chemiluminescent- and thermolumines- 

cent-measurements to identify radiation-treated spices. ~ 

comparison of the two methods. Albrich, S.; oe, © 

Heide, L.; Boegl, W. (Bundes; undheitsamt, Neuherber 8 

canary. F.R.). Inst. fuer enhygiene). Jul 198 

5 oa NTIS, PC E14; Available from NTIS as 
/B86-07815. 


Paitin ah-bsdiiniiacs esha: odes caiiaidicin elite 
source with radiation doses up to 10 kGy (dose rate: 5.5 kGy/h). 
Subsequently the chemiluminescent and thermoluminescent intensi- 
ty was determined. 


50254 (PPA-SS—3, pp al nag of oot eee eon 
N.B. (Pusat Penyelidikan Atom re 
). 1981. NTIS Us Sales Only), I PC Al0 A0l. File 
Number DE85900901. (CONF-8111224—). 

From Seminar on application of nuclear techniques in indus- 

Kuala ur, Mala: 16 Nov 1981 
= _ oe SUE) ms « antes od Giewotsitiaee ee the 
ied seit techniques in industry and were organized 

rimunt Penyelidihen Astom ten lanell (PUSPATI) with to ob- 
jective to introduce nuclear science and technology to Malaysia. 
PUSPATI was formed in 1972 aimed at five major areas of re- 
search programs to meet long-term objectives: 1) nuclear instru- 
mentation and semiconductor technology, 2) uranium and thorium 
studies, 3) radiation chemistry and radiation biology, 4) reactor sys- 
tems and energy studies, and 5) siting and safety studies of nuclear 
installations. The paper discusses the efforts in each of the above 
categories and draws attention to the services which PUSPATI 
plans to provide. The role of PUSPATI in industry and plans for 
future are also discussed. 


50255 ee 5-19) Industrial ee 

in Korea. J.H. (Korea Advanced ae 
Research Institute, Seoul). 1981. NTIS (US Sales CONF 
A10/MF AOl. File Number DE85900901. 
8111224—). 

From Seminar on application of nuclear techniques in indus- 
try; Kuala Lumpur, Malaysia (16 Nov 1981). 

This paper presents the issue of industrial application of ra- 
dioisotopes in the Republic of Korea. Topics include: the role of 
KAERI in the radioisotope application, research reactor operation 
and radioisotope production, industrial profile, industrial application 
of radioisotopes including nondestructive testing and nuclear 
gauges, radiation processing, and future potential in industry. 


50256 (PPA-SS—3, pp 25-33) ae techniques in in- 
dustry - current and future in Malaysia. Jalil, N.A. 
(Pusat Penyelidikan aoe Tun Ismail, Malaysia). 
1981. NTIS (US Sales Only), PC A110, AOl. File 
Number DE85900901. (CONF-8111224—). 

From Seminar on application of nuclear techniques in indus- 
try; mes Lumpur, Malaysia eae 1981). 


scope of this paper and as such only a few selected applications are 
high-lighted. Promotional work on the application of nuclear tech- 
niques when initiated by PUSPATI will include information on 
techniques, availability, performance, feasibility studies including 
cost-benefit analysis and technical support. Some important areas of 
applications of nuclear techniques are in the rubber, tin and cement 
industries where improved efficiency in production can provide sig- 
nificant economic gains. 


50257 (PPA-SS—3, pp 50-53) Gamma irradiation for 
food and sterilization of medical 


supplies. 
Husain, S.A.; Kadis, M.S. (Univ. of Malaya, Kuala Lumpur, 
Malaysia). 1981. NTIS (US Sales ate PC A10/MF AOL, 
File Number DE85900901. (CONF-8111224—). 
From Seminar on application of nuclear techniques in’ indus- 
try; Kuala Lumpur, Malaysia (16 Nov 1981). 


The advantages, obstacles, and general procedures are dis- 
cussed for radiopreservation of food in developing countries where 
the need is urgent to feed their large populations. Radiosterilization 


- of medical supplies by application of ionizing radiation offers many 


advantages over other processes and is a highly desirable technolo- 
gy in developing countries. 


50258 ene ~ ee 100-115) Industrial applications 
of nuclear ‘oland. St. Michalik, J. (Institute of 
Nuclear an hoa , Poland). 1981. NTIS (US Sales 
Only), PC A10/MF A0Ol. File Number DE85900901. 
(CONF-8111224—). 

From Seminar on application of nuclear techniques in indus- 
try; Kuala la tae Malaysia os Nov 1981). 

The work in the field of application of radioisotope tech- 
niques in industry has been realized in Poland for about 25 years. 
The discussion includes: application of radiotracer techniques for 
the study of technological processes, hydrometallurgy, distillation 
and absorption processes, application of radioisotope techniques i in 
materials testing (examination of element arrangement in alloys 
structure, investigation of alloys crystallization process, examination 
of chemical homogeneity of alloys, investigation ca atu element diffu- 
sion in metals and alloys, studies on effectiveness of materials purifi- 
cation, investigation of semiconductor doping, radioisotopes appli- 
cation for wear and corrosion investigations, use of radioactive 
tracers for testing of waste water purifying plants, nuclear analyti- 
cal techniques, radiation processing, and nuclear gages for industry. 


0703 Isotopic Power Supplies 


50259 (AD-A—168027/1/XAB) Radioisotope thermoelec- 
tric generators emplaced in the deep ocean; recover or dispose 
. — Research report, May 1981-March 1982, Weiss, H.V.; 

J.F. te Ocean Systems Center, San Diego, CA 
w. A)). Mar a 1986. 30p. (NOSC/TR—1106). NTIS, PC 


A03/MF 

The purpose of this report is to consider the risk to man of 
in-situ disposal of the RTGs versus recovery for ultimate disposal 
at a terrestrial site. A description of the RTGs, their emplacement 
sites, and their ability to contain the strontium-90 while exposed to 
a deep-ocean environment are provided. For in-situ disposal, the 
strontium-90 concentration in seawater is calculated and the result- 
ing dose to man estimated. Summaries of earlier safety analyses that 
considered in-situ disposal are also included. For disposal at a ter- 
restrial site, recovery of the RTGs from the deep oceans must uti- 
lize the submersible vehicle TRIESTE. Descriptions of this vehicle, 
a typical mission, and an attempted TRG recovery are included. 
Also, a general appraisal of the risks involved in the recovery and 
terrestrial disposal of the RTGs is provided. Finally, a conclusion is 
drawn regarding the merits of the disposal alternatives. The risk to 
man of disposing, either in situ or by recovery and removal to a 
terrestrial site, of radioisotope thermoelectric generators deployed 
in the oceans is evaluated. It is concluded that in-situ disposal will 
have benign consequences, whereas recovery would entail signifi- 
cant nonradiological hazards. In-situ disposal is recommended. 


50260 (LA—10724-MS) General-purpose heat source de- 
Verification Test Program. Titanium 

bullet/fragment test series. George, T.G. (Los 

tional Lab., NM (USA)). Jun 1986. Contract W-7405-ENG- 

aa PC A03/MF A01; GPO Dep. File Number 


The radioisotope thermoelectric generator (RTG) that will 
provide power for the Galileo and Ulysses space missions contains 
18 General-Purpose Heat Source (GPHS) modules. Each module 
contains four **PuOs-fueled clads and generates 250 W(t). Because 
the possibility of launch-pad or postlaunch exists and be- 
cause any explosion would generate a field of high-energy frag- 
ments, the fueled clads within each GPHS module must be able to 
survive fragment impact. In this test series we investigated the re- 
sponse of bare, simulant-fueled (UO2) clads to the impact of high- 
energy titanium alloy fragments. We determined that 425m/s is the 
threshold impact velocity of a 3.25-g titanium bullet that will cause 
direct mechanical failure of a bare fueled clad. 40 figs. 
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08 HYDROGEN 
0801 Production 


50261 Photovoltaic-electrolyzer system transient simula- 
tion results. Leigh, sae: Metz, P.D.; Michalek, K. (Brook- 
haven National Lab., Upton, NY 11973). Journal of Solar 
Energy Engineering; 108: No. 2, 89-94(May 1986). 

Brookhaven National Laboratory has developed a Hydrogen 
Technology Evaluation Center to illustrate advanced hydrogen 
technology. The first phase of this effort investigated the use of 
solar energy to produce hydrogen from water via photovoltaic- 
powered electrolysis. A coordinated program of system testing, 
computer simulation, and economic analysis has been adopted to 
characterize and optimize the photovoltaic-electrolyzer system. 
This paper presents the initial transient simulation results. Innova- 
tive features of the modeling include the use of real weather data, 
detailed hourly modeling of thermal characteristics of the PV array 
and of system control strategies, and examination of systems over a 
wide range of power and voltage ratings. The transient simulation 
system TRNSYS was used, incorporating existing, modified or new 
component subroutines as required. For directly coupled systems, 
the authors found the PV array voltage which maximizes hydrogen 
production to be quite near the nominal electrolyzer voltage for a 
wide range of PV array powers. The array voltage which maxi- 
mizes excess electricity production is slightly higher. The use of an 
ideal (100 percent efficient) maximum power tracking system pro- 
vides only a six percent increase in annual hydrogen production. 
An examination of the effect of the PV array tilt indicates, as ex- 
pected, that annual hydrogen production is insensitive to tilt angle 
within +-20 deg of latitude. Summer production greatly exceeds 
winter generation. Tilting the array, even to 90 deg, produces no 
significant increase in winter hydrogen production. 


50262 Alternate sulfate 
for use with nuclear 


cycles 


hydrogen 
process heat. Bowman, M.G. (Los 
Alamos National Lab., NM, USA). pp 135-144 of Utilization 
of process heat from HTGR- reactors. Proceedings. 
Aachen, Germany, F.R.; Technische Hochschule (1981). 
(CONF. 8109102—). 
From International colloquium on use of nuclear heat for 
process een Aachen, F.R. Germany (17 Sep 1981). 
The realistic uth sulfate-sulfuric 


versions of a bism acid cycle 
and a magnesium sulfate-magnesium iodide cycle are described. 
The methods for conducting high-temperature solid decomposition 
operations were tested. One system involved a rotary kiln. The 
dual-particle fluidized bed concept has been tested by studies of 
ZnSO, decomposition. The results from the series of experiments 
are summarized. 


0802 Storage 

REFER ALSO TO CITATION(S) 50263 
0803 Transport 

REFER ALSO TO CITATION(S) 50263, 50264 
0805 Safety 


50263 The safety of hydrogen as a ground transportation 

fuel. Knowlton, R.E. (Chemetics International Co., Vancou- 

vee, a Columbia). ge 123-130 of Cryogenic t"Gan 
ent - 1984. Kerney, P.J.; et dead - 

roa ; El-Masri, M. New York, NY; American 

of Mechanical Engineers (1984). (CONF MIS 

From 5. intersociety cryogenics symposium; New Orlenas, 
LA, USA (9 Dec 1984). 

This paper is based on the work carried out for the Canadian 
National Research Council. Potential systems for the transmission, 
storage, distribution, refuelling and in-vehicle storage were selected. 
Schematic designs were developed and each subjected to the 
Hazard Identification procedure known as “Hazard & Operability 
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Studies.” This paper outlines the strategy, the Hazard Identification 
approach and the results achieved with particular reference to an 
LHz refuelling station. An outline is given of some of the conclu- 
sions and recommendations including the creation of a National 
Hydrogen Safety Committee. 


0806 Industrial And Commercial Use 
REFER ALSO TO CITATION(S) 50263 


50264 Refueling for liquid-hydrogen fueled 
vehicles. Stewart, W.F. (Los Alamos National Lab., ee 
Alamos, NM). pp 115-122 of Cryogenic 

equipment - 1984. Kerney, P.J.; Chatterjee, tterjee, Ny Cra Crawford 
D.B.; El-Masri, M. New York, NY; American Society 
Mechanical Engineers (1984). (CONF-841219—). 

From 5. intersociety cryogenics symposium; New Orlenas, 
LA, USA (9 Dec 1984). 

Liquid hydrogen is a possible fuel for transportation applica- 
tions in the future. Such use of liquid hydrogen will require a refu- 
eling station analogous to today’s service station for gasoline and 
diesel fuels. The cryogenic nature of liquid hydrogen and concerns 
for safety indicate the desirability of a refueling system that is auto- 
mated as completely as possible and incorporates sufficient redun- 
dancy for safe and reliable operation. A refueling system designed 


built and tested. A series of tests was conducted to determine the 


extent of the liquid hydrogen losses during a refueling operation 
and to determine optimum transfer procedures and conditions. 


09 OTHER SYNTHETIC AND NATURAL 
FUELS 


0901 Hydrocarbon Fuels 


REFER ALSO TO CITATION(S) 50276, 50291, 50316, 50317, 50321, 50345, 
51543, 51544 


50265 (DOE/ET/14914—H2) Conversion of methanol to 


FC01-80ET 14914. 59p. NTIS, PC ‘A04 A0l; 1; GPO 
Dep. File Number D 86015960. 

This milestone report documents operation of the fluid-bed 
Methanol-to Olefins (MTO process in a 100 BPD demonstration 
plant. The MTO process converts methanol to light olefins over 
Mobil’s shape selective zeolite catalyst. High octane gasoline is a 
coproduct. The olefin mixture produced is especially well suited for 
production of premium diesel or jet fuel via Mobil’s Olefins to Gas- 
oline and Dist,llate (MOGD) Process. The scope of this project, 
however, covered only the MTO process. Specific conclusions 
which can be drawn from the 100 BPD demonstration plant oper- 
ation and the 4 BPD pilot plant pretests, are: Total olefins yield in 
both units were within 1 to 2 wt% when compared at similar con- 
ditions; methanol breakthrough occurred at a lower propane/pro- 
pene ratio, indicating better conversion efficiency, in the 100 BPT 
unit; stable steady-state operation with continuous regeneration and 
fresh catalyst makeup was successfully demonstrated in the 100 
BPD plant; lower pressure increased total olefins yield at constant 
methanol conversion. Pressure could not be reduced below about 
2.2 bar in the 100 BPD demonstration plant, due to bottlenecks in 
the gas compressor and in heat removal; and higher reactor tem- 
peratures increased total olefins yield at constant methanol conver- 
sion. however, higher reactor temperatures also increased light par- 
affins yield. 
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50266 (DOE/IR—05106-T47) ane ——— gas 

as an energy source. ent o ergy, ashington, 
DC (USA). Office of Intergovernmental and Institutional 
Relations). Dec 1980. 45p. S $7.50. 

In October 1978, the Urban Consortium initiated energy- 
management projects in Baltimore, Chicago, Dade Co. (Fla.), Los 
Angeles, and Seattle. The Baltimore project aimed at developing a 
methodology for evaluating the practicality of recovering methane 
from sanitary landfills. The concept of the evaluation procedure in- 
volved (1) screening the landfills to find those suitable for gas re- 
covery, (2) defining the gas composition, production rates, and col- 
lection and treatment cost, (3) obtaining firm commitments for the 
purchase and use of the gas, (4) designing the collection, treatment, 
and distribution scheme, and (5) acquiring, installing, and operating 
the recovery system. In Baltimore's case, selling the mining rights 
to a private developer with the city purchasing the treated methane 
offered the maximum dollar benefit and involved the least invest- 
ment and risk to the city; such a project is now underway. 
Baltimore's second choice was for the city to recover the gas and 
use it as a vehicle-fleet fuel. 


50267 (DOE/PC/40795—T5) Conversion of low H:/CO 
ratio synthesis gas to hydrocarbons. ess report October 
1, 1982-December 31, 1982. Bell, A.T.; Heinemann, H. (Cali- 
fornia Univ., Berkeley (USA). Dept. of Chemical Engineer- 

1986. Contract FG22-81PC40795. 10p. NTIS, PC 
AD/MF A01; GPO Dep. File Number DE85009092. 

Further experiments were carried out to see if mass-transfer 
resistance in the Fischer-Tropsch slurry reactor influence the rate 
of the synthesis reaction. The results indicate that, with the fused 
iron catalyst currently being used, mass transfer resistances have no 
effect on the rate. The data obtained enables us to examine the ef- 
fects of temperature, pressure, and catalyst pretreatment on the rate 
of carbon formation in the slurry reactor. The rate of carbon for- 
mation relative to hydrocarbon formation is a strong function of 
the degree of reduction of the catalyst, but shows no dependence 
on total pressure temperature. Calculations were carried out to 
assess the influence of column diameter on mixing and H2/CO 
ratios in the slurry. It was found that for a reactor 10 cm in diame- 
ter, the behaves as if the liquid and gas are unmixed, while a ractor 
of diameter 75 cm shows well-stirred behavior in both phases. 3 
figs. 


50268 (NP—6770151) Kinetic investigations on Fischer- 
Tropsch synthesis with suspended catalysts. Pcie R. (Ol- 
denburg Univ. (Germany, F.R.). Fachbereich 9 - Chemie). 
17 Dec 1985. 114p. (In German). NTIS (US Sales Only), 
PC A06/MF AO0O1. Mile Number DE86770151. 

The kinetics of the Fischer-Tropsch synthesis on suspended 
catalysts was studied in a gradientless reactor under exclusion of 
any mass transfer limitations. A K promoted precipitated Fe cata- 
lyst and a Fe/Mn matrix catalyst were employed. The measure- 
ments were done under variation of temperature, pressure, gas flow 
rate and H2/CO inlet ratio (I). On the basis of the comprehensive 
experimental rate data, which revealed a reasonable reproducibility 
even for different catalyst charges, a discrimination among rival ki- 
netic models could be achieved. At low values of I (<=0,8) the 
Fe/K-catalyst has a high activity with regard to the consecutive 
shift reaction. Under such conditions all the rate data can be de- 
scribed uniformly and consistently by a kinetic law which is based 
on enol-complex theory and additionly considers competitive che- 
misorption of CO. At higher values of I (>=1) rate inhibition by 
CO; is not observable, instead inhibition by chemisorption of prod- 
uct water comes into play. In this case the rate data follow a kinet- 
ic expression which can be derived from both the carbide theory 
and the CO insertion mechanism. When analysing the data obtained 
from the Fe/Mn catalyst simultaneous adsorption of CO. and H2O 
has to be introduced for describing the data reasonably. However, 
pressure increase transforms the original catalyst in another modifi- 
cation with drastically different activity and selectivity properties. 


50269 (NP—6770157) Biogas - a contribution to solving 
the energy supply problem of cheese factories. Favre, R. 
(Bid; he Technische Hochschule, Zurich oe 
land)). 1984. 262p. (In German). NTIS (US Sales Only), PC 
A12/MF A01. File Number DE86770157. 


During a 2-years-monitoring period different types of biogas- 
plants installed in the cheese factories ‘Giessen’, ‘'Steinenbrugg’, 
"Niederstetten’ and ‘Bodmen’ have been investigated. Piggeries with 
400 to 700 finishing places were attached to these cheese factories. 
These four milk processing plants are representative of an average 
Swiss cheese factory processing 800,000 to 1,500,000 liters of milk a 
year. The investigations showed that the energy-demand of the 
cheese-factories is ideal for the use of biogas. The capacities of gas- 
and hot-water-storage can be planned with a minimum reserve be- 
cause in most cases cheese fabrication takes place daily. Apart from 
the fabrication process, the residence of the cheese maker, the 
cheese cellar, the feed-preparation, the finishing building and the 
hot-water supply need heat. There are no longtime peak-demands. 
The swine manure, well qualified for biogas production, is digested 
during a retention time of 2 to 10 weeks. The plants are heated 
with biogas excepted the one installed in ‘Bodmen’. The gas yield 
of the mesophilic working flow-plants reaches 0.4 [Nm*/kgOS], 
which means the double value of the psychrophilic working storage 
plant 'Bodmen’. The plants in ‘Giessen’ and ‘Steinenbrugg’ need 20 
to 40 [%] of the gas-production for their reactor-heating. Therefore 
the net gas-production of all four plants remained nearly identic. In 
all cheese-factories the biogas is burned for the heat-supply. The 
biogas covered of the total energy demand in the average 40 [%] in 
’Steinenbrugg’, 60 [%] in 'Niederstetten’ and 33 [%] in 'Bodmen’. In 
‘Giessen’ the rate was lower due to biogas-tests. An imaginary 
cheese-factory in the size of ‘Giessen’ equipped with a total energy- 
modul (gas-motor, generator, heat-pump) was tested by ENSIM. 
The result proofed that an energy autarcy is possible due to an en- 
ormeous technical installation. 


50270 (PB—86-217106/XAB) Stoichiometric CO reduc- 
tion by supported metal carbonyls. Final report, December 
1982-May 1986. Shriver, D.F.; Woodcock, C. (Northwest- 
ern Univ., Evanston, IL (USA). Dept. of Chemistry). Jun 
1986. 17p. NTIS, PC A02/MF AO1. 

The objective of the work described here was to study the 
factors influencing CO reduction by metal carbonyl clusters. Sever- 
al clusters supported on alumina were found to undergo agglomer- 
ation at the elevated temperatures necessary for CO reduction. In 
protic media, CO reduction at a platinum surface was precluded by 
the facile reduction of protons to hydrogen. In an aprotic molten 
salt system, AICl, + n-butyl-pyridinium chloride (BPC) (MR = 
AICls:BPC) CO reduction was precluded by Al deposition. Iron 
carbonyl clusters were shown to decompose in strongly acidic 
molten salts (MR < 1). Cyclic voltammetry revealed that with in- 
creasing nuclearity, cluster oxidation becomes harder and cluster 
reduction becomes easier. 


50271 ee ee pp 9-24) Purification of 
ethanol Gibson, 


J.W.; Lacey, R.E,; 
Reaves, B.L.; Philpot, EF. (Southern Research Institute, 
Birmingham, AL). 1985. NTIS, PC Al8/MF AOl1. File 
Number DE86005243. (CONF-8506245—). 

From Biochemical conversion program semi-annual review 
meeting; Golden, CO, USA (10 Jun 1985). 

We are conducting an economic analysis of the capital and 
energy costs for dehydration of aqueous ethanol solutions by both 
distillation and pervaporation. This work is being done to establish 
performance criteria for the further development of pervaporation 
membranes. The analysis is based on an annual production of 
95,000,000 liters per year (25,000,000 gallons per year) of 99.9+% 
ethanol from an 8.5 wt % beer. The costs include storage and 
transfer of the fermentation beer as well as purification. Labor and 
energy costs are based on 24 h of operation for 300 days per year. 
We describe the results of the analysis that have been completed to 
date. For comparison, the capital, operating, and energy costs for 
an azeotropic distillation using benzene have been included. Three 
processes that use pervaporation membranes are described. The 
membrane areas and estimated cost of the installed membranes for 
each process are also presented. 
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REFER ALSO TO CITATION(S) 50316, 50329, 50331, 50338, 50345, 50951 


50272 (CONF-861012—1) Introducing methanol-fueled 
vehicles into government fleet operations. McGill, R.N.; Eck- 
lund, E.E. (Oak Ridge National Lab., TN (USA); Depart- 
ment of Energy, Washington, DC (USA)). 1986. Contract 
AC05-840OR21400. 22p. NTIS, PC A02/MF AO01; 1; GPO 
Dep. File Number DE8601 1068. 
From 7. international symposium on alcohol fuels; Paris, 
France 2 = Span 1986). 
paper presents a progress report on the activities associ- 
ated with a Methanol Demonstration Program for Federal Vehicles 
being implemented by the US Department of Energy (DOE) at the 
instruction of the US Congress. The guidelines as offered by the 
Congress are discussed along with DOE's strategy for carrying out 
the project. A two-phase approach was adopted in order to expe- 
dite the acquisition of methanol-fueled vehicles. In the first phase, 
gasoline vehicles converted for state-of-the-art use of methanol 
have been used alongside analogous gasoline vehicles. In the 
second phase a minimum of 1000 methanol-fueled vehicles will be 
ordered from the US auto industry. 


50273 (DOE/PC/30019—1) Liquid phase methanol proc- 
ess development unit: installation, operation, and support 
studies. Task 10. Liquid-entrained operations in LaPorte 
LPMEOH PDU. (Air Products and Chemicals, Inc., Allen- 
town, PA (USA); Chem Systems, Inc., Tarrytown, NY 
(USA)). 31 Jan 1986. Contract AC22-81PC30019. 283p. 
NTIS, PC Al3/MF A0l; 1; GPO Dep. File Number 
DE86014380. 

Liquid-entrained operations at the LaPorte LPMEOH Proc- 
ess Development Unit (PDU) were performed under Task 10 of 
Contract No. DE-AC22-81PC30019 for the US Department of 
Energy. During June 1984, a 6-day, high-slurry concentration run 
(45 wt %, Run E-2) demonstrated the ability of the PDU to oper- 
ate smoothly with a high solids loading. The catalyst activity ob- 
served during Run E-2 did not compare well with the bench-scale 
predictions. This was in part due to an inadequate reduction. Mass 
transfer limitations may have also contributed to reduced catalyst 
performance, but this effect was masked by the inadequate reduc- 
tion of the catalyst. Data from a previous activity maintenance run 
(Run E-1) indicated that metal carbonyl catalyst poisons were limit- 
ing catalyst performance. In order to determine catalyst activity 
maintenance characteristics in a poison-free system, specific materi- 
als of construction were upgraded based upon their potential for 
metal carbonyl formation. This work culminated in a successful 40- 
day run (25 wt %, Run E-3) during May-June 1985. A successful 
in-situ reduction was accomplished, and catalyst deactivation rates 
were comparable to the best laboratory performance under CO-rich 
synthesis gas (H2/CO = 0.69). The average decline in methanol 
productivity was 0.28%/day, and a nominal 4540 kg/day (5.0 ton/ 
day) crude methanol was produced. 5 refs., 18 figs., 36 tabs. 


(NP—6770155) Aerobic ethanol production with a 
flocculent yeast in a biomass recycling system. Gonzalez, I.L. 
(Eidgenoessische Technische Hochschule, Zurich (Switzer- 
land)). 1985. 126p. NTIS (US Sales Only), PC A07/MF 
A01. File Number DE86770155. 

The aerobic ethanol production by Saccharomyces uvarum 
H2032 was studied in continuous culture with biomass recycling. A 
sedimenter was used as the separation device. On the basis of ele- 
mentary balances, it was demonstrated that the overall ethanol 
yield in aerobic conditions can be as high as 95% of the theoretical 
yield if the biomass yield is kept below 0.05 and the respiratory co- 
efficient (RQ) above 20. The effect of the most important operating 
parameters was investigated in order to assess their effect on the 
performance of the system. Cultivation temperatures of 34-35°C 
were optimal for ethanol production. In this range the production 
of biomass and glycerol (the most important by-products of ethanol 
production) was significantly reduced. The cell mass concentration 
in the bioreactor was a direct function of the sedimenting tempera- 
ture. Cell’ mass concentrations above 75 gl~' could be achieved 
with a sedimenting temperature of 35°C. Low sedimenting: tem- 
peratures (15°C) limited the biomass concentration to less than 55 
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gl-*. The aerobic ethanol production (respiro-fermentative metabo- 
lism) resembled very closely the anaerobic metabolism of the cells. 
The ethanol had an inhibitory effect on the specific substrate and 
oxygen uptake rates. The ethanol inhibition on growth was ascribed 
to the inhibition of the energy yielding p:ithways, glycolysis and 
respiratory chain. A mathematical model of the system was formu- 
lated on the basis of the metabolic rates observed in steady state 
conditions. The mathematical simulations of the system indicated 
that an ethanol productivity of 60 gl-*h™* can be achieved with the 
residual glucose concentration remaining low (2 gl~*). The high di- 
lution rates necessary to operate the system at this productivity 
suggest that the use of filters or centrifuges may be necessary for 
biomass separation. 


50275 (PB—86-198538/XAB) Development of methanol 
cracking processes. Murakami, M.; Imai, T.; Tamai, M_.; 
Yanagi, M.; Miyairi, Y. (Mitsubishi Heavy Industries Ltd., 
Tokyo ‘(Japan)). "1986. 8p. (In Japanese). NTIS, PC E06/MF 
E01 (Order as PB86-198512). 

The process by which methanol is decomposed into carbon 
monoxide and hydrogen gas in the catalytic-cracking reaction is 
considered to be applicable to a variety of fields, such as for meth- 
ods producing materials for C1 chemistry or supplying new energy 
sources for city gas, etc. The needs for the practical application of 
the process will increase more intensely than before with a stabi- 
lized methanol supply and reducing its cost. Since the R & D work, 
catalysts for methanol cracking in 1979, the authors have devoted 
themselves to the development of the process further through 
micro-reactor tests and bench-scale tests, have confirmed the ad- 
vantage of the process by pilot-plant operations in 1984, and ob- 
tained techniques for the practical application of the process. The 
new mini-plant was constructed based on the test results of the 
process obtained so far, and sales activity is being deployed. The 
report presents: (1) features of the catalyst for methanol cracking 
developed by MHI; (2) features and product yield of the methanol 
cracking reaction; (3) simulator for optimum design of reactors for 
methanol cracking; (4) operatability of the plant; and (5) feasibility 
studies of commercial plants. 


50276 (PB—86-215712/XAB) Reduction of CO, to meth- 
anol and methane by photo and dark reactions on semiconduc- 


‘ ers, ¢ 
Menlo —_ CA (USA)). 15 Feb 1986. 84p. NTIS, PC 
A05/MF A‘ 

The et of the report is to investigate the electro- 
chemical mechanism of CO or carbonate-species reduction to 
useful fuels using semiconductor and metal electrodes. The semi- 
conductor electrodes may be used to convert light and CO: into 
fuels such as methanol and methane. Carbon dioxide is an abundant 
raw material that may be used as a source of inorganic carbon. By 
suitable electrochemical processes, the inorganic carbon may be 
converted to organic carbon in the form of methanol and methane, 
which could be used as fuel. Such electrochemical conversions can 
be made to occur at semiconductor electrodes. In addition, semi- 
conductor electrodes absorb light and the light can be converted to 
a voltage that causes the electrochemical transformations of inter- 
est. By combining the CO2, water, semiconductor, and sunlight, we 
can store solar energy in the fuel. 


50277 (SERI/CP—231-2726) Biochemical Conversion 
Program semi-annual review (Solar Energy Re- 
search Inst., Golden, CO (USA)). 1985. Contract AC02- 
83CH10093. 412p. (CONF-8506245—). NTIS, PC Al8/MF 
AO0l; 1; GPO Dep. File Number DE86005243. 

From Biochemical conversion program semi-annual review 
meeting; Golden, CO, USA (10 Jun 1985). 

Individual reports of investigators involved in the Solar 
Energy Research Institute Biochemical Conversion Program pre- 
sented research reports. The twenty-one reports are organized into 
sessions on microbial research, engineering research and acid hy- 
drolysis, and support research. Each report is separately abstracted 
and indexed for the Energy Data Base. (DT) 
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50278 (SERI/CP—231-2726, PP — Fuel-grade ethanol 
recovery by solvent extraction. T: D.W. (Georgia Insti- 
tute of Technology, Atlanta). 1985, ’ NTIS, PC A18/MF 
AO01. File Number DE86005243. (CONF- 8506245—). 

From Biochemical conversion program semi-annual review 
meeting; Golden, CO, USA (10 Jun 1985). 

Actual test runs using laboratory scale equipment have re- 
sulted in the recovery of fuel-grade ethanol (about 98 wt % on a 
solvent free basis) from a 9.9 wt % ethanol and water mixture. This 
result proves that the process under investigation is not limited by 
the ethanol water azeotrope. The theoretical stage requirements for 
the extractive distillation and solvent regeneration columns are 
modest. Hence, the expected equipment sizes (and capital costs) are 
substantially less than for recovery by conventional distillation. 
Computer modelling studies on integrated, commercial recovery 
systems indicate that significant energy savings are also possible. 
Comparative economic studies suggest that solvent extraction will 
reduce recovery costs from 10 to 40 cents per gallon of product, 
depending upon the beer composition. 4 refs., 3 figs. 


re (SERI/CP—231-2726, pp 159-180) Optimizing 

ethanol production in the simultaneous saccharification/fer- 
mentation of cellulose. Grohmann, K.; Lastick, S.; Terrell, 
S.; Spindler, D.; Wyman, C. (Solar Energy Research Insti- 
tute, Golden, CO). 1985. NTIS, PC Al8/MF AO1. File 
Number DE86005243. (CONF-8506245—). 

From Biochemical conversion program semi-annual review 
meeting; Golden, CO, USA (10 Jun 1985). 

Significant improvements in SSF saccharification rate and 
ethanol yield have been achieved in these studies. Analytical proce- 
dures have also been developed to monitor the fermentations. 
These advances provide the basis for further increases in rates and 
yields for production of ethanol from cellulose by SSF as well as 
the means for analyzing the efficacy of pretreatment of cellulose 
and of other economically attractive biomass sources. Using pre- 
treated biomass sources in SSF will provide information on factors 
such as enzyme stability and cell viability under conditions that ap- 
proximate actual processing. Pretreated straw has been used in B. 
clausenii SSF runs. Since the overall rate of SSF's is still limited by 
the rate of cellulose hydrolysis, we plan to integrate pretreatment 
and improved cellulolytic enzymes (Rut C-30) into SSF’s with the 
highest priority. 42 refs., 8 figs. 


50280 (SERI/CP—231-2726, pp 307-330) Biomass fer- 
mentation to ethanol by selected Fusarium strains. Antono- 
poulos, A.A.; Wene, E.G. (Argonne National Lab., IL). 
1985. NTIS, PC A18/MF AO1. File Number DE86005243. 
(CONF-8506245—). 
From Biochemical conversion program semi-annual review 
Golden, CO, USA (10 Jun 1985). 
lore than 3500 Fusarium isolates were obtained from natu- 
ral substrata, and a few mutant strains were developed through uv- 
irradiation of selected wild strains. All of them were tested for their 
potential to hydrolyze cellulose by means of the cellulose-agar test- 
tube technique. Fusarium oxysporum was most frequently isolated, 
along with isolates of F. solani, F. tricinctum, and F. moniliforme. 
55 refs., 6 figs., 3 tabs. 


50281 canes co ankeaa 331-338) Mg oe cake: 
on processes. 

W. (Solar Energy Research Institute, Golden, CO). 1985. 

NTIS, PC A1i8/MF AOl. File Number DE8 

(CONF-8506245—). 

From Biochemical conversion program semi-annual review 
meeting; Golden, CO, USA (10 Jun 1985). 

Acid hydrolysis remains the technology with the best near 
term potential for commercial development. Previous process eval- 
uations have indicated that current technology can produce ethanol 
at or below present market prices provided key performance char- 
acteristics can be achieved and larger than bench scale data and in- 
tegrated experiments are prerequisite to commercial development. 
Such experiments will provide the necessary capital and operating 
data from which a pilot plant may be designed. Also the existence 
of an operating system at this scale is required prior to meaningful 
communications with the industrial sector. 4 refs. 


50282 (SERI/CP—231-2726, p 339-348) Ethanol from 
cellulosic agricultural feedstocks. ier, J.W.; Farina, G.E. 
(Tennessee Valley Authority, Muscle Shoals, AL). 1985. 
NTIS, PC Al8/MF AOl. File Number DE86005243. 
(CONF-8506245—). 

From Biochemical conversion program semi-annual review 
meeting; Golden, CO, USA (10 Jun 1985). 

A low-temperature, low-pressure acid hydrolysis process 
that uses separate unit operations to convert hemicellulose and cel- 
lulose in agricultural residues and crops to fermentable sugars is 
being developed and tested by the Tennessee Valley Authority and 
US Department of Energy in Muscle Shoals, Alabama. Corn stover 
is used as a feedstock. In laboratory and bench-scale evaluations, 
the conversion and recovery of sugars from the hemicellulose and 
cellulose fractions was more than 90% efficient; sugar product con- 
centrations of more than 10% glucose and 10% xylose were 
achieved. Furfural and hydroxymethyl furfural concentrations in 
the sugar product stream were less than 0.005%. Based on the re- 
sults of the bench-scale studies, TVA built a small-scale experimen- 
tal plant to further develop and test technology for producing fuel- 
grade ethanol from cellulosic agricultural residues and crops. 
Sugars produced by hydrolysis of the cellulosic materials are bei 
fermented and distilled with equipment previously used for ethanol 
production from starch and sugar feedstocks. Experimental plant 
evaluations using corn stover feedstock, have been underway about 
one year and conversion efficiencies are as high as those achieved 
in the laboratory. Experimental plant and laboratory results, includ- 
ing equipment performance, materials of construction performance, 
process efficiency and yields for the past year of testing are dis- 
cussed in this paper. 7 refs. 


50283 (SERI/CP—231-2726, pp 349-372) Hydrolysis ki- 
netics of aspen wood in concentrated slurries. Teng, K.F.; 
Mutharasan, R. (Drexel Univ., Philadelphia, PA). 1985. 
NTIS, PC Ai8/MF AO1. File Number DE86005243. 
(CONF- 8506245—). 

From Biochemical conversion program semi-annual review 
anne Se CO, USA (10 Jun 1985). 

this paper, the effect of temperature (180 to 220°C), acid 

concentration (sulfuric, 0.3 to 3.4 N) and liquid-to-solid ratio (2:1 
and 4:1 ml/g) on aspen wood hydrolysis is presented. It is found 
that the glucan hydrolysis exhibits saturation type kinetics. As acid 
concentration is increased, the glucan hydrolysis rate increases and 
finally reaches a constant value in the acid concentration range in- 
vestigated. Any further increase in acid concentration causes de- 
crease in glucose yield because the increased availability of hydro- 
gen ions does not increase hydrolysis rate, but rather increases glu- 
cose degradation rate. The saturation type kinetics is quantified 
based on Langmuir adsorption model. Based on the available data, 
the activation energy of adsorption equilibrium is found to be 
17,200 cal/gmole and that of hydrolysis rate to be 12,600 cal/ 
gmole. The weight of acid adsorbed by aspen wood increases with 
temperature in the range of 25 to 100°C. The maximum acid ad- 
sorbed increased from 0.11 g sulfuric acid/g aspen at 25°C to 0.16 
g sulfuric acid/g aspen. Future work includes measurement of acid 
adsorption at temperatures representative of hydrolysis reactor con- 
ditions so that a model for describing the high solids slurry hydrol- 
ysis reactions can be developed. This model will be useful for both 
scale-up and design as well as for developing optimum hydrolysis 
reactor operating strategies. 14 refs., 12 figs. 


50284 (SERI/CP—231-2726, pp 373-388) Progressing 
drolysis experiment. Wright, 


batch reactor acid hy J.D.; Ber- 
geron, P.W.; Werdene, P.J. (Solar Energy Research “Insti- 
tute, Golden, CO). 1985. NTIS, PC Al8/MF A01. File 
Number DE86005243. (CONF-8506245—). 
From Biochemical conversion 
meeting; Golden, CO, USA (10 Jun 1985). 
progressing batch reactor system promises the high 
yield and sugar concentrations predicted for countercurrent oper- 
ation, while retaining the mechanical simplicity of the percolation 
reactor. Experiments are necessary to resolve the design details of 
the percolation reactor, determine the yields and sugar concentra- 
tions obtainable with the basic semicontinuous counterflow scheme, 
and evaluate potential improvements in the Preliminary 
mathematical modeling of the system has been carried out to esti- 


semi-annual review 
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mate its performance and identify potential problems. The single- 
stage experiment is under way, and design and operational data are 
being gathered. 25 refs., 6 figs. 


50285 (SERI/CP—231-2726, a 389-406) Plug flow acid 

experiment. Herlevich, A. (Solar 

Research Institute, Selden? CO). 1985. NTIS, PC 

Als, AOl. File Number DE86005243. (CONF- 
8506245—). 

From Biochemical conversion program semi-annual review 
meeting; Golden, CO, USA (10 Jun 1985). 

During the start-up and initial testing pressure fluctuations in 
the reactor were observed when the reactor temperature approach- 
es the saturation value. Typical pressure fluctuations begin with a 
decrease in reactor pressure of 30 to 50 psi followed by a pressure 
recovery and control transient. The reactor pressure fluctuations 
are believed to be caused by steam bubbles passing through the 
pressure control valve. The pressure fluctuations do not prevent 
control of reactor temperature. Glucose yield is apparently not af- 
fected since the yields agree with other research data. 9 refs., 6 
figs., 3 tabs. 


50286 (SERI/TP—231-2975) Design and parametric eval- 
uation of an enzymatic hydrolysis process (separate hydroly- 
sis and fermentation). Wright, J.D.; Power, A.J.; Douglas, 
L.J. (Solar Energy Research Inst., Golden, co (USA)). 
Aug 1986. Contract AC02- 83CH10093. . (CONF- 
860508—5). NTIS, PC A03/MF A0Ol; 1; G Dep. File 
Number DE86010740. 

From 8. symposium on biotechnology for fuels and chemi- 
cals; Gatlinburg, TN, USA (13 May 1986). 

A separate fungal enzyme hydrolysis and fermentation proc- 
ess for converting lignocellulose to ethanol was evaluated. Al- 
though the current state-of-the-art process is expensive, research 
now under way has the potential to reduce projected selling prices 
by a factor of three. While the cost of pretreatment can have a 
major effect on the performance of hydrolysis and enzymen pro- 
duction. Increases in the beta-glucosidase component of the enzyme 
mixture have led to greatly improved performance, and continued 
improvement is possible. Other important improvements include re- 
ductions in enzyme loadings, reduced agitation requirements in hy- 
drolysis, higher productivity in enzyme manufacture, fermentation 
of xylose to ethanol, and better utilization of the lignin fraction. 24 
refs., 8 figs., 2 tabs. 


of eth- 


50287 Nhe on gee Aa Integrated production 
anol and coproducts from agricultural biomass. Barrier, J.W.; 
Moore, M.R.; Broder, J.D. (Tennessee Valley Authority, 


Muscle Shoals, AL (USA). Biomass Program). Apr 1986. 
a ead PC A02/MF A011; 1; GPO Dep. File Number 
6015170. 

Two years of experimental facility testing have proven that 
all important concepts for concentrated acid hydrolysis are work- 
able. Conversion efficiencies of hemicellulose and cellulose to 
sugars have exceeded 90 percent in laboratory and plant-scale tsting 
with corn stover. Laboratory testing of alternate feedstocks gave 
similar results. Efforts are being made to improve the economics of 
acid hydrolysis process by combining processing steps and improv- 
ing process conditions. Acid recovery research is being conducted 
to decrease acid consumption in the process. Another effort to im- 
prove the system economics involves the development of an inte- 
grated biomass refinery system for converting agricultural crops to 
useful foods, fuels, and chemical. Modifications are being made in 
the existing experimental facility to include the preoduction of such 
products as protein, methane, aquaculture feed, and distiller’s solids 
as well as fuel ethanol. Refining of biomass feedstocks would pro- 
vide new cash markets for farm crops, decrease soil erosion, im- 
prove efficiency in resource use, and increases employment oppor- 
benefit from such systems. 2 figs., 3 tabs. 
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REFER ALSO TO CITATION(S) 49754, 51166, 51696, 52010, 52263 


50288 (DRAV—13) Operational studies of the UKAB 
municipal solid waste incineration plant at Uppsala. Lundq- 
vist, J. (Statens Natuurvaardsverk, Solna (Sweden)). Sep 
1984. 90p. (In Swedish). (SNV-PM—1875). NTIS (US Sales 
Only), PC A05/MF A01. File Number DE86752964. 7 

The standard mixture of solid waste in Uppsala was burned 
during the whole time. The tests were carried out in two periods, 
one before the revision and one after it, which enables the effects of 
a major revision on the incineration characteristics to be studied. 
The measurements have been carried out by monitoring 40 oper- 
ational parameters on a data logger. The data has been analysed to 
find the correlation between process parameters. Comparative 
measurements of metal contents in fly ash and flue gas has been 
made. 


50289 (DRAV—18) Operational studies of the Linkoep- 
ing Municipal solid waste incineration plant. Lundqvist, J. 
(Statens Natuurvaardsverk, Solna (Sweden)). Oct 1984. 
156p. (In Swedish). (SNV-PM—1885). NTIS (US Sales 
Only), PC A08/MF AO01. File Number DE86752965. 

The studies of the operation were divided into three periods 
each of three weeks when separated waste (RDF), forestry waste 
and unsorted waste was burned. Besides the possibilities to study 
the effects of the different fuels, at every change of fuels there was 
burned a mixture of 50/50% RDF/forestry waste and unsorted 
waste/forestry waste during three days. The measurements have 
been carried out by monitoring appr. 40 operational parameters on 
a data logger. The data has been analysed to find the correlation 
between process parameters. Comparative measurements of metal 
contents in the fly ash and flue gas has been made. Grading analy- 
ses and metals- and chlorine analyses have been made on received 
waste. 


50290 (NLVF/S—515) Forest and energy - wood and 
wood chips. Gislerud, O. (Norges Lentirelmendandies 
Fo: Oslo). May 1984. 19p. (in Norwegian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86752957. 

The report deals with indoor and outdoor storage properties 
of wood fuels. In addition the growth potential of hybrid aspen is 
also discussed. 7 drawings, 11 tables. 


50291 (PB—86-214004/XAB) Chemistry of carbon-gasifi- 
cation reactions. Final report, July 1982-December 1985. De- 
Groot, W.F.; Richards, G.N. (Montana Univ., Missoula 
(USA). Wood Chemistry Lab.; Gas Research Inst., Chica- 
go, IL (USA)). Jan 1986. 105p. NTIS, PC A06/MF AO1. 

Wood chars have been prepared from untreated wood of a 
well-characterized hardwood species (Populus trichocarpa), and 
from the same wood treated by ion exchange with selected catalyt- 
ic species. The mechanism of ion exchange in the species was found 
to involve formation of salts of uronic acids in the hemicellulose 
fraction. Calcium in the untreated wood was also found to be 
bound in the way. The following order of effectiveness of ion-ex- 
changed catalytic species has been found: Co > Ca > Ni > Mg, 
K, Na > Cu. Cobalt was found to be ar exceptionally effective 
catalyst of wood-char gasification, especially in chars formed at T 
<800 C. Chars prepared from cobalt-treated wood could be gasi- 
fied by CO, at temperatures as low as 500 C. 
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the "propensd Caatte Lobe Src, “te - 
the upper 
Final report, September 194 May 1986. Abbott LE San- 
born, E.E.; Vacca, M.N.; Crass, D.C.; Dull. (Wake Forest 
Univ., Winston-Salem, NC (USA). Archeology Labs.). Apr 
1986. '576p. NTIS, PC A25/MF AO1. 

A stratified cluster-sampling design was used to evaluate the 
nature and extent of cultural resources in the upper Smith River 
Basin of southwestern Virginia, Patrick and Franklin Counties. In 
addition to the 306 hectares surveyed using the sampling design, an- 
other 162 hectares (the potential dam site areas for the proposed 
hydroelectric project) received 100% survey coverage. A total of 
163 archeological sites and historic structures was recorded, includ- 
ing 85 historic sites (mostly liquor stills) and 78 prehistoric sites. 
National Register evaluation was performed for all sites and 3 sites 
were recommended for further work. 


50293 (IAEA-TECDOC—364, pp 269-343) Preparation 
of hydro data for WASP. Kocic, A. (Institut za Nuklearne 
Nauke Boris Kidric, Belgrade, Yugoslavia). Feb 1986. NTIS 
(US Sales Only), A17/MF AOl. File Number 
DE86703466. (CONF-8509170—). 

From Advisory group meeting on WASP-III; Vienna, Aus- 
tria (16 Sep 1985). 

The paper describes a procedure for obtaining the appropri- 
ate hydrological conditions on the basis of recorded data. Analysis 
of the hydro data recorded suggests that the stochastic nature of 
river flows is best taken into account by considering these flows as 
random variables. A twelve dimensional random variable is selected 
to appropriately describe the mean monthly flows and to include 
the dependencies between monthly flows. A multivariate normal 
distribution is chosen to represent the random variables. The hydro 
power plant generation capabilities were calculated from the mean 
values of monthly flows obtained on the basis of the twelve dimen- 
sional distribution. The optimal policy for the hydro plants is deter- 
mined iteratively with the aid of a computer program DYNNAD. 
The objective of the optimization procedure is to exploit the hydro 
resources in order to minimize fossil generation. Data is given for 
the average weekly stream flows, the average monthly stream 
flows and the resultant stream flow values for five hydro condi- 
tions. The output of a WASP runs is also given. 5 figs, 11 tabs. 


1303 Plant Design And Operation 


50294 ee ee Small-scale hydroelectric 
power plant for the city of .» New Mexico. Final 
report. Schoenmackers, R. (New Mexico Solar Energy Inst., 
Las Cruces (USA)). Jul 1986. 38p. NTIS, PC A03/MF AO1 
- New Mexico Research and velopment Institute, 457 
Washington S.E., Albuquerque, NM 87108. File Number 
DE86901741. 


A hydroelectric power turbine was installed in a municipal 
water supply pipeline in Alamogordo, New Mexico, to recover pre- 
viously wasted power from the flow of water. The Pelton-type tur- 
bine produces electrical power for the city. The 12-inch pipeline 
conveys water from mountain springs to the city. The hydroelec- 
tric turbine is installed in the lower section of the pipeline and op- 
erates on a head of 460 feet. Flow through the system averages 
1000 gallons per minute. A Pelton wheel turbine was used. Flow 
control is accomplished by two automatically adjustable needle 
valves. The 9.75-inch Pelton wheel drives a 100-kilowatt three- 
phase induction ion connected to the utilty line. The system 
was put on line in December 1985. With a flow of 1400 gallons per 
minute and a water pressure of 160 psi, the generator produces 
over 75 kilowatts of electrical power. Overall system efficiencies 
are measured at 77%. The electrical power produced by the gener- 
ator is sold to the local utility company. 
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1305 Economics And Management 
REFER ALSO TO CITATION(S) 50293, 50929, 50937 


(IAEA-TECDOC—364, pp 65-69) Chilean expe- 
aon with WASP III. Skoknic, E. (Empresa Nacional de 
Electricidad, S.A., Santiago, Chile). Feb 1986. NTIS (US 
Sales Only), PC ‘A17/MFP A01. File Number DE86703466. 
(CONF-8509170—). 

From Advisory group meeting on W.“SP-III; Vienna, Aus- 
tria (16 ne 1985). 

The paper describes some special problems i in using WASP 
and suggests possible applications of the program in interconnected 
planning studies as well as marginal cost calculations. The paper 
also outlines the main limitations in the use of WASP as well as 
some studies for reservoir operation with a type B hydroplant. The 
paper concludes by suggesting some possible improvements to the 
WASP methodology. 


50296 (IAEA-TECDOC—364, pp 71-99) Use of WASP 
model for planning the Portuguese electrical generating 
system: overcoming some difficulties. Case studies. Machado, 
J.R. (Gabinete de Planeamento de Centros Produtores, 
Electricidade de Portugal, EDP/Empresa Publica, Porto). 
Feb 1986. NTIS (US Sales Only), PC A17/MF A0O1. File 
Number DE86703466. (CONF-8509170—). 

From Advisory group meeting on WASP-III; Vienna, Aus- 
tria (16 Sep 1985). 

The paper discusses the methodology used at Electricidade 
de Portugal (EDP) in planning its electric power system. In par- 
ticular, it considers a description of the methodology used by EDP 
for a more accurate definition of the input data required to charac- 
terize hydroelectric plants and the evaluation of their impact on an 
optimal long-term expansion plan. In addition, the paper describes 
an analysis of the results of studies, both with WASP-II and 
WASP-III, with and without pumped storage plants, respectively. 
Finally, the paper details the use of VALOR AGUA, in conjunc- 
tion with WASP, for a better simulation of the hydroelectric 
system and which also permits to solve other problems closely con- 
nected such as the calculation of marginal production costs. 3 refs, 
6 tabs, 2 diagrams. 


50297 (IAEA-TECDOC—364, “pe 165-195) Large scale 
hydro systems in WASP-III. Nordlund, P. (Swedish State 
Power Board, Vaellingby). Feb 1986. NTIS (US Sales 
Only), PC A17/MF AOl. File Number DE86703466. 
(CONF-8509170—). 

From Advisory group meeting on WASP-III; Vienna, Aus- 
tria (16 Sep 1985). 

The most accurate method for calculating production costs 
is chronological simulation, where load, production unit availability 
and water inflows are modeled chronologically. In a long term ca- 
pacity expansion model, this approach will be too time consuming. 
This paper describes two methods, using stochastic production cost 
simulation, for including a regulating hydro system. Method I con- 
siders fixed hydro capacity levels while Method II considers vari- 
able hydro capacity levels. Method I allows for the calculation of 
the expected energy production for each unit. However, the 
method requires that hydro capacity be divided into a number of 
constant capacity levels. Method II is faster than Method I and 
allows for the capacity assigned to each hydro level to vary. How- 
ever, the method only allows for calculation of total system pro- 
duction cost. The implementation of the method proposed in 
WASP is considered. As well, an application example of the pro- 
posed method is also described in this paper. 4 figs, 4 tabs. 


50298 ee B gs 225-231) Generation 
expansion planning for systems with a high share of hydro 
power. Nordlund, P.; Bubenko, J. = Sjelvgren, D.; Pereira, 
M.V.F. (Royal Inst. ‘of Tech., Stockho Sweden; Swedish 
State Power Board, Vaellingby; CEPEL, Rio de Janeiro, 
Brazil). Feb 1986. NTIS (US Sales Only), PC A17/MF 
A01. File Number DE86703466. (CONF-8509170—). 

From Advisory group meeting on WASP-III; Vienna, Aus- 
tria (16 Sep 1985). 
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This paper presents a method for integrating a detailed 
model of the hydroelectric system into existing power system plan- 
ning tools. The purpose of the hydro model is not primarily to opti- 
mize hydro expansion, but to represent the influence of hydro regu- 
lation on the thermal system expansion. Stochastic production cost- 
ing routines are used to calculate operating costs as a function of 
hydro production. Linear programming is used to determine the 
hydro producticn schedule that minimizes production costs along 
the planning period, taking into account a number of constraints in 
the hydro production system. A study with 16 cascaded hydro 
plants, and 25 thermal units is presented and discussed. 24 refs, 9 
figs, 3 tabs. 


50299 i Economic growth, environmen- 
talism, and social conflict. A case study on hydro-power plan- 
ning in Norway. Burns, T.R.; Midttun, A. (Wissenschaftszen- 
trum Berlin (Germany, F. Ups Internationales Inst. fuer 
Umwelt und Gesellschaft; U; Univ. (Sweden)). 1985. 
5O0p. NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE86752759. 

This paper presents and illustrates an approach to the analy- 
sis of complex societal decision-making - and the public planning 
and possible opposition related to such decisions. The case of 
hydro-power development in Norway is the particular focus of the 
analysis. Hydro-power projects, even those with substantial impacts 
on their natural and social environments, were by and large un- 
problematic throughout the post-World War II period until the late 
1960s. By the late 1960s, however, hydro-power projects were 
questioned and challenged to an increasing degree, particularly by 
environmentalists and traditional economic interests such as those 
associated with farming, fishing and reindeer herding. One such 
project, which is described in this report, led to the most serious 
societal confrontation in post-war Norway. The report examines 
the background to this conflict, its course and outcome. It also pro- 
vides structural analyses of the planning process as well as of the 
social movement which successfully delayed and almost blocked 
the project. 


1306 Environmental Aspects 
REFER ALSO TO CITATION(S) 50292, 50299, 50299, 52107, 52110 


50300 (ANL/EES-TM—309) Cumulative impact assess- 
ment: evaluating the environmental effects of multiple human 
developments. Bain, M.B.; Irving, J.S.; Olsen, R.D.; Stull, 
E.A.; Witmer, G.W. (Argonne National Lab., IL (USA). 
Energy and Environmental Systems Div.). Jul 1986. Con- 
tract W-31-109-ENG-38. 72p. NTIS, PC A04/MF AOI; 
GPO Dep. File Number DE86015214. 

Cumulative impact assessment is required under several fed- 
eral laws, regulations, and court rulings. However, comprehensive 
analyses of the impacts of multiple human developments on the en- 
vironment have been limited. The methodology proposed consists 
of three phases: analysis, evaluation, and documentation. In the 
analysis phase, matrices are used to organize data and compute rela- 
tive levels of cumulative impact on affected components of the en- 
vironment. The impact of a configuration (i.e., combination of de- 
velopment projects) is computed as the sum of all project-specific 
impacts, adjusted for the effect of impact interactions among the 
projects. The analysis phase results in a list of values representing 
the relative cumulative impact of every possible configuration of 
the proposed projects on each target resource. Such results tend to 
be voluminous and incommensurable, and frequently support con- 
flicting environmental objectives. Therefore, in the evaluation 
phase, a computer screening program is used to identify configura- 
tions meeting the maximum cumulative impact criteria for all target 
resources. Iterations of this screening process can assist multidisci- 
plinary teams in reaching agreement on a final set of cumulative 
impact criteria and on one or more i to be recom- 
mended. The documentation phase includes a concise summary of 
the anticipated environmental impacts of each recommendation. 
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50301 (DOE/BP/12659—2) Quantification of Hungry 
Horse Reservoir water levels needed to maintain or enhance 
reservoir fisheries. Annual report 1985. May, B.; Fraley, J. 
(Montana Dept. of Fish, Wildlife and Parks, 
(USA)). Aug 1986. Contract AI79-83BP 12659. 244p. 
PC Al11/MF A0Ol; 1; GPO Dep. File Number pE86015292. 
The major goal of this study was to quantify seasonal water 
levels needed to maintain or enhance the reservoir fishery. This 
annual report summarizes data collected from 1983 to 1985. Oper- 
ation of the reservoir has large impacts upon the habitat for fish 
food organisms and fish. The annual drawdown reduces reservoir 
volume, volume in euphotic zone, surface area, wetted bed, area of 
littoral zone and may weaken thermal structure. Hungry Horse 
Reservoir in 1985 was isothermal from about late November to 
April, thermally stratified from June until about mid-October and 
ice-covered from mid-December to mid-April. The zooplankton 
community was dominated by Daphnia, us and Cyclops. 
They comprised approximately 90% of the cnent in 1984 to 1985. 
Sampling with horizontal gill nets, purse seines and electrofishing 
gear indicated that fish distribution was controlled primarily by 
water temperature and food availability. Substrate composition and 
shoreline habitat didn’t appear to influence fish distribution. A 
quantitative model is being developed to predict the impact of res- 
ervoir operation upon habitat, primary production, secondary pro- 
duction and gamefish populations. Panieuite ones wil te teed 
to track energy flow through trophic levels. The model will consist 
of a physical framework component within which will run the pri- 
mary production, secondary production and fish submodels. A 
growth-driven population dynamics simulation model will be used 
to estimate impacts of reservoir operation upon population dynam- 
ics of cutthroat and rainbow trout. 


50302 (DOE/BP/12660—3) oe of Libby Res- 
ervoir levels needed to maintain or enhance reservoir fisher- 
ies. Annual 1985. Chisholm, I.; Fraley, J. (Montana 
Dept. of Fish, Wildlife and Parks, i (USA)). Au; 
1986. Contract AI79-84BP12660. 166p. NTIS, PC ‘A08/MF 
A01; 1; GPO Dep. File Number DE86015291. 

The goal was to quantify seasonal water levels needed to 
maintain or enhance the reservoir fishery in Libby. This report 
summarizes data collected from July 1984 through July 1985, and, 
where appropriate, presents data collected since 1983. The Canada, 
Rexford, and Tenmile areas of the reservoir are differentially affect- 
ed by drawdown. Relative changes in water volume and surface 
area are greatest in the Canada area and smallest in the Tenmile 
area. Reservoir morphology and hydraulics probably play a major 
role in fish distribution through their influence on water tempera- 
ture. Greatest areas of habitat with optimum water temperature for 
Salmo spp. and kokanee occurred during the spring and fall 
months. Dissolved oxygen, pH and conductivity levels were not 
limiting during any sampling period. Habitat enhancement work 
was largely unsuccessful. Littoral zone vegetation plantings did not 
survive well, primarily the result of extreme water level fluctua- 
tions. Relative abundances of fish species varied seasonally within 
and between the three areas. Water temperature is thought to be 
the major influence in fish distribution patterns. Other factors, such 
as food availability and turbidity, may mitigate its influence. Sam- 
pling since 1975 illustrates a continued increase in kokanee numbers 
and a dramatic decline in redside shiners. Salmo spp., bull trout, 
and burbot abundances are relatively low while peamouth and 
coarsescale sucker numbers remain high. A thermal dynamics 
model and a trophic level components model will be used to quan- 
tify the impact of reservoir operation on the reservoir habitat, pri- 
mary production, secondary production and fish populations. Par- 
ticulate carbon will be used to track energy flow through trophic 
levels. A growth-driven population dynamics simulation model that 
will estimate the impacts of reservoir operation on fish population 
dynamics is also being considered. 


50303 (DOE/BP/14383—1, pp 55p, Paper 1) Bear 
enhancement fi 


Valley Creek: easibility and evaluation. Jun 
1985. . NTIS, PC Al4/MF AO1. File Number DE86011156. 
In Salmon River habitat enhancement. Annual report FY 
1984, Part 1. - 
Salmonid: habitat (4.5 km) within an inactive placer mine 
near the headwaters of Bear Valley Creek, Idaho, will be enhanced 
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via a project funded by Bonneville Power Administration. Fine 
sediments (872 m*/year) from the privately-owned mine have cov- 
ered spawning gravels and filled in rearing areas of chinook salmon 
(Oncorhynchus tshawytscha) and steelhead trout (Salmo gairdneri) 
in the stream from the mid-1950's to the present. A feasibility study 
determined the best five alternatives for enhancing salmonid habitat 
on private land, which will, subsequently, influence habitat down- 
stream. Negotiations with the landowner produced a preferred al- 
ternative which contained portions of two alternatives from the fea- 
sibility study. The preferred alternative includes stabilized and reve- 
getation of problem stream reaches and adjacent areas and a diver- 
sion channel if mining does occur. Treatment effects will be evalu- 
ated by monitoring ic habitat and fish communities over time. 
Physical (1 time/year) and biological (2 times/year) variables are 
being measured in seven sites within each of seven strata along the 
length (55 km) of Bear Valley Creek. Highest frequencies of fine 
sediments on riffles occurred in strata immediately below the mine 
and immediately below the confluence with the largest tributary 
(Blk Creek) to Bear Valley Creek. In descending order of abun- 
dance, salmonid species in Bear Valley Creek included: chinook 
salmon, mountain whitefish ium williamsoni), steelhead/ 
rainbow trout, brook trout (Salvelinus fontinalis), cut throat trout 
(S. clarki), and bull trout (S. confluentus). Shorthead sculpin 
(Cotton confusus) were present in all strata but the authors did not 
estimate abundance. 


50304 (DOE/BP/14383—1, pp 45p, Pa 3) Yankee 
Fork of the Salmon River: inventory and lem identifica- 
tion. Jun 1985. NTIS, PC Al4/MF A0Ol1. File Number 
DE86011156. 

In Salmon River habitat enhancement. Annual report FY 
1984, Part 1. 

Extensive dredge mining has disrupted much of the aquatic 
habitat in the Yankee Fork of the Salmon River drainage. Aquatic 
habitat and fish communities were inventoried in the Yankee Fork 
of the Salmon River, the West Fork of the Yankee Fork of the 
Salmon River, and Jordan Creek for use as pre-treatment data to 
evaluate anticipated habitat enhancement. Physical and biological 
variables were measured in four sites within each of four strata 
along the length of the Yankee Fork and four sites within one stra- 
tum in each of the West fork of the Yankee Fork and Jordan 
Creek. Highest frequency (8%) of fine (<8 mm diameter) sedi- 
ments occurred in upper Yankee Fork and did not differ significant- 
ly (P < 0.05) with the lowest frequency (2%) which occurred in 
the West Fork. In decreasing order of abundance, salmonid species 
in the Yankee Fork drainage included: steelhead/rainbow trout 
(Salmo gairdneri), chinook salmon (Oncorhynchus tshawytscha), 
mountain whitefish (Prosopium williamsoni), cutthroat trout (S. 
clarki), and bull trout (Salvelinus confluentus). Shorthead sculpin 
(Cottus confusus) were present in all strata but the authors did not 
estimate abundance. Salmonid habitat habitat and passage problem 
areas were identified and prioritized for remediation throughout the 
entire Yankee Fork system. Major sedimentation problem types, in 
descending order of potential sediment input, include: dredge tail- 
ings, sloughing stream banks, open slopes, roads adjacent to the 
stream, and washouts. Passage problems included low flows and 
log jams. 


50305 (DOE/BP/14383—1, pp 53p, Paper 4) Bear 
Valley Creek, Idaho fish habitat enhancement pro; selected 
alternative report. Jun 1985. NTIS, PC A14/MF A0l. File 
a 

In Salmon River habitat enhancement. Annual report FY 
1984, 2 

The Selected Alternative Report provides a detailed descrip- 
tion and analysis of the alternative selected for protecting, mitigat- 
ing and enhancing fish habitat in the Bear Valley Creek study 
areas. An introduction to the report includes a statement of the 
problem, purpose and background, the scope of study for the 
project, report utilization, and authorization. The selected alterna- 
tive is comprised of six components which involve stabilization and 
revegetation of three stream reaches and two adjacent areas. The 
implementation considerations for the project include land owner- 
ship, potential conflicts with existing and future use of the patented 
land, and the permit requirements and acquisition. There are a total 
of ten ‘permits, approvals, or actions required for implementation of 
the selected alternative. Construction considerations including esti- 
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mated construction quantities, preliminary cost estimates, phasing of 
construction, and construction scheduling are provided. The cost 
estimate prepared for the selected alternative is considered a feasi- 
bility level estimate with an accuracy of plus 50% and minus 30%. 
The total preliminary estimated cost for the selected alternative is 
approximately $2,500,000 (April 1985 dollars), and construction will 
be phased over several years. The livestock access plan is presented 
which describes and evaluates four alternative types of fencing, 
livestock crossings, and the effects of the selected alternative on the 
existing livestock operations. 


50306 (DOE/BP/14383—1, pp 65p, Paper 5) Bear 
Valley Creek, Idaho fish habitat enhancement project pre- 
ferred alternative report. Jun 1985. NTIS, PC Al4/MF A0l. 
File Number DE86011156. 

In Salmon River habitat enhancement. Annual report FY 
1984, Part 1. 

The Preferred Alternative Report provides a detailed de- 
scription and analysis of the alternative selected for protecting, 
mitigating and enhancing fish habitat in the Bear Valley Creek 
study area, and also includes a description and analysis of the 
stream channel realignment proposed by Bear Valley Minerals, Inc. 
The preferred alternative is comprised of seven components which 
involve stabilization and revegetation of three stream reaches and 
two adjacent areas, and construction of a stream channel realign- 
ment on the patented land downstream of the enhancement portion 
of the project. The implementation considerations for the project 
include land ownership, potential conflicts with existing and future 
use of the patented land, and the permit requirements, and acquisi- 
tion. There are a total of ten permits, approvals, or actions required 
for implementation of the enhancement portion of the preferred al- 
ternative. Construction considerations including estimated construc- 
tion quantities, preliminary cost estimates, phasing of construction, 
and construction scheduling are discussed. The total preliminary es- 
timated cost for the enhancement portion of the preferred alterna- 
tive is approximately $2,153,000 (mid-1985 dollars), and construc- 
tion will be phased over several years. The total preliminary esti- 
mated cost for the stream channel realignment portion of the pre- 
ferred alternative is approximately $5,682,000 (mid-1985 dollars). 
The livestock access plan is presented which describes and evalu- 
ates four alternative types of fencing, crossings, and the effects of 
the preferred alternative on the existing livestock operations. 


evaluation of the North Wolf for 
the Bear Valley Creek Fish Habitat Enhancemest Project. 
Final report. Jun 1985. NTIS, PC Al4/MF AOl. File 
Number DE86011156. 

In Salmon River habitat enhancement. Annual report FY 
1984, Part 1. 

The proposed Bear Valley Creek Fish Habitat Enhancement 
Project if located on private land surrounded by the Boise National 
Forest near the headwaters of Bear Valley Creek. The project area 
includes potential key wolf habitat components that could be im- 
portant during the spring season. Historical wolf sightings within 
and surrounding an area of project influence on potential wolf ac- 
tivity are reviewed in this report, and limited data on the prey base 
are provided. The potential project effects on wolves are discussed 
along with the wolf are of the wolf prey base. The potential for 
direct wolf mortality due to wolf-human encounters also is ad- 
dressed. Possible cumulative effects on the wolf from other area ac- 


0307  (DOE/BP/14383—1, pp Bip, Paper 6) Biological 
ern Rocky Mountain 


struction activity until after July 15, construction persOnnel trans- 
portation, hunter education, and general education of project per- 
sonnel on the gray wolf and current recovery efforts. The report 
concludes that the proposed project will not endanger the contin- 
ued existence of the wolf, and that a no-effect decision is justified. 


50308 (DOE/BP/16440—1) Freeze brand marking of 
juveniles for water budget 

report, FY 1985. Nelson, V.L. (Idaho 

t. of Fish and ee a (USA)). Jun 1986. — 
AI79-84BP 16440. ae PC A02/MF. AOl; 1; GPO 
Dep. File Number 86015103. 
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During the fall of 1984 and spring of 1985, 362,428 chinook 
salmon (Oncorhynchus tshawtscha) and steelhead trout (Salmo 
gairdneri) juveniles were freeze branded for Water Budget Center - 
Downstream Smolt Monitoring Studies. Of these, 106,361 fish re- 
ceived a coded wire tag. Release of the freeze brand groups began 
March 20, 1985 and were completed by June 4, 1985. After brand 
loss and mortality, there were 133,025 spring chinook, 25,600 
summer chinook, 33,850 fall chinook, 65,125 A-run steelhead, and 
62,400 B-run steelhead released with brands. 


1307 Power-conversion Systems 


(EFI-TR—3239) Investigation of using feedforward 

csaand to improve hydraulic turbine governing. Xin, X.L.; 
Skarstein, Oe. (Elektrisitetsforsyningens Forsknin titutt, 
Trondheim (Norway)). Aug 1985. 45p. NTIS (US Sales 
Only), PC A03/MF AO0O1. File Number DE86752959. 

Investigations to improve hydraulic turbine control systems 
have been made both by frequency domain and real time domain 
studies. It is shown that if load variation is the only disturbance of 
the turbine governing system, feedforward control can improve the 
system performance considerably. 2 references. 


50310 (EPRI-AP—4719-Vol.2) Cavitation pitting mitiga- 
tion in hydraulic turbines. Volume 2. Cavitation review and 
assessment. Final report. Sinclair, J.P.; Rodrigue, P.R. 
(Acres International Corp., Buffalo, NY (USA)). Aug 1986. 
261p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920454. 

No single remedy exists for preventing cavitation in hydrau- 
lic turbines. Nevertheless, the turbine specification guidelines, repair 
methods, and operating and maintenance procedures discussed in 
this report can help reduce cavitation damage. Such reductions can 
save utilities the many millions of dollars that are lost annually in 
output and repair costs. 
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(MRI/SOL—2101) SOLERAS - solar applications 
in remote locations. Khoshaim, B.H.; Williamson, J.S.; 
Meiners, A.; Mallory, R. (eds.). (Midwest Research Inst., 
Kansas City, MO (USA)). May 1985. Contract AC02- 
83CH10093. 583p. (CONF-8505304—). NTIS, PC A25/MF 
A01; GPO Dep. File Number DE86014884. 

From 6. SOLERAS workshop; Las Cruces, NM, USA (1 
May 1985). 

The purpose of this international technology workshop was 
to promote the exchange of research information on solar applica- 
tions in remote locations. Scientists and engineers from the United 
States, Saudia Arabia, Central and South America, Southeast Asia, 
and Oceania were represented at this sixth annual workshop con- 
ducted under the auspices of the SOLERAS program. The objec- 
tive of the workshop was to address the issues of construction, op- 
eration, and maintenance of solar energy systems in remote loca- 
tions. Photovoltaic, wind, solar thermal, biomass, and geothermal 
technologies were considered. Also considered was the use of solar 
energy for agricultural purposes. Each paper has been separately in- 
dexed for inclusion in the Energy Data Base. 
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50312 (SERI/PR—215-2917) Progress report on the 
SERI/HBCU task to upgrade the assessment of insolation re- 
sources in the southeastern United States. Maxwell, E.L.; 
Szwarc, V.S.; Stoffel, T.L. (Solar Energy Research Inst., 
Golden, CO (USA)). Jul 1986. Contract AC02-83CH10093. 
= eee PC A03/MF A01; GPO Dep. File Number 

This report describes the formulation, development, and ini- 
tial results of a joint task undertaken by the Solar Energy Research 
Institute (SERI) and six Historically Black Colleges and Universi- 
ties (HBCUs). The task seeks to upgrade the assessment of insola- 
tion resources in the southeastern United States and to introduce 
solar energy information and solar resource data into the HBCUs 
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and their surrounding communities. The report describes the estab- 
lishment of a six-station solar radiation network, its operation, the 
processing of data, and initial results. 


50313 (SERI/TR—215-2525) Measuring and modeling 
solar irradiance on vertical surfaces. Maxwell, E.L.; Stoffel, 
T.L.; Bird, R.E. (Solar Energy Research Inst., Golden, CO 
(USA)). Jul 1986. Contract AC02-83CH10093. 36p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86010737. 

This report presents the first evaluations of 5 algorithms for 
converting global horizontal and direct normal solar irradiance 
components to global irradiance on tilted surfaces using measure- 
ments from the Solar Radiation Research Laboratory (SRRL) at 
SERI. High resolution (15-min) measurements from 8 thermopile 
radiometers oriented vertically in the 4 cardinal directions were 
available for a 169-day period ending 31 December 1984. Concur- 
rent measurements of global horizontal and direct normal solar irra- 
diance components were also used. The pyranometers used were in- 
tercompared on horizontal, north-facing, and south-facing vertical 
orientations. The conversion algorithms each attempt to account 
for the very complex atmospheric interactions with incoming solar 
radiation. The sky and ground radiance contributions to tilted sur- 
face are assumed to be isotropic, anisotropic, or a combination of 
the two depending on the algorithm. Results from the analysis of 
measurements on vertical surfaces for 22 July through 4 September 
indicate a general overestimate (18% to 46.5%) of solar irradiance 
on north-facing surfaces by all 5 of the algorithms. The best agree- 
ment with measured data was demonstrated for south-facing sur- 
faces where all but one algorithm were within the present measure- 
ment by as much as 23% of the observed 15-min data. 
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REFER ALSO TO CITATION(S) 50261, 50266, 50269, 50274, 50311, 50348, 
50951, 50952, 50980, 51392, 51554, 52002, 52010, 52047, 52121, 52127, 52339 


50314 (AD-A—168402/6/XAB) High-energy electron-ra- 
diation degradation of gallium arsenide solar cells. Master's 
thesis. Gold, D.W. (Naval Postgraduate School, Monterey, 
CA (USA)). Mar 1986. 137p. (NPS—72-86-001). NTIS, PC 
A07/MF AO1. 

A need existed to perform high-energy electron-irradiation 
experiments on gallium arsenide solar cells. To support this re- 
search, an automated solar-cell test facility was constructed, gallium 
arsenide solar cells were obtained, and the Naval Postgraduate 
School LINAC facility was utilized to irradiate the cells to selected 
fluence levels at 20-MeV energies. Equivalent damage coefficients 
were calculated, and it was found that the average maximum power 
output decreased by 50% following a cumulative irradiation by 
electrons to a total fluence of 1 X 10** cm? 


50315 (BMFT-FB-T—86-048) Photovoltaic use of solar 


report. Raeuber, As Jaeger, F di i 

Forschung und Technologie, Bonn (Germany, F.R. . Fraun- 
hofer-Gesellschaft zur Foerderung der Angewandten Fors- 
chung e.V., Karlsruhe (ideas F.R.). Inst. fuer System- 
technik und Innovationsforschun, g). Jul 1986. 3llp. (in 
German). NTIS (US Sales Only), PC Al4/MF AOI. File 
Number DE86752875. 

The aim of the study was a presentation of the technical and 
industrial status of photovoltaics, and a comparison of the develop- 
ment and state support in different countries. The technical level of 
manufacturing solar generators is very high for crystalline Si, satis- 
factory for amorphous Si and unsatisfactory for all the alternative 
materials for thin film technology. GaAs is used for special applica- 
tions. The expectations of the prognosis, drastic cost reduction and 
a vigorous market expansion, have not been fulfilled. It is to be ex- 
pected that continuously sinking prices will result in more and 
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more marketing areas becoming economic for photovoltaics. In this 
process, decentralized smaller plants in isolated areas will overcome 
the threshold first, large plants in industrialized countries will cer- 
tainly not achieve this until next century. State support worked effi- 
ciently when it co-operated with industry and did not disregard the 
market factors in its development. It will continue to be necessary 
for a considerable period to ensure the viability of photovoltaics. 
With 110 refs., 47 tabs., 20 figs. 


search program eek 
Inst., Golden, CO (USA)). Sep 1986 237p. lar Eacrgy PC All/ 
MF A01; GPO Dep. File Number DE86015809. 

Program summaries are presented for ongoing research 
sponsored by the Division of Biomass Energy Technology during 
fiscal year 1984. Projects are arranged in the following categories: 
feedstock production; feedstock conversion; and analysis and cross- 
cutting. Specific technical objectives are to: increase biomass feed- 
stocks productivity by factors of 2 to 5 over current yields through 
species screening improvements, and innovative agronomic prac- 
tices; establish the technical feasibility of aquatic species and biolog- 
ical hydrogen as economical sources of biomass feedstocks. Verify 
the research on advanced concepts using integrated process experi- 
ments for producing medium-Btu gas; and verify cee research on 
advanced integrated process experiments for producing liquid fuels 
that would substitute for petroleum- and natural gas-derived liquid 
fuels. 


50317 (DOE/ER/12027—4) [Regulation of terpene me- 
tabolism]. Progress report. Croteau, R. (Washin State 
Univ., Pullman (USA). Inst. of Biological emistry). 
[1986]. Contract AT06-82ER 12027. 8p. S, PC A02/MF 
A01; GPO Dep. File Number DE86015255. 

Studies on the regulation of monoterpene metabolism in M. 
piperita were conducted. All of the steps from the acyclic precur- 
sor geranyl pyrophosphate to the various menthol isomers have 
been demonstrated. The first intermediate to accumulate in vivo is 
d-pulegone. The emphasis has been on the demonstration, partial 
purification and characterization of the relevant enzymes in the 
pathway. The studies on the isopiperitenol dehydrogenase and iso- 
piperitenone isomerase have been completed. We are not studying 
the endocyclic double-bond reductase (NADPH-dependent) and, 
based on substrate specificity studies and the previously demonstrat- 
ed isomerization of cis- isopulegone to pulegone, are now virtually 
convinced that the major pathway to menthol(s) in peppermint in- 
volves reduction of isopiperitenone to isopulegone and isomerica- 
tion of isopulegone to pulegone. 16 refs., 1 fig. 


(DTH-EI-LHT—150) Cheap processes for fabrica- 
tion of high efficiency Silicon Solar Cells. Safir, Y.; Proctor, 
W.G.; Leistiko, O. ks Tekniske Hoejskole, Lyngby. 
Elektronisk Inst.). Jan 1985. 43p. (In Danish). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE86752948. 

In the aim for achieving reproducible, high efficiency and, 
economically attractive, large area single crystal Silicon Solar Cells 
a number of simple techniques have been employed. These include 
doping from spin-on films, special protection of wafer edge, a get- 
tering step using slow cooling and the use of screen printing. repro- 
ducible process sequences have been developed both p* ae and 
n* pp* 20 cm? cells. The best p*nn* cells have an efficiency of 
13%, Jsub(SC)=30.2 mA/cm*% Vsub(oc)=581 mV (AMI 
1,25degC), Rsub(SH)>1 kf. The cells were textured and without 
AR-layer using a grid coverage of 11%. 


50319 (EPRI-AP—4752) 
module Levy, S.L.; S 


photovoltaic 
design. (Black and 
Veatch, Kansas City, MO (USA)). ae 1986. 375p. Re- 


search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920455. 

Over the past 3 years, Black and Veatch has been leading a 
team in the ongoing design of a high-concentration, high-perform- 
ance photovoltaic (PV) module for the Electric Power Research 
Institute (EPRI). The current design consists of a deep-drawn alu- 
minized steel housing containing 48 cell packages in a 4-row by 12- 
column matrix. Each cell package includes an anodized aluminum 
secondary optical element, a 27.5% efficient Stanford University/ 
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EPRI 500X concentration point contact silicon PV cell, an alumina 
substrate, and a copper heat spreader. Developmental efforts under- 
way for a comolded glass/polymer Fresnel lens parquet indicate 
the potential for a substantial decrease in molding time and, there- 
by, cost, in comparison to more conventional compression molding 
of acrylic lenses. Further development is necessary to achieve com- 
parable optical performance of the lens. Current activities have in- 
cluded the development of PVOPTICS, a Monte Carlo computer 
code particularly suited to the module optical design. The module 
is projected to produce 287 watts at an efficiency of 22%. The 
module cost, at large production rates, is estimated to be $275 
($0.96 per watt). 


50320 (EUR—10386-IT) Experimental analysis of an ag- 
ricultural biomass pyrolysis plant and characterization of con- 
version products (pyrolysis plant of Italenergie Sulmona in 
the Abruzzo mountains, Italy). Leonardini, L. (Commission 
of the European Communities, Luxembourg. Directorate 
General Information Market and Innovation). 1986. 23p. (In 
Italian). Commission of the European Communities, Luxem- 
bourg. Office of Official Publications of the European Com- 
munities. 

Energia. 

The pyrolysis plant has been designed for a capacity of 1 
ton/h dry biomass. The different parts of the installation are: the 
unit for biomass preparation (grinding, drying); the pyrolysis unit 
(fluidized bed reactor) and the product separation unit (cyclon for 
carbon-gas separation, washing tower and filters for the condensible 
fraction recuperation). Non-condensible gases are used for biomass 
drying. The principal parameters of the flow sheet were measured 
on the experimental plant. This includes the analysis of chemical 
biomass composition and bio-oil composition, material flow, gas 
flow, energy flow. Owing to the characteristics of the biomass, the 
global thermal efficiency of the plant is about 54-60%. 


50321 (NLVF/S—534) Production and utilization of 
biogas and compost heat. Se O.; Hanssen, J.F. 
(Norges Landbruksvitenskapelige rskningsraad, Oslo). 
Mar 1984. 19p. (In Norwegian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86752958. 

The report deals with a plant for biogas production from 
manure in Rogaland (Norway). The production capacity will be 
about 0.6 to 1.0 m® of biogas per m® of reactor volume and day. 
The environmental effects have been analysed, and process param- 
eters are given. The report also discusses several types of equip- 
ment for energy recovery from compost heat. 7 drawings, 7 tables. 


50322 (ORNL/Sub—81-9058/3) Application of sugar 
maple and black locust to the biomass/energy plantation con- 
cept. Final report, April 1984. Mroz, G.D.; Jurgensen, M.F.; 
Lai, Y.Z.; Liechty, H.O.; Hamlin, D.C.; Gale, M.F.; Sajak, 
R.L.; Stinhilb, H.M. (Michigan Technological Univ., 
Houghton (USA). Tate. NTL of ee Aug 1986. Contract 
AC05-840R21400. PC A06/MF A01i; GPO 
Dep. File Number DEAOISMO 

Forests in the Upper Lakes States region, composed pre- 
dominantly of sugar maple and red maple with a large number of 
stems in small diameter classes, were evaluated for conversion to 
biomass/energy plantations. The study included examining the use 
of black locust as an interplant species to improve maple productiv- 
ity. Available water and phosphorus were found to be highly corre- 
lated with site index and biomass on the sites. Skidding of trees 
with tops intact caused widespread disruption of forest floor hori- 
zons. Natural coppice regrowth on all sites was poor. Results indi- 
cate it is not feasible to coppice natural stands of northern hard- 
woods on a 4-year rotation. Survival of interplanted black locust 
was very poor due to susceptibility to frost. The potential of black 
locust as a biomass species for SRIC plantations was demonstrated 
by the exceptional growth of surviving individuals. A provenance 
trial of 20 seed sources showed variability in frost resistance among 
seed sources. Data is presented on the wood characteristics of 
seven northern hardwoods species show that young sprouts have 
higher moisture content, seasonal moisture content variation, higher 
extractive and ash content, a lower specific gravity and lower ther- 
mal stability. All species evaluated are comparable in terms of 
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major chemical composition, caloric values, and extent of gasifica- 
tion. 111 refs., 11 figs., 35 tabs. 


50323 (PB—86-215753/XAB) Engineering-design consid- 
erations for methane fermentation of energy crops. Annual 
report, October 1, ber 30, 1985. Volume 1. 
Jewell, W.J.; Cummings, R.J.; Foster, AM; Richards, B.K. 
(Cornell Univ., Ithaca, NY (USA)). Nov 1985. 193p. NTIS, 
PC A09/MF AO1. 
Ne oe by Gas Research Inst., Chicago, IL. 

oal of the project is the development of a cost-effec- 
tive system to produce methane from energy-crop candidates. The 
emphasis is on defining the process requirements for innovative 
solid-state fermentation. Most experiments have been conducted 
with napier grass and sorghum in the first two years. Ninety-four 
bench-scale reactor system trials, representing 124 individual reac- 
tor digestion experiments operated to completion or steady-state, 
are summarized in the second year annual report. All operating 
problems, both with conventional completely mixed control reac- 
tors and solid-state digesters, have been overcome. The solid state 
digestion process has proven to be a reliable and predictable meth- 
ane production system, especially when the microbial environment 
is controlled with leachate management. 


50324 (PNL—5954) Photovoltaic industry process from 
1980 to mid 1986. Watts, R.L.; Smith, S.A. (Pacific North- 
west Lab., Richland, WA (USA)). Aug 1986. Contract 
AC06-76RL01830. 66p. NTIS, PC A04/MF A0O1; 1; GPO 
Dep. File Number DE86015381. 

The objective of this report is to describe PV insustry devel- 
opments in 1985 and present forecasts for 1986. Information is pre- 
sented on a regional basis (United States, Europe, Japan, other) to 
avoid disclosing company confidential data. Information was 
gleaned from several sources, including a review of technical litera- 
ture and direct contacts with many PV manufacturers. prior to 
publishing the regional totals, all numbers were compared with 
those from other sources published in the United States and those 
supplied by Japanese industry through their solar energy organiza- 
tion. 


50325 (PNL—5992) Biomass Conversion Task IV 1986- 
1988 Program of Work. International Energy Agency Bioen- 
ergy Agreement. Stevens, D.J. (Pacific Northwest Lab., 
Richland, WA (USA)). Aug 1986. Contract AC06- 
76RL01830. 90p. NTIS, PC A05/MF A01; GPO Dep. File 
Number DE86015726. 

Biomass is a major, renewable energy resource throughout 
much of the world, and extensive research is being conducted on 
bioenergy technologies. In an effort to improve communications 
and cooperation in the area of biomass energy, several countries 
have agreed to a cooperative program of work under the Interna- 
tional Energy Agency’s Bioenergy Agreement (IEA/BA). Three 
areas of major importance have been identified including Short Ro- 
tation Forestry, Conventional Forestry, and Biomass Conversion. 
This document describes a Program of Work for cooperative ac- 
tivities in the area of Biomass Conversion. The background of the 
cooperation and general descriptions of specific conversion projects 
are presented. Details of activity funding are also provided. Finally, 
individual Activity Plans for specific cooperative activities are at- 
tached for reference. These plans describe projected work for the 
period 1986 to 1988. 


50326 (PNL-SA—14023) Overview of biomass thermo- 
chemical research sponsored by the US Depart- 
ment of Energy. Stevens, D.J. (Pacific Northwest Lab., 
Richland, WA (USA)). May 1986. Contract AC06- 
76RL01830. 5p. (CONF-860810—23). NTIS, PC A02/MF 
A0l; 1; GPO . File Number DE86015058. 

From Intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Aug 1986). 

Biomass is an important energy resource at present and 
offers excellent potential for increased energy impact in the future. 
This potential energy impact is expected to be met in part by liquid 
fuels derived from biomass. Liquid fuels are more energy dense 
than biomass itself and more closely match existing end-use pat- 
terns. In this paper, research sponsored by the US Department of 
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Energy’s Biomass Energy Technology Division on the direct ther- 
mochecical conversion of biomass to liquid fuels is discussed. Both 
the conversion of biomass to biocrude oil and subsequent product 
upgrading to hydrocarbon-compatible fuels are addressed. 6 refs., 6 
figs., 4 tabs. 


50327 (SERI/CP—231-2726, pp 25-52) Lignin character- 
ization research: a progress report. Chum, H.L.; Johnson, 
D.K.; Ratcliff, M.; Black, S.; Oiticica, B.; Wallace, K.; 
Schroeder, H.A.; Robert, D.; Sarkanen, K.V. (Solar Energy 
Research Institute, Golden, CO; Colorado State Univ., Fort 
Collins; Centre d'Etudes Nucleaires de Grenoble, France; 
Univ. of Washington, Seattle). 1985. NTIS, PC A18/MF 
AO1. File Number DE86005243. (CONF-8506245—). 

From Biochemical conversion program semi-annual review 
meeting; Golden, CO, USA (10 Jun 1985). 

A comparison between lignins isolated in wood pretreat- 
ments of steam explosion and organic/aqueous solvent delignifica- 
tion (organosolv) with lignin isolated by mild wood ball milling is 
presented for aspen (Populus tremuloides) and black cottonwood 
(Populus trichocarpa). Preliminary data on bagasse organosolv lig- 
nins are also presented. Wet analyses, quantitative carbon-13, nucle- 
ar magnetic resonance (NMR), high field carbon-13 NMR, molecu- 
lar weight distribution by size exclusion chromatography, ultravio- 
let-visible absorption spectroscopic, and infrared spectroscopic data 
are presented. The comparative ability of steam-exploded and or- 
ganosolv lignins with that of conventional kraft (hardwoods and 
softwoods, with and without previous activation by reaction with 
formaldehyde) to replace phenol in phenol-formaldehyde thermo- 
setting resins is examined. 63 refs., 2 figs., 7 tabs. 


50328 (SERI/CP—231-2726, pp 53-62) Liquid fuels from 
lignins. Chum, H.L.; Johnson, D.K.; Ratcliff, M.; Posey, F.; 
Black, S.; Goheen, D.W.; Baldwin, R. (Solar Energy Re- 
search Institute, Golden, CO; E. Seidel Associates, Inc., 
Vancouver, WA; Colorado School of Mines, Golden). 1985. 
NTIS, PC A18/MF AOl. File Number DE86005243. 
(CONF-8506245—). 

From Biochemical conversion program semi-annual review 
meeting; Golden, CO, USA (10 Jun 1985). 

This task seeks to assess the conversion of lignins into liquid 
fuels, primarily those lignins relevant to biomass-to-ethanol conver- 
sion processes. A literature review is closely coupled to the experi- 
mental program. The aim of the research is to convert lignins into 
mixtures of methyl aryl ethers and methyl substituted-aryl ethers, 
which are suitable nonmetallic gasoline-blending agents and octane 
enhancers competitive in terms of fuel performance with the major 
blending agents currently in use. Various commercial, hydrocrack- 
ing catalysts will be tested with mild acid-hydrolysis = 
steam exploded and organosolv lignins as well as condensed acid 
hydrolyses lignins. The Soviet Union literature related to totes: 
cracking of acid hydrolyses lignins will be reviewed in detail. 12 
refs., 1 fig. 


50329 (SERI/CP—231-2726, pp 67-90) Microbiological 
conversion of renewable resources into liquid fuels: overview. 
Wyman, C.E. (Solar Energy Research Institute, Golden, 
CO). 1985. NTIS, PC A18/MF A0Ol. File Number 
DE86005243. (CONF-8506245—). 

From Biochemical conversion program semi-annual review 
meeting; Golden, CO, USA (10 Jun 1985). 

In this monograph the focus is on microbiological based sys- 
tems for conversion of renewable resources into liquid fuels. Ligno- 
cellulosic substrates derived from standing forests, dedicated energy 
plantations, and agricultural wastes are of interest because of the 
significant energy potential of the resource base. Furthermore, the 
product emphasis is on liquid fuels because of the premium price of 
such products relative to other energy options. For example, gaso- 
line at about $1.00 per gallon is worth about $8.00 per million Btu's 
while fuels such as natural gas typically cost only about $3.00 to 
$4.00 per million Btu and solid fuels such as coal are worth only 
about $2.00 per million Btu. Liquid fuels have also been the fuels in 
short supply during each of. the manifestations of the “energy 
crisis” experienced in somewhat over the last decade. 3 refs. 
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50330 (SERI/CP—231-2726, pp 91-140) Chemomechani- 
cal of biomass, Grohmann, 


pretreatment - Torget, R.; 
Rivard, C.; Baker, J.; Tucker, M.; Oh, K. M. 
(Solar Energy Research Institute, Golden, CO). 1985. 
NTIS, PC A18/MF AOl1. File Number DE86005243. 
(CONF-8506245—). 

From Biochemical conversion program semi-annual review 
—— ©O, USA (10 Jun 1985). 
decrease in operating temperature and pressure 
would decrease the stress on operating equipment and sizably 
reduce the costs, a project aiming at investigation of temperature 
effects (in the range 95 to 160°C) on dilute acid pretreatment of 
wheat straw and aspen wood was initiated. The energy costs would 
also be reduced, and toxin formation would be decreased, with at- 
tendant reductions in clean up costs. Very dilute (0.5%) sulfuric 
acid has been chosen as a catalyst. A complementary effort on 
comminution of biomass to coarse and intermediate particles as well 
as fine wood flour was launched as well. 133 refs., 23 figs., 5 tabs. 


50331 (SERI/CP—231-2726, pp 141-158) Simultaneous 
saccharification fermentation process. Bevernitz, C. (Univ. of 
Arkansas, Fayetteville). 1985. NTIS, PC A18/MF A0O1. File 
Number DE86005243. (CONF-8506245—). 

_ From Biochemical conversion program semi-annual review 


oa 4 CO, USA (10 Jun 1985). 
Soaenis to answer questions relat- 


FE Bim cries ge ste tn op nse ga 
lulosic material suited to enzyme production or cellulose hydrolysis 
(saccharification). The work will consist of vendor testing of large 
scale equipment not suited to laboratory research. Large scale 
equipment will allow the nearest possible approximation to com- 
mercial plant conditions. The research proposed consists of six 
tasks, which have been divided into two sections for the first phase 
(Phase 1) of investigation as requested by the Department of 
Energy. Phase 1A involves the first four tasks of the vendor re- 
search program. The vendor testing and sample analysis proposed 
in this research are outlined below. 17 refs., 7 figs. 


50332 (SERI/CP—231-2726, 181-200) Cellulase pro- 
duction and cellulose hydrolysis. ch, H.W.; Sciamanna, 
A.F.; Wilke, C.R. (Lawrence Berkeley Lab., CA). 1985. 
NTIS, PC A1l8/MF A0Oi. File Number 1DE86005243. 
(CONF-8506245—). 
From Biochemical conversion program semi-annual review 
a, Golden, CO, USA ed Jun 1985). 
paper reviews the production of cellulase enzymes from 
two economically attractive raw material sources; eeninesnens 
aspen and lactose from whey permeate. Several reactor 
tions have been examined, including batch continuous and fed-batch 
modes. Results of hydrolysis experiments using cellulase acting on 
steam-exploded substrates are reported. Optimal enzyme to sub- 
strate ratios have been found. In order to examine the kinetics of 
enzymatic hydrolysis, the component enzymes of the cellulase com- 
plex produced by T. reesei (Rut-C30) have been purified and the 
kinetics of the individual components have been determined. This 
includes the effects of adsorption equilibria, thermal denaturation 
and the ratios of the individual enzyme components. Xylose is the 
primary component of hemicellulose, and conversion of xylose to 
Sees Maiilin aidipiliins 4 maame of eubeainig Otindd ehtec! 
yields. Results obtained with Cl. thermohydrosulphuricum show 
that substrate and product inhibition need to be overcome before an 
economically attractive process can be developed. An economic 
evaluation of the conversion of cellulose to glucose has been per- 
formed, to determine the cost sensitive areas requiring additional 
research. 28 refs., 17 figs., 3 tabs. 


research at SERI: an 


(SERI/CP—231-2726, pp 201-242) ne o- 
overview. Himmel, M 


eghi, A.; Grohmann, x 
gy Research Institute, Golden, CO). 1985. 
NTIS, PC A1l8/MF AOl. File Number DE86005243. 
(CONF-8506245—). 
From Biochemical conversion 

"> aa CO, USA (10 Jun 1985). 

lew hydrolytic microorganisms were screened for perform- 
ance in guanidine polymer degradation, enzyme secretion and 
Ginsnal and cianiech Giouth tehemans. Teotenpertat ane tanto 


rial species were discovered, a xylan-degrading, thermophilic, an- 
aerobic and acidophilic bacterium chosen for enzyme production 
rates (proposed name is Thermobacteroides saccharolyticum, and 
cellulose-degrading thermophilic aerobic bacteria. The enzyme 
screening portion of the project has led to the isolation and charac- 
terization of the xylanase and cellulase enzyme complex compo- 
nents from the two thermophiles. Immediate efforts addressed are 
aimed at the purification and characterization of the 8-glucosidase 
component from the aerobic thermophile to ascertain whether this 
enzyme could supplement the fungal cellulase complex in extended 
or rigorous applications. The final two sections discuss the isolation 
and characterization of a glucoamylase enzyme from S. diastaticus, 
in which a new purification pathway yielded an enzyme of the 
highest specific activity reported to date, and the isolation and on- 
going characterization of an exoglucanase enzyme from the yeast 
Torulopsis wickerhamii. 69 refs., 10 figs., 5 tabs. 


50334 (SERI/CP—231-2726, pp 273-284) Direct micro- 
biological fermentation of lignocellulosic bi biomass. Cooney, 
C.L. (Massachusetts Institute of Technology, Cambridge). 
1985. NTIS, PC Ai8/MF A0O1. File Number DE86005243. 
(CONF-8506245—). 

From Biochemical conversion program semi-annual review 
a CO, USA (10 Jun 1985). 

e have pursued the development of the direct microbial 
conversion of biomass to ethanol focusing on a mixed culture of 
thermophilic, anaerobic bacteria able to produce highly active, cel- 
lulytic enzymes which mediate degradation of cellulose and hemi- 
cellulose. The limitations of this approach have been shown to be 
the availability of cellulase for cellulose degradation, the tolerance 
of both C. thermocellum and C. thermosaccharolyticum to ethanol, 
the stability of ethanol tolerant strains, the selectivity for the con- 
version of biomass to ethanol, and achieving high volumetric rates 
for ethanol production. We focus on these rate limiting steps with 
particular attention to characterization of the cellulase in order to 
understand its adsorption and hydrolysis and cellulose degrading 
properties. 7 figs., 2 tabs. 


50335 Pag origi pp 285-294) Genetic 
proaches in Zymomonas mobilis. Buchholz, S.E.; Cameos, 
C.; Dooley, N.M.; Eveleigh, D.E.; Lejeune, A; Shalita, 
Z.P.; Yablonsky, MD. (Rutgers Univ., New Brunswick, 
NJ; Universite Catholique de Louvain, Belgium). 1985. 
NTIS, PC Ai8/MF A0Ol. File Number DE86005243. 
(CONF-8506245—). 

From Biochemical conversion p semi-annual review 
ne Sa CO, USA (10 Jun 1985). 

development of genetic jologies for the cloning 

of bacterial cellulase genes and for general application with Zymo- 
monas mobilis has been considered using several approaches. The 
successful cloning of P. fluorescens var. Cellulose endoglucanase in 
E. coli has been achieved using the broad host range mobilizable 
plasmid pSUP104. Gene banks of bispora have been 
prepared using plasmid pBR325 and are currently being screened. 
Cellulase positive strains have been detected. A study of the chro- 
mosome mobilizing plasmid pULB113 showed relatively low trans- 
fer rates between E. coli and Z. mobilis, which combined with the 
generally low rate of R-prime formation, did not permit pULB113 
to be used to detect gene transfer via R-prime formation with any 
certainty. However, formation of R-primes in E. coli and subse- 
quent plasmid transfer to Z. mobilis was demonstrated, and is a 
useful approach for gaining gene transfer to the ethanologen. To fa- 
cilitate gene transfer and expression two methods have proved posi- 
tive. In one, antibiotic sensitive mutants of Z. mobilis can be used 
to select transfer of broad-host range plasmids based on the expres- 
sion of ampicillin or kanamycin. In the other method, a plasmid has 
been constructed which will permit selection of Z. mobilis promot- 
ers. 1 fig., 3 tabs. 


50336 (SERI/CP—231-2726, ad ination she ote Improvement 
of yeast _—_ fermentation and genetic engi- 
neering. Ho, N.W.Y. (Purdue Univ., West Lafayette, IN). 
1985. NTIS, PC A18/MF AOl. File Number DE86005243. 
(CONF-8506245—). 

From Biochemical conversion program semi-annual review 
meeting; Golden, CO, USA (10 Jun 1985). 
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In order to optimize yeasts for xylose fermentation and utili- 
zation, a broad study has been carried out on approaches potential- 
ly useful for the improvement of xylose fermentation via genetic 
engineering. Xylose isomerase gene from a suitable organism was 
cloned to make S. cerevisiae capable of fermenting xylose to etha- 
nol. Overproduction of xylose isomerase was stimulated in suitable 
microorganisms by recombinant-DNA techniques to improve the 
two-stage isomerization-fermentation process for the conversion of 
xylose to ethanol. The overall effect on xylose levels or xylulose 
fermentation resulting from cloning the xylulokinase gene with high 
copy number plasmids was studied. Cloning systems were devel- 
oped for yeasts potentially useful for efficient biomass conversion 
such as Candida and Pachysolen species. 10 refs., 9 figs., 1 tab. 


50337 (SERI/STR—211-2967) Photochemical vapor 


B.N.; Rocheleau, R.E.; Hegedus, S.S. (Delaware Univ., 
Newark (USA). Inst. of Energy Conversion). Jun 1986. 
Contract AC02-83CH10093. 36p. NTIS, PC A03/MF AO!1; 
GPO Dep. File Number DE86010729. 

Intrinsic, p-type, and n-type hydrogenated amorphous silicon 
thin-films have been deposited by mercury-sensitized photochemical 
vapor deposition (photo-CVD) from disilane. The photochemical 
reactor design includes two chambers separated by a movable uv- 
transparent Teflon curtain to eliminate deposition on the reactor 
window. Glass/TCO/p-i-n/metal photovoltaic devices were fabri- 
cated by photo-CVD. The efficiency at 87.5 MW/cm?(ELH) was 
5.1%. 


50338 (SERI/STR—231-2729) Corn residue as an etha- 
nol feedstock: regional supply analysis. Final subcontract 
report. Offutt, S.E. (Illinois Univ., Urbana (USA)). Jun 
1986. Contract AC02-83CH10093. 60p. (STR—2729). NTIS, 
PC A04/MF AOI; 1; GPO Dep. File Number DE86010718 

The report presents a method to estimate the supply of corn 
residue as a feedstock for ethanol production via an acid hydrolysis 
process. The method was applied to a case study in central Illinois 
to estimate the feasibility of commercial ethanol production from 
corn residues. Central Illinois was selected for the analysis because 
its predominance of corn and soybean production and its high 
yields make it a particularly attractive feedstock supply region. A 
linear programming model of a representative case grain farm was 
constructed to evaluate the profitability potential of collecting the 
residue. The report provides an idea of the costs and logistical con- 
sideration of feedstock supply in central Illinois. While these results 
will be valid only for the case study site, the method can be applied 
to other areas with different production practices and can be used 
to estimate corn residue supply under other circumstances. 22 refs., 
16 tabs. 


50339 (SLU-IEM—10) Forest research sites and research 

at Jaedraaas. Lindroth, A. (Swedish Univ. of Ag- 
icultural Sciences, U; Dept. of bog Jay Environ- 
mental Research). 1982 . (In Swedish). S (US Sales 
Only), PC A04/MF AOI. ile Number DE86752973. 

The main purpose with the ecological station at Jaedraaas is 
to provide exprimental plots and laboratory facilities for education 
and research. The station is a department within the Swedish Uni- 
versity of Agricultural Sciences. The research area constitutes of a 
series of different aged pine stands on sandy soil. The bedrock, con- 
sisting of leptite, gneiss-granites and sedimentary gneiss, is com- 
pletely covered by glacifluvial sediments. The dominant soil parti- 
cle sizes at 15 cm depth are fine and medium sand (0.125-0.5 mm). 
More than 95% of the roots are situated within 0-30 cm depth and 
the water available for plants within this zone amounts to 50-55 
mm. The ground water table is at about 10 m depth on a large part 
of the heath. The soil profile is an ordinary iron podsol. The plant 
community is dominated by Cladonio-Pinetum (boreale) followed 
by Vaccinio-Pinetum (boreale) and Eu-Piceetum. The forest type is 
lichen to lichen-dwarf-shurb type for the largest part of the area. 
Two mires, Stormuren and Lillmuren, situated in the north-eastern 
part of the research area are both with 1-2m deep top layers of 
Sphagnum peat. In the Jaedraaas region, the avarage annual air 
temperature is 3.8 degrees C and the annual precipitation is 607 mm 
(non -corrected). The growing season is about 172 days. The tem- 
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perature sum (limit 5 degrees C) amounts to about 1130 days-de- 
grees. At the field laboratory there is a cuvette system for in situ 
measurements of photosynthesis, respiration and transpiration of 
pine. The system consists of 16 sampling units (cuvettes) each of 
wich can be mounted on any part of the tree. In the middle of the 
research area there is also a 51 m mast for micrometerological 
measurements. Most of the instruments are connected to a comput- 
erized data collecting system. The computer system includes pro- 
grams for gathering, retrieval, analysis and presentation of the data. 
Includes a lengthy list of refs about the Jaedraaas research site. 


50340 (SLU-IEM—21) Growth and yield of willow stands 
in relation to climate and nutrition. Nilsson, L.O.L. (Swedish 
Univ. of Agricultural Sciences, U t. of Ecol 
and Environmental Research). 1985. 36p. S (US Sales 
Only), PC A03/MF AO1. File Number DE86752974. 

Stem and leaf dry weights as well as leaf areas of various 
willow (Salix L.) clones were accurately described by allometric 
equations for shoots ranging in size from newly developed sprouts 
to small trees. Seasonal stand growth in stems and foliage varied 
between clones of different geographical origins. The LAI of first- 
year shoots increased during the growing season when plant spac- 
ing increased from 4 to 9 plants m~*, reaching maximal values of 
4.2 and 6.4 m? m™~?, respectively. Second-year shoots showed more 
rapid growth in foliage and stems early in the season and consider- 
ably higher annual production than first-year shoots treated similar- 
ly; 13.3 t d.w ha~! stems and 8.2 t d.w ha™! leaves, as compared to 
9.6 and 4.2 respectively. Seasonal growth in willow stands was sim- 
ulated by growth model based on photosynthesis with solar radi- 
ation ambient air temperature as the driving variables. Other proc- 
esses included were light attenuation, respiration, and the relative 
allocation between above- and below-grownd parts, and between 
stems and leaves. S. viminalis L. model was applied to first- and 
second-year shoot growth. Nitrogen uptake during the growing 
season in a field plantation increased markedly shortly after treat- 
ment with liquid fertilizer. When subjected to frequent fertilizer 
treatments, the stand nitrogen uptake rates exceeded the amounts of 
N supplied in the fertilizers. Annual above-ground nitrogen uptake 
was higher for second-year shoots (191 kg ha™~*) than for first-year 
shoots (140 kg ha~*). The annual biomass production per unit of N 
taken by the above-ground components in similary cultivated 
clones was higher in second-year shoots that in first-year shoots. 
Nitrogen allocation patterns varied with shoot age. With 64 rets. 


50341 (TVA/ONRED/LER—85/35) Highlights of a 
woody biomass analysis for 13 Southeastern States. (Tennes- 
see Valley Authority, Knoxville (USA). Div. of Land and 
Economic Resources). May 1985. Contract AlIOI- 
83CE30792. 32p. NTIS, PC A03/MF A0li; 1; GPO Dep. 
File Number DE86015171. 

The major findings of a 1984 assessment of a woody biomass 
in the 13-State Southeastern region are presented. A regionwide 
buildup of woody biomass is indicated, consisting primarily of hard- 
wood biomass. Potential annual malaise for the region is esti- 
mated to be 246 million tons or 1.2 tons per acre. 16 figs., 2 tabs. 


50342 Phosphorus uptake by leaf detritus: 
effect of microbial biomass and - Mulholland, P.J.; 
Elwood, J.W.; Newbold, J.D.; Webster, IR; Ferren, L.A.; 
Perkins, RE. Verhandlungen - Internationale Vereinigung 

+ Theoretische und Angewandte Limnologie; 22: 1899- 


fue 
1905(Dec 1984). Contract AC05-840R21400. 


The dominant energy source in small woodland streams is 
the allochthonous input of leaves. Utilization of this energy source 
by stream biota establishes the patterns of secondary productivity 
and nutrient uptake in these ecosystems. Although leaf inputs sup- 
port much of the production of macroinvertebrates and higher con- 
sumers in streams, microbes are the critical link between these or- 
ganisms and.the leaf resource, much of which is undigestible by 
higher organisms. A number of studies have indicated that stream 
macroinvertebrates preferentially select leaves with greater levels 
of microbial activity. Rates of microbial activity associated with de- 
composing leaves were shown to be dependent on the supply of P 
in one woodland stream. In other streams, leaf decomposition has 
been shown to be nutrient limited as well. Thus, as in many other 
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ecosystems, maintenance of high levels of production in streams is 
dependent on retention and efficient recycling of nutrients. Uptake 
of P by microbes colonizing leaves is an important mechanism for 
nutrient retention in small woodland streams. In these systems, nu- 
merous debris collections efficiently retard downstream movement 
of particulate materials, especially decomposing leaves. Uptake of 
dissolved, easily transportable forms of P by microbes attached to 
decomposing leaves increases P retention in streams. The more 
rapid the rate of P uptake onto decomposing leaves for a given P 
supply, the shorter the P uptake length and the more times an atom 
of P is utilized within a given stream reach. In this study the au- 
thors examined the temporal patterns of P uptake during the early 
stages of leaf decomposition in streams. Patterns of P uptake were 
compared to patterns of other measurements of microbial activity 
to identify the effect of microbial succession or conditioning of 
leaves on P uptake. 22 references, 1 figure, 2 tables. 


50343 Effects of anaerobic growth conditions on biomass 
accumulation, root a and efficiencies of nutrient 
uptake and eS seedlings of some southern coastal 
plain. Topa, M.A. Durham, NC; Duke University (1984). 
232p. (DOE/OR/00033—T21 1). School of Forestry and 
Environmental Studies, Duke Univ., Durham, NC 27706. 
File Number T186014199. Contract AC05-760R00033. 

Seedlings of pond, and loblolly pines were grown in a non- 
circulating, continuously-flowing solution culture under anaerobic 
(0.75 mg/1 Oz) conditions to determine the effects of anaerobiosis 
on overall growth, root morphology and efficiencies of nutrient 
uptake and utilization. Although shoot growth of the 11-week old 
loblolly and pond was not affected by anaerobic treatment, it did 
significantly reduce root biomass. Sand pine suffered the largest 
biomass reduction. Flooding tolerance was positively correlated 
with morphological changes which enhanced root internal aeration. 
Oxygen transport from shoot to the root was demonstrated via rhi- 
zosphere oxidation experiments using indigo-carmine dye solutions 
and polarography. Stem and root collar lenticels were found to be 
the major sites of atmospheric O2 entry for submerged roots. Lon- 
gitudinal and radial pathways for gas diffusion via intercellular 
spaces in the pericycle and ray parenchyma, respectively, were elu- 
cidated histologically. Lenticel and aerenchyma development, and 
rhizosphere oxidation in roots of anaerobically-grown sand pine 
seedlings were minimal. Elemental analyses showed that anaerobic 
conditions interfered with nutrient absorption and utilization. Short- 
term **P uptake experiments with intact seedlings indicated that net 
absorption decreased because of the reduction in root biomass. 
Phosphorus absorption rates were negatively correlated with inter- 
nal tissue phosphorus concentrations, and root and shoot biomass. 
315 refs., 25 figs., 14 tabs. 


50344 Electrically conductive polymer layers on semicon- 
ductor electrodes. Frank, A.J. (Solar Energy Research Inst., 
Golden, CO). pp 467-506 of Energy resources through pho- 
tochemistry and catalysis. Gratzel, M. Orlando, FL; Aca- 
demic Press, Inc. (1983). 

A promising approach to alleviate the photodegradation 
problem at the semiconductor-electrolyte interface has emerged. 
The key component of this strategy is an electrically conductive 
polymer film that works synergistically with the redox electrolyte 
and/or a catalyst to stabilize the semiconductor surface from photo- 
degradation and to promote desired reactions at the electrode sur- 
face. This chapter presents and examination of the viability of this 
approach and its application to the generation of electrical power 
and the photoelectrolysis of water. The emphasis in this article is 
on n-type semiconductors and electrically conductive films of poly- 
pyrrole, because this electrode-polymer combination has been the 
most thoroughly studied. The discussion covers how the physical 
properties and the chemical environment of the polymer together 
with the polymer-semiconductor interactions determine the elec- 
trode stability and the light quantum conversion efficiency. The 
possible application of electrically conductive polymers to control 
surface states is also discussed. Although the focus is on polypyr- 
role and n-type semiconductors, the potential for applying electri- 
cally conductive polymers of various kinds to both n-and p-type 
semiconductors becomes evident. 
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50345 Lipid crops for chemicals and fuels. Lipinsky, 
ES.; Kresovich, S. “S. (Battelle Columbus Labs., Columbus, 
OH). pp 2-31 of. Progress in biomass conversion. Volume 5. 
Tillman, D.A.; Jahn, E.C. Orlando, FL; Academic Press, 
Inc. (1983). 

Most of the research, development, and commercialization of 
energy crops and fuels from biomass has made use of plants that 
store carbon as carbohydrates, e.g., sugar crops, cereals, and ligno- 
cellulosic crops. Carbohydrates present only a small reduction in 
the oxidation state of carbon. Plants have evolved to synthesize 
highly reduced carbon compounds called lipids. These compounds 
are used to provide seeds with the maximum amount of energy per 
unit volume and weight, for example. They are widely used in 
foods and animal feeds. It is the purpose of this paper to provide 
information on lipid crops as resources to make chemical feedstocks 
and fuels. 


50346 A predictive model for stratified downdraft gasifi- 
cation of biomass. Reed, T.B.; Markson, M. (Solar Energy 
Research Inst., Golden, CO). pp 218-255 of Progress in bio- 
mass conversion. Volume 4. Tillman, D.A.; Jahn, E.C. Or- 
lando, FL; Academic Press, Inc. (1983). 

Biomass gasifiers are divided into the categories of fixed (or 
moving) bed, fluidized bed and suspended particle gasifiers. Updraft 
gasifiers produce up to 20% tar with the gas and this restricts their 
use to applications where this tar can be burned immediately or 
used chemically. Fluidized and suspended bed operation is only 
successful at large scale and is still largely experimental. Downdraft 
gasifiers produce typically 0.1% tar and have been widely used in 
small sizes to produce gas for vehicles or power generation. Over 
850,000 of these simple devices were used during World War II for 
power applications. However it has not been previously possible to 
build downdraft gasifiers to a larger scale, because the early designs 
injected air at the periphery of the bed through nozzles, and air 
cannot easily penetrate large diameter beds. 


1406 Photovoltaic Power Systems 


REFER ALSO TO CITATION(S) 50261, 50311, 50315 


50347 (SAND—86-0184) Comparison of designs for pho- 
tovoltaic power conditioners. Calloway, T.M.; Leeman, J.E.; 
Key, T.S. (Sandia National Labs., Albuquerque, NM 
(USA). Photovoltaic Systems Development Div.). Jul 1986. 
Contract AC04-76DP00789. 36p. NTIS, PC A03/MF AOI; 
1; GPO Dep. File Number DE86014951. 

The cost-effectiveness of eight new power conditioners is 
compared. Designers’ projections of inverter characteristics and 
high volume costs are used to estimate the relative merit of each 
inverter design. Each design is suitable for power levels in the 
range from 20 to 200 kW and for individual or collective operation. 
The methodology used here was developed to evaluate some of the 
best designs for which data are currently available. It can be ap- 
plied to new concepts as they arise. 


50348 (SERI/SP—273-2428) Typical photovoltaic sys- 
tems applications. (Solar Energy Research Inst., Golden, 
CO (USA)). Jul 1986. Contract AC02-83CH10093. 33p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE86010715. 

This publication provides a sampling of the photovoltaic ap- 
plications developed under the auspices of the DOE, as well as a 
few of those supported by private companies and individuals. The 
applications span and a broad range of situations, locations, and 
purposes, demonstrating the flexibility of photovoltaics as an 
energy source. 


50349 Using oe a systems performance model, to 
determine mounting configurations for flat-plate 
photovoltaic toadelen. Menicucci, D.F. (Solar ep seaes is 
Sandia National Labs., Albuquerque, NM). IRAE 
(American Society of Heating, Refrigerating and inCond. 
tioning Engineers) Transactions; 91: No. 2B, 232-241(1985). 
(CONF-850606—). 
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From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun n 1985) 

The performance of a photovoltaic (PV) system is affected 
by the particular mounting configuration selected. But the optimal 
configuration for various potential designs is unknown because too 
few PV systems have been fielded. Sandia National Laboratories 
(SNL) is currently conducting a controlled field experiment in 
which four of the most commonly used module-mounting configu- 
rations are being compared. The data from the experiment are used 
to verify the accuracy of PVFORM, a new PV performance 
model. The model is then used to simulate the performance of PV 
modules mounted in different configurations in eight sites through- 
out the US. This paper describes the module-mounting configura- 
tions, the experimental methods used, the specialized statistical 
techniques used in the analysis, and the final results of the effort. 
The module-mounting configurations are rank ordered at each site 
according to their energy production performance, and each is 
briefly discussed in terms of its advantages or disadvantages in vari- 
ous applications. 


1407 Solar Thermal Power Systems 
REFER ALSO TO CITATION(S) 50311 


50350 (BFR-R—142-1985) Dynamic properties of solar 
energy systems. The influence of the collitor field size on 

energy production. Sandgren, J. (Statens Raad foer Bygg- 
came: Stockholm oe 1985. 61p. (In Swed- 
ish). NTIS (US Sales Only), PC A04, A0l. File 
Number DE86752968. 

This report describes the dynamic losses associated with a 
solar energy system resulting from the daily heating of the system 
to operating temperature. A computer program has been written to 
simulate the performance of a solar collector system, with allow- 
ance for its spatial distribution. As the simulations were carried out 
using very short time steps, of less than one minute, it has been nec- 
essary to produce a systematic model of weather input data in 
order to be able to model the performance of an entire year. Data 
from a year’s measurements from the Knivsta installation has been 
in order to synthesize nine typical days in order to represent an 
entire year in terms of irradiant energy, hours of sunshine and 
cloud frequency. This was followed by simulation of three typical 
solar collector arrays for three sizes of collector fields: 100, 1000 
and 10000 m? The results of the simulations indicate that the small- 
est field loses 5-8% of the theoretical energy output to a mass-less 
collector array, while the larger systems lose 2-4%. The difference 
between 1000 m? and the 10000 m? arrays is small, but always to 
the advantage of the 1000 m? array. 


0 Se Se Ole alee 
at Malta solar energy research center (AMRC) and Hal 


hungszentrum Graz 
Apr 1983. Llp. ). 
PC A02/MF AOI. File Number DE86752756. 

Malta solar research centre (AMR ith the 
snigiuaten Gamaes tema A Cols le et eee 
Agency) and ENEMALTA. From the 15th of January 1982 to the 
31st of March 1983 the AMRC and Hal Ferh solar power plants 


vealed the weak points of the system. Experiences gave rise to the 
development of subsystem improvements. Improvement primarily 
consists in a prototype solution pump for 

ee een ee ee 
tests at the Department of Environmental Research, Graz. 
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50352 (PNL-SA—13771) Analysis of solar thermal con- 
cepts for electricity generation. Williams, T.A.; Brown, 
D.R.; Dirks, J.A.; Drost, M.K. (Pacific Northwest Lab., 
Richland, WA (USA)). Apr 1986. Contract AC06- 
76RL01830. 25p. (CONF-860810—27). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86015053. 

From In energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Aug 1986). 

This paper presents performance and cost projections for 
three of the primary solar thermal alternatives which have been 
studied in the US Department of Energy Solar Thermal Program. 
A central receiver concept using a north-facing molten nitrate salt 
cavity receiver, a glass-metal parabolic dish concept with a dish 

| parabolic trough concept 
The cost and perform- 
ance projections are for the late 1990's time frame and are based on 
the capabilities of the technologies. which could be expected with 
further development. Both the central receiver and dish concepts 
analyzed in this study appear to be attractive long-term power op- 
tions for electric power applications. The central receiver concept 
achieved the lowest levelized energy cost, at a value of 50 mills/ 
kWh for a 100 MWe plant at high capacity factors. The parabolic 
duh gem Inet send odin 28.16 SEALS cep eomeamh-eh 2 
100 MWe plant size, but at a no-storage capacity factor. The leve- 
lized energy cost of the parabolic trough concept was much higher 
than either of the other two concepts at a projected 210 mill/kWh; 
as configured, it is not competitive with either the central receiver 
or parabolic dish systems. 


(SAND—83-8034) Feasibility study of front sur- 
favo cuitual:-Guasiiae sadiuiieimaaemeeimemnents.niten bbe 
red thermography. Abrahams, D.M. (Sandia National Labs., 
Livermore, CA (USA). Standards and Calibration and Pho- 
whe Div.). ae as ae AC04-76DR00789. 28p. 

PC AO3, AOl; 1; GPO Dep. File Number 
DE86015418. 

This report summarizes a study in which a long-focal-length 
telescope and an infrared detector were adapted to obtain relative 
temperature data for the surface of the central receiver at the 10- 
MWe Solar Thermal Pilot Plant located near Barstow, California. 
On the basis of this study, it is recommended that some modifica- 
tions be made to existing equipment, and some new equipment be 
purchased. 


Testing of the US Solar Pilot Plant Receiver. Frie- 
feld,, J.M.; Coleman, G.C. (Rockwell Iniernational 
Canoga Park, CA). Journal of Solar Energy Engineering; 1 
No. 2, , 146-149May 1986). 

A Ste ey CO sy moe 


power levels above the maximum expected Pilot Plant conditions. 
The test program successfully achieved the overall objective of 
confirming the design of the Pilot Plant solar receiver. 


1408 Ocean Energy Systems 


energy heat 
and deep ocean water in Hawaii. Ber 
— of Hawaii at Monoa, Honolulu, 
mental Microbiology; 51: No. 6, 1186-119 
Countermeasures 


the island of Hawaii. Manual brushing of the loops after free foul- 
ing periods removed most of the biofouling material. However, 
over a 2-year period a tenacious film formed. Daily free passage of 
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rubber balls through the tubing only removed the loose sur- 
face biofouling layer and was inadequate as a countermeasure in 
both titanium and aluminum alloys tubes. Chlorination at 0.05, 0.07, 
and 0.10 mg liter~* for a h day~' lowered biofouling rates. Only at 
0.10 mg liter~* was chlorine adequate over a 1-year period to keep 
film formation and heat transfer resistance from rising above the 
maximum tolerated values. Lower chorination regimens led to the 
buildup of uneven or patchy films which produced increased flow 
turbulence. The result was lower heat transfer resistance values 
which did not correlate with the amount of biofouling. Surfaces 
which were let foul and then treated with intermittent or continu- 
ous chlorination at 0.10 mg of chlorine or less per liter were only 
partially or unevenly cleaned, although heat transfer measurements 
did not indicate that fact. It took continuous chlorination at 0.25 
mg liter~' to bring the heat transfer resistance to zero and eliminate 
the fouling layer. Biofouling in deep cold seawater was much 
slower than in the warm surface waters. Tubing in one stainless- 
steel loop had a barely detecting layer after 1 year in flow. With 
aluminum alloys sufficient corrosion and biofouling material accu- 
mulated to require that some fouling countermeasure be used in 
long-term operation of an ocean thermal energy conversion plant. 


A seawater system study for a 10 MWe shore- 

based OTEC plant in the Hawaliay Islands. Stevens, F.C. 
Genens, L.E. (Argonne National Lab., Argonne, IL). pp 
421-422 of Current practices and new technology in ocean 
engineering. McGuinness, T.; Shih, HLH. New York, NY; 
a Society of Mechanical Engineers (1986). (CONF- 

From Energy-sources technology conference and exhibition; 
New Orleans, LA, USA (23 Feb 1986). 

OTEC seawater-resource systems studies are being made at 
ANL in support of the 5-15 MWe near-shore plant currently refer- 
enced in the DOE Multiyear Program Plan. The purpose of these 
ongoing studies is to provide an understanding of the cost structure 
of seawater systems using the most cost effective materials and 
design approaches available. Additionally, the study outlines major 
seawater systems problems and provides a basis for concentrating 
future R&D effort. 


50357 An update of an OTEC 10 MWe shore-based plant 
conceptual design. Stevens, H.C.; Genens, L.E.; Panchal, 
C.B. (Argonne National Lab., Ary onne, IL). pp 423-424 of 
Current practices and new technolo; ogy in ocean engineering. 
McGuinness, T.; Shih, H.H. New York, NY; American So- 
ciety of Mechanical Engineers (1986). (CONF-860201—). 
From Energy-sources technology conference and exhibition; 
New — LA, USA (23 Feb 19 
A second iteration and up le of a 10 MWe shore-based, 
closed-cycle OTEC plant design at Keahole Point, Hawaii, has 
been made ing improvements in some of the recent advances 
in technology and results of detailed studies. The primary thrust of 
the upgrade is to incorporate features which will improve the 
system efficiency and lower the capital cost. With the application 
of added detailed study, more conservatism in the design and its at- 
tendant cost estimates has been possible. A major innovative 
change in the design incorporates staging of the heat exchanger 
working fluid system which allows more efficient utilization of the 
cold and warm water resources. This feature, supplemented with 
detailed optimization codes, has produced a 10 MWe plant design 
with a substantially reduced seawater system capacity and a more 
compact plant with fewer seawater pumps, all consistent with a 
lower estimated capital cost. 
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REFER ALSO TO CITATION(S) 51039, 51040, 51041, 51042, 51043 


50358 eae Active solar-energy- 
system design, installation, and maintenance manual. Final 
report, April 1984-March 1986. Diamond, S.C.; Avery, J.G.; 
Wood, C. (Los Alamos National Lab., NM (USA)). Apr 
1986. 239p. NTIS, PC Al1l/MF AO1. 

This manual provides project managers, engineers, and oper- 
ations and maintenance personnel with information on designing, 
installing, and maintaining active solar energy systems for a variety 


_ tation and in-situ measures. 


ERA-11/22 / 6858 


of applications at Air Force facilities. These systems include domes- 
tic hot water, industrial process heat, space heating, space cooling, 
and swimming-pool heating systems. 


50359 (CONF-850817—, pp 338-345) Sunspace: compu- 
tia, E. (Universite Catholi- 

que de Louvain, Louvain is-Neuve’ Bel ue). 12 Aug 1985. 
NTIS, PC A17/MF AO0O1. File Number 86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

Today, it is not necessary to further demonstrate the interest 
of knowing with good accuracy the temperature evolution in a 
non-heated greenhouse. Since over and underheating are predicted, 
we can evaluate for every greenhouse its utilization period for the 
inhabitants and for the plants, and its impact on the heating demand 
of a house. The program SOLPA 1 evaluates separately the con- 
vection and the interior radiation contribution, taking a non uni- 
form distribution of solar radiation and successive reflexions into 
account. It also allows us to visualize the evolution of heat storage 
in the opaque walls during the day, and of heat emission during the 
night. The results obtained by the simulation are compared with the 
measures made in a particularly interesting sunspace and in an ex- 
perimental cell. 


50360 (CONF-850817—, pp 346-353) Passive system 

simulation program TRY its applications. Hayashi, T.; 

Urano, Y.; Watanabe, T.; ae at Univ., Fukuoka- 

shi, Japan). 12 i 198s NTIS, PC A17/MF AOl1. File 
Number DE86005274 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

The PSSP, a computer simulation program to predict room 
temperatures and heat load of buildings, has capacity of in-depth in- 
vestigation into thermal performance of solar houses. At first, the 
theories of multi-layer wall heat conduction and multi-room heat 
transfer are presented as a set of successive state transition equa- 
tions. Secondly, the calculation procedures of radiative heat ex- 
change and natural ventilation are described in detail. At the end, 
simulation results executed by the PSSP for a hybrid solar house 
are presented. Various kinds of passive and active devices are esti- 
mated on their heating and cooling performance, such as direct 
solar heat gain, earth-contract floor, natural ventilation, floor cool- 
ing and heating, etc 


50361 (DOE/CS/30330—1-Final) Passive commercial 


phia, Departmen 
report. (Burnette (Charles) and Associates, Philadelphia, PA 
(USA)). 1 Dec 1984. Contract FC02-80CS30330. 26p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86015443. 

The passive solar retrofit of an auto shop is reported. Retro- 
fit features include insulation, weatherstripping, dampers, solar 
window panels, light shelves for daylighting, and gas fired infrared 
heating units. (BCS) 


50362 (NP—6770191) Effect of hay aeration with drying 
oe a on the qualitative properties of 
the hay. Elsaesser, M. (Hohenheim Univ., Stuttgart (Germa- 
ny, F.R.). Fakultaet 3 - Agrarwissenschaften 1). 1984. 180p. 
German). NTIS (US Sales Only), PC A09/MF AOI. 
File Number DE86770191. 

In two years of the experiment (1981 and 1982) a total of 13 
grass forage stocks with Lolium perenne L. and 9 with Dactylis 
glomerata L. as the main ingredient were dried on a hay aeration 
plant with air heated by solar collectors. The influence of solar ir- 
radiation of inconstant intensity under central European climatic 
conditions and accordingly inconstant capacity for water uptake of 
the drying air with, in part, prolonged drying time on the quality of 
the forage to be dried was investigated. Furthermore it was exam- 
ined in how far the effectiveness of solar-operated sheltered drying 
is influenced by plant species, development stage of the plants on 
cutting and vegetation period. 
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50363 (SAND—85-2021C) Sandia solar dryer: prelimi- 

nary performance evaluation. Glass, J.S.; Holm-Hansen, T.; 
Tills, J.; Pierce, J.D. (Technadyne Engineering Consultants, 
Inc., Albuquerque, NM (USA); Tills (Jack) and Associates, 
Inc., Albuquerque, NM (USA); Sandia National Labs., Al- 
buquerque, NM (USA)). 1986. Contract AC04-76DP00789. 
40p. (CONF-861014—1). NTIS, PC A03/MF A01; 1; GPO 
Dep. File Number DE86014292. 

From Water Pollution Control Federation conference; Los 
Angeles, CA, USA (5 Oct 1986). 

Preliminary performance evaluations were conducted with 
the prototype modular solar dryer for wastewater sludge at Sandia 
National Laboratories. Operational parameters which appeared to 
influence sludge drying efficiency included condensation system ca- 
pacity and air turbulence at the sludge surface. Sludge heating pro- 
files showed dependencies on sludge moisture content, sludge depth 
and seasonal variability in available solar energy. Heat-pasteuriza- 
tion of sludge in the module was demonstrated in two dynamic- 

processing experiments. Through balanced utilization of drying and 
heating functions, the facility has the potential for year-round 
sludge treatment application. 


50364 (SERI/STR—253-2620A) Packaged residential 
active-solar a system. Appendix A, Calmac 
ground-coupled heat pump Final subcontract report. 
(Calmac Mfg. Corp., Englewood, NJ (USA)). May 1986. 
Contract AC02-83CH10093. 126p. NTIS, PC A07/MF A011; 
1; GPO Dep. File Number DE86004462. 

This report documents Calmac’s final design and design de- 
velopment process for a ground-coupled heat pump that provided 
year-round heating and cooling with no back-up system. Calmac’s 
design uses the ground as a solar collector, large storage mass, and 
heat sink. Their system consists of a water-to-air reversible heat 
pump in which energy flows through a closed-loop, ground-cou- 
pled heat exchanger. Calmac engineers designed the pump to be 
more cost-effective when compared to other heat pumps. Their in- 
novations included: (1) surrounding the system’s tubing with con- 
crete, which minimizes shrinking of soil and improves heat transfer 
to the soil, and reduces trenching requirements; (2) developing a 
low-cost, high-efficiency refrigerant-to-liquid heat exchanger, 
which functions equally well as an evaporator and a condenser; and 
(3) using a two-speed compressor, which can meet peak needs as 
well as standard needs. The system was tested at two locations in 
Englewood, New Jersey from October 1983 through September 
1984, demonstrating yearly coefficients of performance (COPs) of 
2.75 (heating) and 2.67 (cooling) at site one and 2.62 (heating) and 
2.63 (cooling) at the second site. 


. subcontract 
(Honeywell, Inc., Roseville, MN (USA)). May 1986. 
Contract AC02- 32-83CH 10093. 181p. NTIS, PC A09/MF AO}; 
1; GPO Dep. File Number DE86004464. 

This report documents Honeywell's design and design devel- 
opment process for a prototype, low-cost, reliable, packaged, active 
residential solar space and domestic hot water heating system. Hon- 
eywell engineers designed the solar space conditioning system 
(SPS) to include the innovative features of: an all-polymer vertical- 
wall, cavity-mounted collector array; applicance nature solar com- 
ponents; and a microprocessor-based solar controller. These fea- 
tures contributed to the low cost of the system because they result- 
ed in a collector array that was easy and efficient to install and 
maintain. The system was installed and tested in two locations - one 
in Minneapolis, Minnesota and one in Bismarck, North Dakota. A 
third system was sent to the Solar Energy Research Institute for 
evaluation and testing. The SPS systems tested supplied 18 to 19 
million Btu's to the loads over the one-year test period thereby 
meeting the $275/MMBtu cost performance goal set for the system. 
The available solar energy delivered to the loads of the system was 
measured at 16 to 18%, and storage losses accounted for only 5 to 
8% of the collected solar energy. 
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report. itro 

on Silver Spring, MD (USA)). May 1986. Contract 
A 83CH10093. 172p. NTIS, PC A08/MF A0Ol1; 1; GPO 
Dep. File Number DE86010694. 

This report documents the testing of four solar space heating 
systems that had cost and performance c equalling or 
exceeding competing conventional systems. Design con- 
Cadte ter diate Wetiends eoprediniaaanan eer chet tien ond 
field tested by Vitro Corporation. The designers of the four proto- 
type systems were: Calmac Manufacturing Corporation, Contempo- 
rary Systems, Inc., Honeywell Inc., and Trident Energy Systems. 
Vitro Corporation reports the results of field test performance for 
Steed heating systems. Their review presents the 

ined sonticaiieteaidletus Uh amemeienenneitian aan es the 
Sest National Soler Date Metwesk GUNES apuae heeding spunea. 
Performance factors evaluated and reported on were: collection 
subsystem efficiency, collector array operational i » percent- 
age of incident solar delivered to loads, collector coefficients of 
performance, system coefficients of performance, percent collected 
solar to load, and solar energy to loads/ft? collector/day. The data 
indicate that these packaged space heating systems compare well 
with the most recent National Solar Data Network systems. 


50367 Results of active solar control system testing and 


eS ee ee ee 
R.B. (Thermal S and Engineering Branch, Solar 


ystems gineering 
Energy Research Inst., Golden, CO). ASHRAE (American 
Socio of Heating, Refrigerating and Air-Conditioning Engi- 
neers) Transactions; 91: No. 2B, 157-169(1985). (CONF- 
850606—). 


From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

The Solar Energy Research Institute has been involved in 
testing control systems, including thermistors, switches, RTDs, in- 
tegrated circuit sensors, and controllers, since 1981. The results 
show serious reliability problems with control systems. Sensors de- 
graded or failed from exposure to high temperature, and controllers 
did not meet specifications. The effect of sensor degradation on 
annual performance has been quantified for a particular system con- 
figuration in four different locations; as much as 50% of the collect- 
ed energy can be lost, and the auxiliary energy requirements can 
increase by 250%. Test results of three prototype control systems 
for solar space heating are also briefly discussed. 


1410 Solar Collectors And Concentrators 


REFER ALSO TO CITATION(S) 50351, 50352, 50365 


50368 (DOE/SF/11944—T1) New materials for polymer- 
ic heliostats and enclosures: a material and development 
study. Phase II. Scale up and cana level studies. Volume 
I. Technical proposal. McKoy, V. (California Inst. of Tech., 
Pasadena (USA). Arthur A. Noyes Lab. of Chemical Phys- 
ics). 7 Sep 1984. Contract ACO3-83SF1 1944. 27p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86014850. 

Detailed engineering and cost studies performed by DOE 
show that significant cost savings can be achieved by developing 
low-cost light-weight polymeric membrane reflectors which are 
protected from most environmental stresses by enclosing them in 
transparent, polymeric bubbles. This proposal describes a novel fab- 
rication and processing method for low cost acrylic laminates 
which combine enhanced durability with high optical performance, 
and which can be used for production of light weight heliostats and 
enclosures. 


50369 (LA-UR—86-2845) Exposure testing of solar ab- 
sorber surfaces. Moore, S.W. (Los Alamos National Lab., 
NM (USA)). 1986. Contract W-7405-ENG-36. 1lp. (CONF- 
860880—25). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE86015299. 
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From 30. ee ee ee 


Diego, CA, USA (17 Aug 19 
twonle Oe Lor Riamoe ~ onde reach ro wom pA A 


supporting, monitoring and cadena Gntae totes attain 
materials for approximately ten years. The Laboratory has provided 
technical monitoring of the IITRI, DSET, Lockheed, and Berry 
contracts and has operated the Los Alamos exposure Facility for 
over five years. This report will outline some of the past exposure 
testing, the testing still in progress, and describe some of the major 
findings. While this report will primarily emphasize solar absorber 
eurfaoes, come of the significant fladings relative to advanced giss- 
ing will be discussed. 
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REFER ALSO TO CITATION(S) 50311 
1501 Resource Status And Assessment 
REFER ALSO TO CITATION(S) 50929 


50370 (CTH-GI-B—260) Geothermal energy magasines in 
crystalline rock in the middle and the south of Sweden. Final 
report for the Efn project 4560-271. Thoerneloef, M.; Lind, 
G.; Eriksson, K.G. (U Univ. (Sweden). Dept. of Or- 
ganic oe rg Univ. (Sweden). of Ge- 
ology). 1985 a (In Swedish). (GU-GI-B—260). NTIS 
ws. § Sales Only), PC A03/MF AOl. File Number 
DE86752981. 

The aim of this study has been to explore areas suitable for 
geothermal properties. The investigation has been concentrated to 
areas with high heat radiation within the following regions: Ble- 
kinge, Malingbo, Vaermland, Bohuslaen and Kungsbacka-Vaeners- 
borg. Only areas with crystalline rock suitable for heat extraction 
by the Hot Dry Rock method have been studied. Monitoring of 
temperature gradients in boreholes and measurements of the gravity 
field to determine the thickness and three-dimensional distribution 
of the rock have been performed. Descriptions of the geology and 
investigation results are given for the most interesting sites. (BoK). 


1502 Geology And Hydrology Of Geothermal Systems 
REFER ALSO TO CITATION(S) 50374, 50382 


1503 Geothermal Exploration And Exploration 
Technology 


50371 (LA—10745-C) Symposium on 
well-logging instrumentation. 


Alamos National Lab., NM 
7405-ENG-36. 108p. (CO) 
MF AOI; 1; GPO 


BR. (comp.). (Los 
SA)). Jun 1986. Connie W- 
-8511222—). NTIS, PC A06/ 
. File Number D 14885. 

From Symposium on high-temperature well-logging instru- 
eee tee eee ee ee Nov 1985). 

about developments in bore- 

ataiaaan tlaeiamedde teen cian aoe tee. 
tures in excess of 300°C and pressures greater than 103 MPa. Sepa- 
rate abstracts have been prepared for individual papers. (ACR) 


ging tools for i cee os Cone, 
very application. 
C.C.; Wolf , F.M. (Sandia National Labs., Albu- 
ue, NM (USA)). 1986. Contract AC04-76DP00789. 
Op. (SPE—1 CONF-861080—4). Society of Petroleum 
i 6200 N. Central 


‘ y, TX 75206. 
File Number T186014425. 
From Society of Petroleum Engineers annual technical con- 


peratures of 360°C (680°F). All of the tools - mechanical units for 


measuring and recording temperature, pressure, and flow rate; an 
electronic memory tool for measuring and recording temperature 
and pressure; and a special purpose battery pack for powering a 
downhole fluid sampler - are designed for slickline operation. In 
each, selected critical components are placed inside a dewar that 
provides thermal protection for a limited time. This paper discusses 
the tools, their development and operation, the results from their 
use in the SSSDP well, and potential extensions to geothermal and 
gas well applications. 


50373 Analysis of interference data in a highly heteroge- 

neous naturally fractured geothermal reservoir. Benson, S.M.; 
Lai, Lai, CH. (Lawrence Berkeley Lab.). SPE Foruaiies Eval- 
uation; 1: No. 3, 236-248(Jun 1986). 

An approach consisting of a combination of composite and 
naturally fractured reservoir models has been proposed to interpret 
pressure-transient data from an 11-well interface test in a highly 
heterogenous geothermal reservoir. The approach leads to an inte- 
grated interpretation that accounts for all of the salient features of 
the data. An initial appraisal of the data indicates excellent agree- 
ment with theoretical results for double-porosity reservoirs. For 
some of the wells, however, the bulk storativity, calculated with 
the double-porosity model, differs significantly from the average 
value of this parameter. Furthermore, it increases systematically as 
the distance between the active and observation well decreases. To 
explain this particular result, an alternative method of analyzing 
data from composite reservoirs is presented. The method demon- 
strates that local permeability variations can result in enormous 
variations in the apparent storativity without causing variations in 
the apparent permeability-thickness of the reservoir. A simple 
graphical technique, based on analyzing systematic variations in the 
apparent storativity, has been developed to determine the size of 
the region and the mobility contrast between different regions of 
the reservoir. By using this technique, the authors show that the 
observed variations in the storativity are the result of a small, high- 
permeability region that surrounds the pumped well and is penetrat- 
ed by several of the observation wells. 


Geological and geochemical 

fractures and fluid flow patterns in geothermal 
Moore, J.N.; Nielson, D.L. (Univ. of Utah Research Insti- 
tute). pp 307-316 of Proceedings of the 56th annual Califor- 
nia regional meeting of the Society of Petroleum Engineers. 
Volume 2. Richardson, TX; Society of Petroleum Engineers 
(1986). (CONF-8606136—). 

From Numerical methods in fluid dynamics; Beijing, China 


(23 Jun 1986). 
P ility in -temperature geothermal systems is 
dominantly fracture controlled. — fracture characteristics 
and cross cutting relationships among fracture sets are generally 
difficult to define from cuttings samples alone. In addition, the 
sparse number of wells in most systems limits the data that can be 
obtained on the areal fracture distribution. Despite these inherent 
difficulties, petrologic techniques and mathematical simulations can 
be used to develop the models of fracture geometry, permeability, 
and alteration that must be addressed by reservoir engineers. Frac- 
ture studies have taken two approaches; first, establishing predictive 
structural models, and, second, documenting fluid-rock interaction 
using alteration mineralogy and geochemistry. of the use 
of these techniques from active geothermal fields in the U.S. and 
Canada are described. 


50375 (DOE/ET/27217—T1-Vol.2-App.8-12) | Geopres- 
well report. Volume II. Well workover and 

1982-October 1985. T-F and S/ 

Parish, Louisiana. 


Final report. 
son, Houston, TX (USA)). 


80ET27217. 425p. NTIS, PC Als. 


File Number 
DE86009110. 

These appendices contain the following reports: (1) analysis 
of flow data from the Gladys McCall No. 1 well; (2) reservoir limit 
test data, sand zone No. 8; (3) reservoir fluid analysis for Gladys 
McCall well No. 1, sand 8; (4) brine and gas production history and 
gas sales; and (5) reservoir tests. (ACR) 
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50376 (EGG-EP—7312) Preliminary performance esti- 
mates of binary cycles using mixed-halocarbon 
working fluids. Bliem, C.J. (EG and G Idaho, Inc., Idaho 
Falls (USA)). Jul 1986. Contract AC07-76ID01570. 44p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE86014921. 

The performance of Rankine cycle binary systems for power 
generation using a hydrothermal resource has been investigated as a 
part of the DOE/GTD Heat Cycle Research Program. To date 
mixtures of paraffin-type hydrocarbons and water-ammonia mix- 
tures have been investigated. This report gives the first results of 
the consideration of mixtures of halocarbons as working fluids in 
these power cycles. The performance of mixtures of Refrigerant- 
114 (R-114) and Refrigerant-22 (R-22) in combinations from pure 
R-114 to pure R-22 was calculated for such cycles. Various alterna- 
tives were considered: (1) minimum geofluid outlet temperature 
constraint/no constraint, (2) dry turbine expansion/expansion 
through vapor dome, (3) use of a turbine exhaust gas recuperator/ 
no recuperator. Results of the study indicate that the halocarbon 
mixtures are at least as good as the hydrocarbon mixtures previous- 
ly analyzed for a 360°F resource. The magnitude of the net geo- 
fluid effectiveness (net energy produced per unit mass geofluid 
flow) for the R-114/R-22 mixtures is the same as for the best hy- 
drocarbon mixtures previously analyzed. The percentage improve- 
ment in effectiveness in using mixtures over using the pure fluids as 
working fluids is comparable for both classes of working fluids. 
Recommendations are made to continue investigation of the halo- 
carbon mixtures as possible alternatives to the hydrocarbon work- 
ing fluids. 


1509 Geothermal Engineering 


50377 (SAND—86-0342C) Use of data in 
the analysis of PDC bit designs. Glowka, D.A. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 35p. (CONF-861080—3). NTIS, PC 
A03/MF AOI; 1; GPO Dep. File Number DE86014297. 

From Society of Petroleum Engineers annual technical con- 
ference and exhibition; New Orleans, LA, USA (5 Oct 1986). 

A method is developed for predicting cutter forces, tempera- 
tures, and wear on PDC bits as well as integrated bit performance 
parameters such as weight-on-bit (WOB), drilling torque, and bit 
imbalance. A computer code called PDCWEAR has been devel- 
oped to make this method available as a tool for general bit design. 
The method uses single-cutter data to provide a measure of rock 
drillability and employs theoretical considerations to account for 
interaction among closely spaced cutters on the bit. Experimental 
data are presented to establish the effects of cutter size and wearflat 
area on the forces that develop during rock cutting. Waterjet assist- 
ance is shown to significantly reduce cutting forces, thereby ex- 
tending bit life and reducing WOB and torque requirements in hard 
rock. The effects of bit profile, cutter placement density, bit rotary 
speed, and wear mode on bit life and drilling performance are in- 
vestigated. 21 refs., 34 figs., 4 tabs. 


udmundsson, 
Menzies, A.J.; Horne, R.N. (Stanford Univ.). SPE (Society 
of Petroleum Engineers) Reservoir Engineering; 1: No. 4, 371- 
377(Jul 1986). 

The flow of steam/water mixtures into wells is 
analyzed by use of a two-phase model for flashing flow. The model 
includes the effect of heat transfer from the formation rock to the 
two-phase mixture. In the reservoir/well system, the two-phase 
flashing flow is assumed to occur in fractures. The model can be 
used to forecast the mass flow and enthalpy characteristics of two- 
phase geothermal wells. Relative permeability functions are derived 
for flashing steam/water flow in the feed-zone fractures of geother- 
mal wells. 


—_ Nonisothermal effects during injection and falloff 

tests. Benson, S.M.; Bodvarsson, G.S. (Lawrence Berkeley 
Labs.). SPE Formation Evaluation; 1: No. 1, * 53-63(Feb 
1986). Contract AC03-76SF00098. 
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Numerically simulated pressure transients during injection 
and falloff tests are analyzed to develop methods for obtaining the 
correct permeability/thickness of the reservoir and the skin factor 
for the well. The results show that to analyze correctly the pres- 
sure transients governed by a moving thermal front, the fluid-prop- 
erty values must correspond to the temperature of the injected 
fluid. For pressure falloff tests and for injection tests conducted in a 
well cooled by previous injection of drilling, however, the physical 
properties of the in-situ reservoir fluids must be used. The applica- 
tion of conventional isothermal methods for calculating skin values 
from injection and falloff data will give erroneous results. A new 
method is presented for calculating skin values from injection and 
falloff data that accurately corrects for nonisothermal effects. Ex- 
amples are given to illustrate this analysis method. The technique is 
applied to the analysis of injection test data from a well located in 
the East Mesa geothermal field in southern California. 


50380 Development model for geothermal reservoirs. 
Marcou, J.A.; Gudmundsson, J.S. (Arco Alaska Inc.). pp 
265-272 of Proceedings of the 56th annual California region- 
al meeting of the Society of Petroleum Engineers. vdeo 
2. Richardson, TX; Society of Petroleum Tigincens (1986). 
(CONF-8606136—). 

From Numerical methods in fluid dynamics; Beijing, China 
(23 Jun 1986). 

The deliverability of liquid-dominated geothermal reservoirs 
is presented in terms of reservoir performance, inflow performance, 
and wellbore performance. Water influx modeling is used to match 
the performance of Wairakei in New Zealand, and Ahuachapan in 
El Salvador. The inflow performance is given in terms of a linear 
productivity index for liquid-only flow, and a solution-gas drive re- 
lationship for two-phase flow. A 9-5/8 in. production well is as- 
sumed, flowing 250°C water from 900 m depth, and with a well- 
heat pressure of 100 psia. A geothermal development model that 
couples reservoir deliverability and power plant performance is 
used to illustrate how the development cost of geothermal electric 
power projects can be estimated. 


50381 Effects of noncondensible gases on fluid recovery 
in fractured geothermal reservoirs. Bodvarsson, G-.S.; 
Gaulke, S. (Lawrence Berkeley Lab.). pp 273-280 of Pro- 
ceedings of the 56th annual California regional meeting of 
the Society of Petroleum Engineers. Volume 2. Richardson, 
TX; Society of Petroleum a (1986). (CONF. 
8606136—). Contract AC03-76SF0009 

From Numerical methods in fluid laine Beijing, China 
(23 Jun 1986). 

Numerical simulations are performed in order to investigate 
the effects of noncondensible gases (CO2) on fluid recovery and 
matrix depletion in fractured reservoirs. The model 
used is that of a well producing at a constant bottomhole pressure 
from a two-phase fractured reservoir. The results obtained have re- 
vealed a complex fracture-matrix interaction due to the thermody- 
namics of HzO-CO: mixtures. Although the matrix initially contrib- 
utes fluids (liquid and gas) to the fractures, later on, the flow direc- 
tions reverse and the fractures backflow fluids into the matrix. The 
amount of backflow depends primarily upon the flowing gas satura- 
tion in the fractures; the lower the flowing gas saturation in the 
fractures the more backflow. It is shown that the recoverable fluid 
reserves depend strongly on the amount of CO: present in the res- 
ervoir system. 


Multiple interference testing in the Ohaaki geo- 
thermal field. Leaver, J.D. , A. Ramey, H.R. pp 
281-294 of of the 56th annual California region- 
al meeting of the Society of Petroleum Engineers. Volume 
2. Richardson, ; Society of Petroleum Engineers (1986). 
(CONF-8606136—). 

From Numerical methods in fluid dynamics; Beijing, China 
(23 Jun 1986). 

Multiple interference tests were carried out in the Ohaaki 
geothermal field between 1979 and 1983. Data were collected for 
periods of up to 200 days per test using both wellhead mounted 
water level recorders and quartz crystal pressure gauges each with 
a resolution of about 100 Pa. Data are analyzed using conventional 
log-log type curve matching techniques, followed by application of 
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recently developed semi-log type curve matching techniques which 
allow linear boundary detection without the necessity of develop- 
ing two semi-log straight lines. One type curve exists for each of 
the drawdown and buildup data which are produced by mathemati- 
cally collapsing the family of curves produced in the solution for a 
system containing a line source and linear boundary. The type 
curve for the buildup data has not been previously published. The 
method allows the interference ellipse for a linear boundary to be 
determined without requiring any knowledge of reservoir param- 
eters. The data in some tests show the presence of a no-flow 
boundary for which interference ellipses have been located. Four 
interference tests performed on the same doublet shown that vastly 
different reservoir parameters can be found unless careful interpre- 
tation is made. 


50383 Fractured geothermal reservoir growth induced by 
heat extraction. Tester, J.M.; Murphy, H.D.; Grigsby, C.O.; 
Potter, R.M.; Robinson, B.A. (M.L.T. Cambridge, MA). pp 
295-306 of Proceedings of the 56th annual California region- 
al meeting of the Society of Petroleum Engineers. Volume 
2. Richardson, TX; Society of Petroleum Engineers (1986). 
(CONF-8606136—). 

From Numerical methods in fluid dynamics; Beijing, China 
(23 Jun 1986). 

Field testing of a hydraulically-stimulated, hot dry rock geo- 
thermal system at the Fenton Hill site in northern New Mexico has 
indicated that significant reservoir growth occurred as energy was 
extracted. Tracer, microseismic, and geochemical measurements 
provided the primary quantitative evidence for documenting the in- 
creases, in accessible reservoir volume and fractured rock surface 
area that were observed during energy extraction operations which 
caused substantial thermal drawdown in portions of the reservoir. 
These temporal increases suggest that augmentation of reservoir 
heat production capacity in hot dry rock systems may be possible. 


50384 Hydraulic fracturing of jointed formations. 
Murphy, HD. Fehler, M.C. (Los Alamos National Lab.). 
pp 489-496 of. Proceedings of the international meeting on 
petroleum engineering. Volume 2. Dallas, TX; Society of 
Petroleum Engineers of AIME (1986). (CONF- -860344—). 

From Society of Petroleum Engineers international meeting 
on petroleum engineering; Beijing, China (17 Mar 1986). 

Measured by volume, North America’s largest hydraulic 
fracturing operations have been conducted at Fenton Hill, New 
Mexico to create geothermal energy reservoirs. In the largest oper- 
ation 21,000 m* of water were injected into jointed granitic rock at 
a depth of 3.5 km. Microearthquakes induced by this injection were 
measured with geophones placed in five wells drilled into, or very 
close, to the reservoir, as well as 11 surface seismometers. The 
large volume of rock over which the microearthquakes were dis- 
tributed indicates a mechanism of hydraulic stimulation which is at 
odds with conventional fracturing theory, which predicts failure 
along a plane which is perpendicular to the least compressive earth 
stress. A coupled rock mechanics/fluid flow model provides much 
of the explanation. Shear slippage along pre-existing joints in the 
rock is more easily induced then conventional tensile failure, par- 
ticularly when the difference between minimum and maximum 
earth stresses is large and the joints are oriented at angles between 
30 and 60 degrees to the principle earth stresses, and a low viscosi- 
ty fluid like water is injected. Shear slippage results in local redis- 
tribution of stresses, which allows a branching, or dendritic, stimu- 
lation pattern to evolve, in agreement with the patterns of mi- 
croearthquake locations. These results are qualitatively similar to 
the controversial process known as “Kiel” fracturing, in which se- 
quential injections and shut-ins are repeated to create dendritic frac- 
tures for enhanced oil and gas recovery. However, the authors be- 
lieve that the explanation is shear slippage of pre-existing joints and 
stress redistribution, not proppant bridging and fluid blocking as 
suggested by Kiel. 
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REFER ALSO TO CITATION(S) 50382 


50385 Rheological properties of molten Kilauea Iki basalt 
containing crystals. Weed, H.C.; Ryerson, F.J.; 
Piwinskii, A.J. (Univ. of California, Lawrence Livermore 
National Lab., Livermore, CA 94550). pp 223-233 of Miner- 
al matter and ash in coal. Vorres, K.S. Washington, DC; 
ior ome Chemical Society (1986). Contract W-7405-ENG- 

In order to model the flow behavior of molten silicate sus- 
pensions such as magmas and slags, the rheological behavior must 
be known as a function of the concentration of suspended crystals, 
melt composition, and external conditions. We have determined 
that the viscosity and crystallization sequence for a Kilauea Iki 
basalt between 1250°C and 1149°C at 100 kPa total pressure and 
fO2 corresponding to the quartz-fayalite-magnetite buffer in an iron- 
saturated Pt30Rh rotating cup viscometer of the Couette type. The 
apparent viscosity varies from 9 to 879 Pa.s. The concentration of 
suspended crystals varies from 18 volume percent at 1250°C to 59 
volume percent at 1149°C. 
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50386 (CEGB-CE-Trans—8052) How far can the blade of 
a wind turbine fly. Wortmann, F.X. (Central Electricity 
Generating Board, London (UK)). 1978. Translation of a 
report by the Institute for Aerodynamics and Gas Dynamics 
(Stuttgart, September 1978). 8p. Central Electricity Gener- 
ating Board, Translations Section, Sudbury House, 15 New- 
gate Street, London, EC1A 7AE. 

When erecting large horizontal axis wind turbines on which 
there is at present little experience, it is important to evaluate the 
risks involved. Apart from the immediate surroundings of the tur- 
bine there are risks to the more distant surroundings, since a rotor 
blade or blade fragment may break away and fly off. The distance a 
rotor blade can fly under various conditions is investigated. 


1706 Wind Energy Engineering 


(AD-A—168272/3/XAB) Wind energy-conversion 


systems: 

ability at various locations. Report 

tember 1984, Pal. (Naval Civil Engin 

neme, CA (USA)). a 1986. 34p. 
S, PC A03/MF A' 

This report ee the results of long-term field evaluation 
of four horizontal-axis, upwind, small wind energy-conversion sys- 
tems (SWECS) configured in an application mode. The long-term 
field evaluation of these SWECS covers performance, reliability, 
maintenance, maintainability, and availability data. Results of these 
evaluations have proven SWECS to be a viable source of alterna- 
tive energy, but they must be properly designed and maintained to 
operate in a highly corrosive marine environment. The SWECS re- 
quire frequent preventive maintenance, depending on design and lo- 
cation, including corrosion control at least every 3 months. The fol- 
lowing recommendations resulted from the field evaluations: (1) do 
not use sliprings and bearings, if at all possible; (2) use sealed and 
self-lubricating bearings; (3) ensure that the tower is guyed and 
hinged for easy maintenance; (4) as much as possible enclose all 
components exposed directly to the marine environment; (5) ensure 
that all controls are passive and fail safe; and (6) improve the pro- 
gramming of the synchronous inverter so that it matches generator 
impedance at all wind speeds. 


(NCELTN 1748), 
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50388 (DOE/BP/29182—17) Wind turbine performance 
and array spacing. Baker, R.W.; Wade, J.E.; Walker, S.N. 
(Oregon State Univ., Corvallis (USA). Wind Resources As- 
sessment Lab.). Jun 1986. Contract AC79-81BP29182. 144p. 
(BPA—86-20). NTIS, PC A07/MF AO1; 1; GPO Dep. File 
Number DE86015590. 

The quantity and the quality of the wind resource directly 
effects the amount of power produced by a wind turbine (WT). A 
turbine responds not only to the overall strength of the wind but 
Se ee ee ee 
both speed and direction (i.e., turbulence). When 
array of WT’s not only i is the ambient (free air) flow important bet 
equally significant is the wake impact of upwind turbines on down- 
wind machines. Windfarm power losses due to turbulent winds 
and/or wake interaction can be substantial. 


50389 (DOE/NASA—20320-68) Summary of tower de- 
signs for large horizontal axis wind turbines. Frederick, 
G.R.; Savino, J.M. (Toledo Univ., OH (USA); National 
Aeronautics and S Administration, Cleveland, OH 
(USA). Lewis Research Center). 1986. Contract AI01- 
76ET20320. 19p. (NASA-TM—87166; CONF-860201—1). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86005764. 

From Energy-sources technology conference and exhibition; 
New Orleans, LA, USA (23 Feb 1986). 

Towers for large horizontal axis wind turbines, machines 
with a rotor axis height above 30 meters and rated at more than 
500 kW, have varied in configuration, materials of construction, 
type of construction, height, and stiffness. For example, the US 
large HAWTs have utilized steel truss type towers and free-stand- 
ing steel cylindrical towers. In Europe, the trend has been to use 
only free-standing and guyed cylindrical towers, but both steel and 
reinforced concrete have been used as materials of construction. 
These variations in materials of construction and type of construc- 
tion reflect different engineering approaches to the design of cost 
effective towers for large HAWTs. Tower designs are reviewed be- 
ginning with the historic Smith-Putnam HAWT and progressing 
through the NASA/DOE Mod-S5B presently being fabricated. 
Design goals and requirements that influence tower configuration, 
height and materials are discussed. In particular, experiences with 
United States large wind turbine towers are elucidated. Finally, 
current trends in tower designs for large HAWTs are highlighted. 
The material discussed in this paper will be beneficial to those com- 
panies contemplating the development and/or manufacture of large 
HAWTs. Foundation designs are not discussed in this paper. 


50390 (DOE/NASA/20320—70) Design and initial test- 
30-meter-diameter rotor on the NASA/ 
rrigan, R.D.; Ensworth, 
C.B.F. (National Aeronautics as ee bom Administration, 
Cleveland, OH (USA). Lewis Research Center). 1986. Con- 
tract AI01-76ET20320. 2lp. (CONF-860201—3; NASA- 
TM—88810). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014742. 

From Energy-sources technology conference and exhibition; 

New Orleans, LA, USA (23 Feb 1986). 
The concept of a one-bladed horizontal-axis wind turbine has 
been of interest to wind turbine designers for many years. Many de- 
signs and economic analyses of one-bladed wind turbines have been 


lynamic 
effort to develop a broad data base on wind turbine design and op- 
erations, the NASA Wind Energy Project Office has tested a one- 
bladed rotor at the NASA/DOE Mod-0 Wind Turbine Facility. 
This is the only known test on an intermediate-sized one-bladed 
rotor in the United States. The 15.2-meter-radius rotor consists of a 
tip-controlled blade and a counterweight assembly. A rigorous test 
series was conducted in the Fall of 1985 to collect data on rotor 
performance, drive train/generator dynamics, structural dynamics, 
and structural loads. This report includes background information 
on one-bladed rotor concepts, the Mod-0 one-bladed rotor test con- 
figuration, supporting design analysis, the Mod-O one-bladed rotor 
test plan, and preliminary test results. 
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50391 (EEV—85-02) Meteorological measurements 
Nibe January 1981-December 1984, Hoejstrup, J. (Danske 
Elvaerkers FForenings U. deling (DEFU), 
Lyngby). Dec 1985. 39p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86752946. 

This report contains simple statistics from the meteorological 
measurements at Nibe, i.e. monthly averages and probability distri- 
butions of wind speed and direction. Four years of 10 min. averages 
were used. An analysis of the surface roughness of the Nibe site 
based on a six months data set is also included. 


50392 gh a, of a = m/2000 _. 
vindmoelle. (Danske Elvaer orenings Udredningsafdel- 
ing (DEFU), Lyngby). Jun 1985. 58p. (In Danish). NTIS 

S Sales Only), PC A04/MF AOl. File Number 
DE86752947. 

This report describes development and feasibility study of a 
windmill with rotor diameter 60 m and installed effect 2000 kW. 
ELSAM have recently decided to design and construct this wind- 
mill. (EG). 


50393 (EPRI-AP—4348) Utility-wind turbine industry 
interaction workshop: proceeding. Summarys. Merrill, O.H.; 
Jaras, T.F. (Science Applications International Corp., 
McLean, VA (USA)). Dec 1985. 52p. (CONF-8502116— 
Summ.). Research Reports Center, Box 50490, Palo Alito, 
Ca 94303. File Number T186920120. 

From Utility-wind turbine industry interaction workshop; 
Palo Alto, CA, USA (26 Feb 1985). 

This report summarizes results of the Utility/Wind Turbine 
Industry Ineraction Workshop held at the Palo Alto Hyatt Hotel, 
Palo Alto, California, on February 26-27, 1985. It provides back- 
ground information on the current status of wind power in the 
United States which includes an overview of the wind turbine in- 
dustry, the utility industry support for wind power stations, and the 
key elements of the Federal Wind Energy Program. The report 
summarizes the findings of several EPRI sponsored assessment ac- 
tivities that address wind turbine utility markets, turbine costs and 
performance, and wind power station design requirements. 


50394 (EPRI-AP—4682) Guidelines for testing wind tur- 
bines. Final report. Wehrey, M.C.; Yinger, R.J.; Akins, R.E. 
(Southern California Edison Co., Rosemead (USA)). Aug 
1986. 59p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number 1186920452. 

The objectives of this project are to provide a synopsis of 
procedures and equipment requirements for testing wind turbines to 
aid utilities in experimental and commercial wind energy projects. 
This report, which is divided into seven sections, addresses the gen- 
eral operational and design characteristics of wind turbines, pro- 
ommends guidelines for various tests. These guidelines cover the 
performance, electrical, environmental and design aspects of wind 
turbines. Recommendations relative to the evaluation of critical 
wind turbine design features are also provided. 


50395 (LA—78-829) Davis appropriate technology wind 
project. Final report. Biben, J.M.; Ratway, G.C. (Biben 

ae M.), Upland, CA (USA); Ratway (Gary C.), 
land, CA (USA), 1979. Contract FG03-78SF01984. 64p. 

NTIS. PC A04/MF AO0Ol; GPO Dep. File Number 


The Davis Appropriate Technology Wind Project has been 
an ongoing project since June of 1978. In this time the following 
has been accomplished: substantial background research, both from 
reading and direct observation; procurement of necessary tools and 
materials; building of a Savonious rotor windmill as a pilot con- 
struction and outreach project; several presentations on wind 
energy to promote community awareness; and construction of a sail 
windmill consisting of an 18 ft diameter rotor on a 32 ft steel octa- 
hedron tower. Construction of a sail windmill to serve as a demon- 
stration piece for the Davis community has been the primary grant 
objective. This task has taken a tremendous amount of time and 
energy on the part of project team members. Completion of the 
sailmill has been hindered by numerous technical and administrative 
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problems. The body of this report shall describe all activities per- 
taining to the sail windmill. 


50396 (PNL-SA—13444) Model for simulation of turbu- 
lence at a point rotating as on a horizontal-axis wind turbine 
or a vertical-axis wind turbine blade. Powell, D.C.; Connell, 
J.R. (Pacific Northwest Lab., Richland, WA (USA)). Nov 
1985. Contract AC06-76RL01830. 28p. (CONF-860218—2). 
NTIS, PC A03/MF A0O1; GPO Dep. File Number 
DE86004874. 

From 5. ASME wind energy symposium and exhibit; New 
Orleans, LA, USA (23 Feb 1986). 

Previous theoretical work has examined turbulence at a 
point rotating in a vertical plane, as in a horizontal-axis wind tur- 
bine (HAWT). The present paper extends the theoretical model to 
apply to the vertical-axis wind turbine (VAWT). The model's re- 
sults, as simulated by computer, are compared with corresponding 
results obtained by analyzing field data, confirming the model's use- 
fulness. Finally, suggestions are made for future applications of the 
model. 


50397 (SAND—85-1136C) Statistical variation of modal 
parameters within production units. Lauffer, J.P. (Sandia Na- 
tional Labs., Albuquerque, NM (USA). Environmental Test- 
ing Dept.). 1986. Contract AC04-76DP00789. 9p. NTIS, PC 
AO? File Number DE86004556. 

Verifying the accuracy of a finite elements model typically 
entails comparing the predicted modal frequencies to the reults of 
an experimental modal survey. An inherent assumption is that the 
tested structure is representative of all production units. To evalu- 
ate this assumption, 20 wind turbines from a single production run 
were tested to determine the statistical variation of their modal fre- 
quencies and damping factors. For wind turbines it is particularly 
important to know the variation of the modal frequencies, as they 
must be known within 2% for current design practices. This report 
evaluates the stringency of this design requirement in light of the 
variation in modal parameters between production units. 


50398 (TPD—08.440) Noise sources in wind turbines. 
Source identification research: noise suppression design. 
Vanschie, L.W.A.; Debruijn, A.; Vantol, F.H. (Nijverheid- 
sorganisatie TNO, "Delft (Netherlands). Technisch Ph ysische 
Dienst). Jun 1985. 70p. (In Dutch). (TPD—308.452). NTIS, 
PC A04/MF AOl1. 

Aerodynamic and mechanical noise measurements on 
medium-sized wind turbines were carried out; literature on aerody- 
namic noise sources at wings was reviewed. The total emission 
level as a function of the average wind velocity was determined. 
Aerodynamic wing noise was measured seperately from the nacelle 
noise using a microphone. A trigger unit consisting of an optical 
sensor and telelens was developed to measure synchronically the 
noise signal of the wing in horizontal position. In the nacelle, noise 
and vibration measurements were done at the entering axis, the 
gear casing, and the generator. Main sources are the gear casing, 
the generator, and obstacles on the wings. Noise reducing design 
recommendations are given. 


50399 Mini-modal testing of wind turbines using novel 
excitation. Lauffer, J.P.; Carne, T.G.; Nord, A.R. (Sandia 
National Labs., Albuquerque, NM 87185). pp 451-458 of 
Proceedings of the 3rd international modal analysis confer- 
ence. Schenectady, NY; Union College (1985). (CONF- 
850118—). Cente AC04-76DP00789 
From 3. international modal analysis conference; Orlando, 
FL, = ce Jan 1985). 
odal testing of wind turbines can be fairly difficult because 
eile transducers on tall structures and providing low frequency 
excitation create problems. Moderate-size turbines are 100 to 200 
feet tall, and their modal frequencies are very low, 0.1 to 5.0 Hz. In 
the mini-modal concept, only a limited number of response meas- 
urements are used in conjunction with a reasonably accurate finite 
element model to determine the modal parameters. Several tech- 
niques of low frequency excitation were explored, including impact, 
wind, step- step-relaxation, and human input. In tests using the mini- 
modal concept with human excitation, modal frequencies of large 
turbines have been determined in less than one day. As one applica- 
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tion of these techniques, a prototype turbine was tested and two 
modal frequencies were found to be very close to integral multiples 
of the operating speed, which would cause a resonant conditions. 
The design was modified to shift these frequencies, and the turbine 
was retested to confirm the expected changes in the modal frequen- 
cies. 
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50400 (DOE/ER/75172—1, pp 68) Computer simulation 
of the electric utility industry in Mlinois. Hottmann, H. 
(Univ. of Illinois, Urbana-Champaign). 1985. NTIS, PC 
A06/MF AOl. File Number DE85016928. (CONF- 
8503 162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 
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REFER ALSO TO CITATION(S) 49727, 49755, 51646, 51647, 51648 


50401 (BMFT-FB-T—86-046) Treble Rankine Cycle 
Project. Summary report. Brockel, D.; Lang, A.; Schwarz, 
N.; Stehle, H.; Wolter, I.; Woudstra, N. (Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.); 
Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Projektleitung ee Deutsche Babcock A.G., 
Oberhausen (Germany, F.R.); Maschinenfabrik Andritz 
A.G., Graz-Andritz (Austria); Odcsterreichisches Fors- 
chungszentrum Seibersdorf G.m.b.H.; Internationale Atom- 
reaktorbau G.m.b.H. (INTERATOM), —— Gladbach 
(Germany, F.R.)). Jul 1986. 69p. NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE86752755. 

Recent development in alkali metal technologies implies the 
possibility of significantly improving the efficiency of electricity 
generation in fossil-fired power plants. For this purpose the temper- 
ature at the hot end must be increased by application of a topping 
process. Rajakovics suggested a Treble Rankine Cycle (TRC) as a 
technical solution. Since this technology combines outstanding eco- 
logical advantages with high energy efficiency, it had to be investi- 
gated in greater detail. The project aimed at ascertaining technical 
feasibility and giving a relaistic assessment of cost upon which an 
investigation of economic feasibility could be based. To obtain a re- 
alistic cost picture the design of the non-conventional components 
has been developed to an advanced state by experienced manufac- 
turing firms. The study, therefore, was defined as a ‘pre-design 
study’. The results are: The TRC is technically feasible. The ex- 
pected efficiency of approx. 51% and consequently the distinct eco- 
logical advantages are realistic. The cost of electricity generation 
ranges from equality with, to slightly above (5%), that of a conven- 
tional power plant anticipating its future development. As a conse- 
quence, hardware development for the process should start. The 
various steps and the time and cost requirements are described in 
the study. With 5 refs., 3 tabs., 11 figs. 


50402 (BMFT-FB-T—86-047) Coal gasification combined 

cycle based on British Gas/Lurgi coal gasification process. 

Final report. Veen, J.; Ceelen, D.; Hoeft, K.; enslanaie, 

G. (Bundesministerium fuer Forschung und Technologie, 

Bonn (Germany, F.R.); Nordwestdeutsche Kraftwerke 

— Hamburg (Germany, F.R.); Brown, Boveri und Cie 
A.G., Mannheim (Germany, See Jul 1986. 249p. (in 


German). NTIS (US Sales Only), PC All/MF AOI. ’ File 
Number DE86752880. 

In this study technical and economic information for coal 
gasification combined cycle (CGCC) plants is presented. Cases con- 
sidered: A 1 - Repowering of an existing natural gas fired combined 
cycle plant at Emden, FRG (Unit IV); A 2 - A 200 MW CGCC 
module; B 1 - A 800 MW CGCC power plant; B 2 - A central coal 
gasification plant fueling decentralised combined cycle power 
chante Gk a ROME of Ob DEM ( Comnedt for entered -anom. 
These plant designs are based on the British Gas/Lurgi slagging 
gasification technology, Lurgi processes for gas cleaning and proc- 
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ess water treatment, and BBC-combined cycle technology. Com- 
mercial technology only has been considered. The investigations 
show that domestic and imported bituminous coals including coals 
high in ash and sulfur (up to 5% plus) can be processed. Emissions 
of the new plants will be acc. to environmental regulations 
(GFAVO and TAL draft 1984/1985) for gas fired plants or even 
below. CGCC efficiencies are at present similar to those of pulver- 
ized coal (PC) fired ones incl. flue gas desulfurization. Capital in- 
vestment cost and emissions are, however, lower. This applies espe- 
cially to plants in the 200 MW range. Gas turbines with higher effi- 
ciencies, expected to be available in the near future, will further in- 
crease overall plant efficiency. With 35 refs., 20 tabs., 37 figs. 


50403 (DOE/PE/70403—H1-Vol.1) Revenue Require- 
(RRMS) documenta’ 


ashington, DC (USA)). Mar 1986. 
83PE70403. 207p. NTIS, PC A1l0/MF A01; 1; GPO Dep. 
File Number DE86014362. 

The Revenue Requirements Modeling System (RRMS) is a 
utility specific financial modeling system used by the Energy Infor- 
mation Administration (EIA) to evaluate the impact on electric util- 
ities of changes in the regulatory, economic, and tax environments. 
Included in the RRMS is a power plant life-cycle revenue require- 
ments model designed to assess the comparative economic advan- 
tage of alternative generating plant. This report is Volume I of a 2- 
volume set and provides a methodology description and user's 
guide, a model abstract and technical appendix, and sample input 
and output for the models. Volume II provides an operator's 
manual and a program maintenance guide. 


50404 (EPRI-CS—4633-Vol.1) Fossil-fired boiler tube in- 
io Volume 1: nondestructive testing guidelines. Final 

ping, G.A.; Birring, A.S.; Meredith, W.R.; 
Sighs GF. (Southwest Research Inst., San Antonio, TX 


Aug 1986. 23lp. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920456. 

"This Guideline report is for use by electric utility power 
plant personnel to plan and conduct ultrasonic examinations of 
tubes in fossil-fired power boilers. Extensive economic benefits in 
the operation of steam generating equipment can be realized from 
ultrasonic examinations. Economic benefits of ultrasonic examina- 
tions can be calculated and justified using the software package 
called BEAP (Boiler Economic Analysis Program), developed 
under this project. The BEAP software package calculates the opti- 
mum time for each examination which will maximize the economic 
benefits to be obtained. The BEAP software also takes into consid- 
eration wastage rate, costs of examinations and repairs, and proba- 
bility of tube failures and associated repair costs. The Guideline 
report recommends a series of activities for performance by plant 
personnel to achieve beneficial results. These activities include de- 
termining equipment and manpower resources, soliciting proposals 
from contractors, and monitoring performance during tube exami- 
nations. Details are given on ultrasonic testing techniques, proce- 
dures, personnel, standards, and equipment employed by nonde- 
structive examination agencies to conduct either tube wall thickness 
surveys or flaw detection and sizing examinations. The report also 
discusses a software package called BOTS (Boiler Tube Status) de- 
veloped during this project to document and analyze the thickness 
data obtained from ultrasonic examinations. This software displays 
the thickness data and can be used to determine the condition of 
the tubes and predict the remaining life and the thickness at a 
future time. The Guidelines encourage the application of quality 
control measures to monitor examination activities and obtain the 
pertinent records for immediate and future reference. The guide- 
lines are contained in Volume 1 of the final report. A computer 
manual for the BEAP and BOTS codes will be contained in 
Volume 2. 61 figs., 13 tabs. 


50405 (EPRI-CS—4676-SR) Workshop proceedings: life 
assessment and as of steam turbine casings. Viswanathan, 
R. (ed.). (Electric Power Research Inst., Palo Alto, CA 
(USA)). Jul 1986. 190p. (CONF-8506300—). Research Re- 
Center, Box 50490, Palo Alto, CA 94303. File 
umber T186920397. 
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From Workshop on life assessment and repair of steam tur- 
bine casings; Palo Alto, CA, USA (4 Jun 1985). 

Two fundamental changes have become apparent in recent 
years for the future operation of steam turbines. The first is that 
units presently 20 to 30 years of age will be operated far beyond 
their “design” life. Secondly, older units are more likely to be used 
for cyclic duty. These two factors contribute to increased potential 
for turbine casing problems. These problems include thermal fa- 
tigue cracking, horizontal joint distortion and water erosion in the 
LP sections. A number of design, material and operational changes 
have been implemented in recent years to alleviate the problems of 
cracking and distortion. In addition, a number of repair and refur- 
bishment procedures have also been implemented with varying de- 
grees of success. In order to consolidate all the available industry 
experience on the subject, a workshop was organized by EPRI in 
Palo Alto on June 4, 1985. The workshop was attended by turbine 
manufacturers, consulting engineers and utilities. Proceedings of 
this workshop are contained in this report. Ten papers have been 
entered into EDB and ERA; the final discussion was not entered. 
(LTN) 


50406 (EPRI-CS—4676-SR, pp 2.1-2.18) Successful field 
welding of high-pressure turbine casing cracks. Perry, C.; 
Hartsell, E. Jr. (Savannah Electric and Power Co., GA). Jul 
1986. Research Reports Center, Box 50490, Palo “Alto, CA 

94303. File Number 1186920397. (CONF-8506300—). 

From Workshop on life assessment and repair of steam tur- 
bine casings; Palo Alto, CA, USA (4 Jun 1985). 

Several variables affect temperature distribution and metal- 
lurgical changes in the weld area, notably the heat input from the 
welding arc, the initial temperature of preheat temperature of the 
workpiece, weld design, and the thermal conductivity of the base 
metal. The selection of filler metal or welding electrodes is very ~ 
important when welding or repairing low-alloy steels, and it be- 
comes more critical as the hardenability of the base metal increases. 
Carbon content of the filler metal should not be higher than that of 
the base metal, because it will increase the possibility of cracking. 
A close match of strength between the base metal and the filler 
metal can be achieved if the carbon content of the filler metal is 
about one-half the carbon content in the base metal. In butt weld- 
ing, or repairing cracks prepared similar to butt welding, the width 
of the root face and root opening and shape affect the susceptibility 
to cracking, mainly because they influence the amount of welding 
done in the root pass. The joint or repair should be made with a 
proper radius at the root and face; sharp corners are stress risers, 
and can result in cracks. The conventional welding procedure for 
low-alloy steels is to apply preheat, maintain the preheat tempera- 
ture during the welding operation, and stress-relieve the weldment 
or repair immediately after welding. The preheat temperature 
should be about 600°F (316°C) and the stress-relieving temperature 
should be about 1200°F (650°C). At stress-relieving temperature, 
allow the metal to soak for a minimum of one hour per inch of 
thickness. For heavy section, a good rule of thumb for the cooling 
rate is about 100°F (38°C) per hour. 14 figs. 


50407 Se oe PP 3.1-3.11) TVA’s experi- 
ence with casings. Damman, C r.; Loney, C.; Randolph, 
D. (Tennessee Valley Authority, Chattanooga, TN). Jul 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI86920397. (CONF-8506300—). 

From Workshop on life assessment and repair of steam tur- 
bine casings; Palo Alto, CA, USA (4 Jun 1985). 

The fossil-fired system in the TVA consists of 63 units. The 
smallest is a 60-megawatt unit, built in 1942, while the largest is 
1300 megawatts, put in service in 1972. The turbines for these 63 
units have been supplied by four different manufacturers. Thus, 
TVA has a variety of different equipment. There have been casing 
cracks in all different types of turbines. During the past 18 to 20 
years, TVA has weld-repaired approximately 40 different casings; 
ie., forty different half-cylinders. Some were weld-repaired as 
many as three times. In total, there have been between 50 and 60 
weld repairs. The types of defects usually found in these compo- 
nents include stress-rupture cracks, thermal-fatigue cracks, and 
cracking associated with casting defects. ‘There are two families of 
materials involved, the Cr-Mo steels and the Cr-Mo-V steels. In the 
TVA system, we deal with materials ranging from 0.5 Cr-0.5 Mo to 
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2-1/4 Cr-1 Mo. There is a corresponding range of materials in the 
vanadium-bearing materials that are used. TVA employs two types 
of repair welding procedures. The first is the so-called “permanent 
repair,” and the second, “temporary repair.” These terms may have 
little meaning in a literal sense. The choice of the terminology was 
made for the following reason: Permanent repair includes stress- 
relief. We use a welding electrode very compatible to the base ma- 
terial and apply a full stress-relief to alleviate the low ductility in 
the heat-affected zone. 


50408 (EPRI-CS—4676-SR, pp 4.!-4.32) Remaining-life 
assessment and repair of Richardson, R.R.; Pard, 
A.G.; Radak, L.J.; Kramer, D. (Southern California Edison, 
Rosemead; Rockwell International, Canoga Park, CA). Jul 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number er 7186920397. (CONF-8506300—). 

From Workshop on life assessment and repair of steam tur- 
bine casings; Palo Alto, CA, USA (4 Jun 1985). 

The steam turbine casing-repair methods employed in the 
past are: (1) excavation of cracks to sound material; (2) arresting 
crack propagation using drilled and pinned holes at crack extrem- 
ities; (3) excavation of cracks to sound material and weld repair 
using a soft, ductile weld-filler material such as low-carbon steel or 
Inconel Filler Metal 182; (4) Mechanical fixes employing pres- 
tressed “tie-rods”; (5) excavation of cracks to sound material and 
weld-repair using a “matching” filler material followed by a local 
sub-critical post-weld heat treatment. In some cases, these repair al- 
ternatives have halted crack growth, perhaps because of the repair 
operation, but more likely due to redistribution of local strain ac- 
companying the crack progress. In all cases, these repairs have al- 
lowed SCE to operate the unit until the next planned outage, when 
a repair or replacement decision would again be considered. Three 
steam turbine casing repairs of most interest are discussed in more 
detail. 1 ref., 19 figs. 


50409 (EPRI-CS—4676-SR, pp 5.1-5.14) Failure of 
steam chest body welds by thermal fatigue. Miller, D.A. 
(Central Electricity Generating Board, Bristol, England). 
Jul 1986. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T186920397. (CONF-8506300—). 

From Workshop on life assessment and repair of steam tur- 
bine casings; Palo Alto, CA, USA (4 Jun 1985). 

In the South Western Region of the CEGB there are four 
major problem areas with casings: creep; thermal fatigue; distortion; 
and finally, either casting defects or, when casting defects have 
been removed during initial manufacture and the casing weld-re- 
paired, the weld repair. Thermal fatigue becomes significant when- 
ever a casing experiences a large number of thermal transients that 
impose cyclic loads on it. This mechanism has caused serious crack- 
ing in some older sets - 60 MW, 100 MW units with single casings. 
For the largest amount of our experience, we deal with thermal- 
fatigue cracks in oil-fired stations used just for shift conditions. We 
did a lot of work on thermal fatigue, especially how to assess the 
damage from it. We now have an exceptionally low rate of ther- 
mal-fatigue cracking. Distortion arises due to the temperature dif- 
ference through the inner cylinder wall, giving rise to elastic strains 
that creep out on load. The resultant plastic strains induce distor- 
tion when the temperature difference is removed. There is a prob- 
lem in a cylinder, when we remove the bolts, from what is called 
“hogging.” The horizontal diameter tends to reduce, and the flange 
faces are in contact only at the corners or the outer edges. This 
causes maintenance problems in terms of putting the casing togeth- 
er again, because of misalignment, clearances, and diaphragm fit- 
ting. In some instances, a reheat treatment procedure has been used 
and/or machining of the faces. Overall, this is a major problem on 
which we have spent a lot of time. The final area is foundry de- 
fects. These are cracks that arise from intrinsic casting defects or 
inadequate weld repairs. CEGB now have full, detailed records of 
all weld repairs made to inner casings during manufacture. These 
will help us to know where to look for these weld repairs during 
future outages. 4 figs. 


50410 (EPRI-CS—4676-SR, pp 6.1-6.31) Steam turbine 
operating lif 


case repairs to extend the ie. Rasmussen, D.M. 
(Turbine Consultants, Inc., Baton Rou mee, LA). Jul 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920397. (CONF-8506300—). 
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From Workshop on life assessment and repair of steam tur- 
bine casings; Palo Alto, CA, USA (4 Jun 1985). 

Several methods of turbine casing repair have been used to 
prevent cracks from propagating. Each method had advantages and 
disadvantages. They should be evaluated for each casing, each 
crack situation, and for the unit's future use pattern and lifetime ob- 
jectives. The three most common methods - (1) grinding out the 
crack, (2) weld repair, and (3) prestressed mechanical repair - have 
been discussed previously by the author in other papers. Additional 
information is supplied here. Some major components such as 
rotors and casings are damaged beyond the point of an economical 
repair. We have recently begun to reverse engineer components for 
obtaining replacement quotations from alternate turbine vendors. 
The replacements would benefit from newer design technology 
while still retaining use of the main bearing standards, valving, 
piping, rotors, shells, etc. 8 refs., 8 figs. 


50411 (EPRI-CS—4676-SR, pp 7.1-7.16) Improvements 
in shell design and maintenance techniques for general elec- 
tric in-service shells. Vogan, J.H.; Morson, A. (General 
Electric Co., Schenectady, NY). Jul 1986. Research 

Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920397. (CONF-8506300—). 

From Workshop on life assessment and repair of steam tur- 
bine casings; Palo Alto, CA, USA (4 Jun 1985). 

Turbine shell castings are complicated structures expected to 
perform several functions; therefore, their designs have to incorpo- 
rate numerous and sometimes conflicting requirements. The state of 
the art of the technologies on which the shell design is based has 
changed dramatically. The first Cr-Mo and Cr-Mo-V shell materials 
were introduced in the 1947-1948 time period to prevent graphitiza- 
tion and retain useful tensile strength at 1000 to 1050°F. During the 
fifties, the primary emphasis was on creep strength. The need for 
rupture ductility was not recognized by existing technology. 
Higher carbon levels were used than are used currently; and phos- 
phorus, sulfur, and other tramp elements were not as strictly con- 
trolled, again because the state of casting art at the time did not 
recognize their significance. Evaluation of samples from high-tem- 
perature regions of these shells after long operation found reversi- 
ble temper embrittlement with Fracture Appearance Transition 
Temperature (FATT) increases of over 200 degrees, due mainly to 
segregation of phosphorus in the grain boundaries. Temper embrit- 
tlement significantly increases the likelihood of brittle cracks; there- 
fore, current shell materials have tight controls on tramp elements 
and no longer experience temper embrittlement. Low-cycle fatigue 
(LCF) is the most common cause of shell cracking. By the mid-six- 
ties there was sufficient data to publish new starting and loading 
recommendations based on LCF crack initiation, and to influence 
the design of new units. The overall GE shell service experience 
has been good, but older units have experienced some cracking of 
varying severity. These units were designed and built before fatigue 
and embrittlement were well understood. Considerable improve- 
ments have evolved both in design and operation which have re- 
duced cracking propensity on new units and replacements. 


50412 Se eee. pp 8.1-8.7) Resolving tur- 
bine casing cracking and distortion cracking. Berrong, D.B. 
(Westinghouse Electric Corp., Orlando, FL). Jul 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920397. (CONF-8506300—). 

From Workshop on life assessment and repair of steam tur- 
bine casings; Palo Alto, CA, USA (4 Jun 1985). 


ponents. As units age at high temperature and are exposed to nu- 
merous thermal cycles, the ability of the casing to perform these 
functions can be impaired by the effects of cracking and distortion. 
A crack in a pressure vessel is a serious situation. Steam leakage or, 
in the extreme, even bursting is possible. Distortion can also have 
disastrous effects if the stationary and rotating components come 
into contact. Weld-repair of cracks will help restore the material in- 
tegrity, and “strong backing” and stress-relieving will help correct 
distortion; but a design or operational change may be required to 
ensure desired: reliability. With our data base of service experience 
and new design techniques, such as 3D finite-element analysis, we 
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can design replacement cylinders that contain pressure and maintain 
alignment better than ever before. 


50413 (EPRI-CS—4676-SR, pp 9.1-9.25) Survey of weld 
repair procedures for high-pressure steam-turbine casings. 
Ackermann, D. (Rockwell International Corp., Canoga 
Park, CA). Jul 1986. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number TI86920397. (CONF- 
8506300—). 

From Workshop on life assessment and repair of steam tur- 
bine casings; Palo Alto, CA, USA (4 Jun 1985). 

Information on weld-repair of turbine casings and other 
large Cr-Mo-V castings was gathered through a search of the liter- 
ature and discussions with utilities that had performed such repairs. 
Magnetic particle testing is generally used to detect cracks, al- 
though considerable disagreement exists as to how much of the 
crack should be removed. Grinding and air-arc gouging are the 
most commonly used methods of removing cracks. Preheat in the 
range of 392 to 482°F (200 to 250°C) is the most common choice, 
but some utilities use a much lower temperature or simply omit the 
preheat. The necessity and temperature of post-weld heat treatment 
(PWHT) are also points of considerable disagreement. The proce- 
dure for any heat treatment must address the issue of total heating 
in a furnace or locally applied heat (such as resistance heating blan- 
kets) and how best to minimize distortion. Methods of bead deposi- 
tion vary considerably, even though most utilities use stringer beads 
and buttering, and many use ing to minimize distortion. The 
traditional electrode choice is Cr-Mo, often with a low hydrogen 
designation. Almost all of the surveyed sources reported good im- 
mediate results, but long-term followups were not available. 30 refs. 


50414 (EPRI-CS—4676-SR, pp 10.1-10.8) Aptech experi- 
ence with steam turbine casings. Rettig, T.W.; Paterson, S.; 
Clark, K. (A ~ Engineering Services, Inc., Palo Alto, 
CA). Jul 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920397. (CONF- 
8506300—). 

From Workshop on life assessment and repair of steam tur- 
bine casings; Palo Alto, ae USA (4 Jun 1985). 

Aptech Engineering Services, Inc. ( has recently 
completed investigations of cracked steam chests in two types of 
turbines used by the US Navy. One type is a small 1700 kW ship’s 
surface turbogenerator; there are typically eight of these units on an 
aircraft carrier. The second type is the main propulsion turbine, 
which is rated at 250,000 hp (180 MW), and there are four of these 
units on the typical carrier. Steam conditions for these two turbines 
are normally 950°F and 1200 psi. During routine operation, these 
turbines see numerous load transients, including rapid startup from 
cold conditions. In some instances, startup from cold conditions to 
full load is achieved in less than a minute, and rarely is more than 
an hour permitted for this process. Consequently, the cracking that 
develops in the wetted metal of the steam chests of these units is 
thermal-stress-driven. Comments are made below on two aspects of 
the investigation: the heat transfer modeling required to determine 
metal temperature boundary conditions for the finite-element stress 
analysis, and repair procedure for thermal-stress-driven cracks. 


50415 (EPRI-CS—4742) Nondestructive inspection sys- 
tems for boiler tubes. Final “_ Richman, R.H.; Rettig, 
T.W.; Paterson, S.R. (Aptech Engineering Services, Inc., 
Palo ‘Alto, CA (USA)). Aug 1986. 225p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920457. 

It was the objective of this project to demonstrate the feasi- 
bility of improved boiler tube inspections the use of state- 
of-the-art nondestructive evaluation (NDE) methods. Although the 
maturity of advanced NDE methods was originally over-estimated, 
particularly for the power boiler environment, very substantial 
progress was made in the course of the work. Four NDE tech- 
niques were scheduled for feasibility trials. These included: immer- 
sion ultrasonic testing (IMUT), electromagnetic acoustic transduc- 
ers (EMAI), low frequency eddy current methods (LFEC), and in- 
frared imaging (IR). Standard test samples with simulated defects 
that included wall thinning, internal grooving, and cracking were 
used. Recognizing that practical inspection rates of at least 15.2 m/ 


min (50 ft/min) are required and that adequate reliability and flaw - 


detectability must be achieved, we judged all techniques, except 
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LFEC, to be suitable for future Infrared imaging was 
judged to be the least sensitive technique of the three potentially 
suitable methods and in the trials flaws had to be greater than 50% 
of the wall thickness or at least 7.6 m (0.3 cm) in diameter to be 
detected by this method. In summary, the potential for improved 
boiler tube inspections was demonstrated with three advanced 
NDE technologies. Although none of the three are field ready at 
this time, it is estimated that the development needed to achieve 
field readiness can be accomplished in a timely way with modest 
funding. 13 refs. 


50416 (THZ-WIK—85-525/593) Conference reports of 
session I, ieurhochschule Zittau (German 
Republic)). 1985. 67p. (In German). (CONF-8504237—Pt.1). 
NTIS (US Sales Only), PC A04/MF A0O1. File Number 
DE86780478. 

From 7. scientific conference on power industry of the In- 
genieurhochschule Zittau; Zittau, German D.R. (16 Apr 1985). 

abstracts are presented for each of the papers in- 

cluded in the data base. 


50417 (NP—6752776) Recalculation of the resonance 
stress of turbine rotor blades of an axial turbine stage with 
adjustable guide blade. Richter, ae Kutz, J. pase og 
Hochschule Aachen (Germany, F. R). schimen). Sep’ 1983 a: 


fuer Strahlantriebe und Ti 
44p. (In German). NTIS (US Sales Only), PC A03/MF 
AOI. File Number DE86752776. 

Naguib’s method of calculating the dynamic excitation forces 
on turbine rotor blades is presented on the basis of flow measure- 
ments in the wake of two different turbine guide blades. The 
method was modified for the specific geometrical and physical 
boundary conditions. This was followed by a calculation of reso- 
nance stresses in the turbine rotor blades in two selected positions 
for which measured data were available. The method described by 
Traumpel/Bloemhof was applied. 


50418 (NP—6752949) Program system SETPOS. Version 
3. User manual, Lund, P. Gysh Fynske Elsamarbejde 
(ELSAM), Fredericia (Denmark)). 1 Jul 1986. 175p. (in 
Danish). NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE86752949. 

A computer program system has been constructed for simu- 
lation of transients in the auxiliary supply systems of power station 
units and industrial plants. The program has been given the 
name SETPOS which is short for Simulation of Electric Transients 
in POwer Stations. Examples of this are ditect on-line starting of 
large induction motors, disconnection of induction motors, fast and 
slow busbar switchings, three-phase faults, etc. 


50419 (NP—6752950) oe of transients ore plants 
with special emphasis on the auxiliary supply. Pt. A 

ces to the technical main report. Lund, P. (Jysk-Fynske Elsa. 
marbejde (ELSAM), Fredericia (Denmark)). 1 Jun 1985. 
154p. (In Danish). NTIS (US Sales Only), PC A08/MF 
AOL. File Number DE86752950. 

There has been developed the prototype of a simulation pro- 
gram for analysis of trnsients in electrical auxiliary supply systems. 
This program gives a flexibile and user-friendly description of the 
physical system and the incidents likely to occur in it. The program 
offers the computation of the transient response of e.g. induction 
motors in this system. The methods implemented in ESACAP en- 
sures fast and reliable simulation of the physical system which is an 
outstanding feature in computations of this type. 


50420 (NP—6752951) a of transients in power plants 


(Denmark)). 1 Jun 1985. 241 
Only), mp | 1/MF A01. File : Number DE86752951. 

A computer program system has been constructed for simu- 
lation of transients in the auxiliary supply systems of power station 
units and industrial plants. The models described above may be 
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combined freely in this program system. User-defined symmetrical 
incidents in such plants can be simulated. Examples of this are 
direct on-line starting of large induction motors, disconnection of 
induction motors, fast and slow busbar switchings, three-phase 
faults, etc. The program system contains an unformated input part 
which reads the input files describing the electrical system and the 
selected incidents. The translation of the total mathematical system 
into the input language of ESACAP is performed automatically 
into a data file which is ready by ESACAP, and then ESACAP 
carries out the transient analysis. Finally, the results of the transient 
analysis can be printed out in the form of plotted graphs represent- 
ing the time variation of selected parameters. The program system 
has been given the name SETPOS which is short for Simulation of 
Electrical Transients in POwer Stations. This program gives a flexi- 
ble and user-friendly description of the physical system and the in- 
cidents likely to occur in it. The program offers the computation of 
the transient response of e.g. induction motors in this system. Final- 
ly, the methods implemented in ESACAP ensures fast and reliable 
simulation of the physical system which is an outstanding feature in 
computations of this type. 


50421 (NP—6770146) Foundation influence on vibrations 
of rotors. Lepper, K.H. (Technische Hochschule Darmstadt 
eee F.R.). Fachbereich Maschinenbau). 14 Jun 1984. 

76p. (In German). NTIS (US Sales Only), PC A09/MF 
AO1. File Number DE86770146. 

The influence of the foundations, especially the ‘elastic foun- 
dation’, on the forced vibrations of steam turbine rotors. Owing to 
the complexity of the system, earlier investigations have usually fo- 
cussed either on rotor vibrations or on foundation vibrations. This 
dissertation applies a so-called ‘kinetic stiffness’ method for calculat- 
ing the unbalance characteristics of coupled rotor/foundation sys- 
tems. Further, the effects of the foundations on the rotor vibrations 
of two operative plants in different power ranges are discussed. 
(HAG). 


50422 (NP—6770150) Job-orientated application of 
colour graphic monitors in power plant control rooms. Harrer, 
M. (Stuttgart Univ. (Germany, F.R.). Fakultaet 5 - Energie- 
technik). 18 Mar 1985. 124p. (In German). NTIS (US Sales 
Only), PC A06/MF A0O1. File Number DE86770150. 

The author investigates the applications of colour graphic 
monitors in power plant control rooms, e.g.: Ergonomic aspects of 
colour graphic monitor workstations; general applications of moni- 
tors in power plant control rooms; optimum display of process in- 
formation; monitor access and operation; analysis of the information 
displayed and hardware and software of the monitor system. 


50423 (SAND—85-1558C) Analysis of a customer-side-of- 
the-meter storage battery facility. Murphy, K.D. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 2p. (CONF-861068—1). NTIS, PC A02/ 
MF A0O1; 1; GPO Dep. File Number DE86009857. 

From Electrochemical Society fall meeting; San Diego, CA, 
USA — Oct 1986). 

A customer-side-of-the-meter (CSOM) storage battery load- 
leveling facility was analyzed using a risk-adjusted approach to the 
capital budgeting decision. This report presents a capital budgeting 
methodology that is more theoretically correct and technically ele- 
gant than other methods. It was concluded that the textile 
manufacturer's CSOM investment project is riskier than originally 
thought. 


50424 (TVA/OP/EDT—86/27) Testing erosion-resistant 
ne cee cians Cea a he hae 
2 intermediate pressure turbine. Karr, O.F.; Frank, R.L.; 
Gaston, D.E. Jr.; Bradford, T.L. (Tennessee Valley Author- 
ity, Chattanooga (USA). Div. of Energy Demonstrations 
and Ee meray! n+ cn — 32p. NTIS, PC A03/MF AO1. 

File Number 

Solid particle aeliie om is caused by oxide particles in 
steam. Hard oxide particles exfoliate from the inside surfaces of 
boiler tubes and steam lines and are carried by the steam to the tur- 
bine where they impact and erode stationary and moving turbine 
parts (nozzles, moving blades, stationary blades, seal strips, and 
shrouds around the blades). The first stages of the high pressure 
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(HP) and intermediate pressure (IP) turbines experience the greatest 
amount of SPE. Though many owners experience erosion in the 
first stages of both HP (main steam) and IP (reheat steam) turbines, 
TVA’s principal erosion experience is in the IP or reheat steam tur- 
bines. This report is limited to the first few stages of IP turbines, 
referred to as "first reheat stages.” Hard chromium carbide plasma 
coatings have been developed. The coating was installed in Para- 
dise Unit-2 IP turbine, 9th and 10th stages. Pretest inspection report 
is given. 


2002 Environmental Control Technology 


REFER ALSO TO CITATION(S) 49692, 49693, 49696, 49698, 50864, 51140, 
51947, 51948, 51961, 51962, 51963, 51964, 51995, 51999, 52026 


50425 (DOE/EA—0262) Environmental assessment for 
the terminal expansion project. (USDOE Bonneville Power 
Administration, Portland, OR. Office of Engineering and 
Construction). Feb 1985. 35p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86014007. 

The Terminal Expansion Project is proposed by Bonneville 
Power Administration (BPA), Southern California Edison (SCE), 
and the Los Angeles Department of Water and Power (LADWP) 
to increase the operating capacity of the existing bipole direct cur- 
rent (dc) Intertie line between the Celilo Converter Station at The 
Dalles, Oregon, and the Sylmar converter Station at Sylmar, Cali- 
fornia. The proposal will allow a greater exchange of electric 
power between the Pacific Northwest (PNW) and Southern Cali- 
fornia without constructing new interregional transmission lines. By 
adding more alternating ac/dc converter equipment at the termi- 
nals, the conductors on the existing 845-mile dc intertie transmis- 
sion line can be operated at full design capacity. The dc Intertie 
plus two other ac lines which terminate near San Francisco com- 
prise the “Intertie.” Though the project is interregional, relatively 
little construction will be needed. This Environmental Assessment 
addresses the environmental impacts of the proposed actions and 
makes a determination as to their significance. Though LADWP is 
complying with the State environmental process, as required by the 
California Environmental Quality Act (CEQA), the impacts of their 
construction are being considered as part of the impacts of the 
overall proposal and are considered in the determination of signifi- 
cance. 


50426 (DOE/RG—0067) New England/Hydro-Quebec 
terconnection, 


+-450 kV transmission line in Phase II. Draft 
Environmental Impact Statement. (USDOE Economic Regu- 
latory Administration, Washington, DC. Office of Fuels 
Programs). Aug 1986. 264p. NTIS, PC A1l2/MF AOI; 1; 
GPO Dep. File Number DE86014187. 

The proposed action is the issuance of an amendment to 
Presidential permit PP-76 to the Vermont Electric Transmission 
Company to operate the international interconnection therein au- 
thorized at power levels above those stipulated in PP-76, and to 
construct new transmission facilities to distribute this power. The 
proposed new facilities, referred to as Phase II, consist of the exten- 
sion of the Phase I -+450-kV dc transmission line (predominantly 
along existing transmission rights-of-way) between the town of 
Monroe, New Hampshire (the terminus of Phase I) and the town of 
Groton, Massachusetts; the construction of an 1800-MW dc/ac con- 
verter terminal at the terminus of the proposed dc line; and the 
construction of two new 345-kV ac transmission lines along existing 
transmission rights-of-way and terminating at an existing substation 
at West Medway, Massachusetts. These new tranmission lines are 
needed to reinforce the existing New England 345-kV ac transmis- 
sion system and thereby allow the NEPOOL system to operate reli- 
ably at the higher levels of import. The principal environmental im- 
pacts of the construction and operation of the transmission facilities 
will be the conversion of a small amount of primarily forested land 
to right-of-way (shrubland/grassland vegetation) or to other 
project-related uses, and minor (incremental) visual impacts. 
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50427 (EPRI-NP—4726-Vol.1) Seismic hazard methodol- 
ogy for the Central and Eastern United States. Volume 1: 
methodology. Final report. McGuire, R.K.; Veneziano, D.; 
Toro, G.; ; O'Hara, ex po L.; Patwardhan, A.; Kulkarni, 
R.; Kenney, R,; Winkler, R os K. (Risk Engi- 
neering, Inc., Golden, CO (USA); osc Consultants, 
Inc., San Francisco, CA (USA); Woodward-Clyde Associ- 
ates, San Francisco, CA (USA); Cygna Corp., San Francis- 
co, CA (USA)). Jul 1986. 213p. Saeas Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920445. 

A methodology to estimate the hazard of earthquake ground 
motion at a site has been developed. The methodology consists of 
systematic procedures to characterize earthquake sources, the seis- 
micity parameters of those sources, and functions for the attenu- 
ation of seismic energy, incorporating multiple input interpretations 
by earth scientists. Uncertainties reflecting permissible alternative 
inperpretations are quantified by use of probability logic trees and 
are propagated through the hazard results. The methodology is 
flexible and permits, for example, interpretations of seismic sources 
that are consistent with earth-science practice in the need to depict 
complexity and to accommodate alternative hypotheses. This flexi- 
bility is achieved by means of a tectonic framework interpretation 
from which alternative seismic sources are derived. To estimate 
rates of earthquake recurrence, maximum use is made of the histori- 
cal earthquake database in establishing a uniform measure of earth- 
quake size, in identifying independent events, and in detemining the 
completeness of the earthquake record in time, space, and magni- 
tude. Procedures developed as part of the methodology permit re- 
laxation of the usual assumption of homogeneous seismicity within 
a source and provide unbiased estimates of recurrence parameters. 
The methodology incorporates the Poisson-exponential earthquake 
recurrence model and an extensive assessment of its applicability is 
provided. Finally, the methodology includes procedures to aggre- 
gate hazard results from a number of separate input interpretations 
to obtain a best-estimate value of hazard, together with its uncer- 
tainty, at a site. 


(PB—86-199841/XAB) EPA's LIMB (Environ- 
mental Protection Agency's Limestone Injection Multistage 
Burner) development and demonstration Hendriks, 
R.V.; Nolan, P.S. (Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Air and Energy Engi- 
neering Research Lab.). 1986. 9p. (EPA/600/J—86/049). 
NTIS, PC A02/MF AOI. 

The paper describes and discusses key design features of the 
retrofit of EPA’s Limestone Injection Multistage Burner (LIMB) 
system to an operating, wall-fired utility boiler at Ohio Edison's 
Edgewater Station, based on the preliminary engineering design. 
The full-scale demonstration is expected to prove the effectiveness 
and cost of the LIMB concept for use on large-scale utility boilers. 
To date, a preliminary engineering design for the Edgewater unit 
has been prepared, incorporating the technology developed in 
smaller-scale studies. EPA is engaged in a multi-year program to 
develop an improved control technology for emission of sulfur and 
nitrogen oxides (SOx and NOx) from the combustion of fossil fuels. 
The technology, called LIMB, involves staged-flow coal burners 
and injection of a reactive sorbent into the furnace to reduce emis- 
sions. 


2003 Power Transmission And Distribution 


REFER ALSO TO CITATION(S) 51062, 51063 


MA (USA). Power Transformer Dept.). Mar 1986. Contract 
AC02-79ET29071. 286p. NTIS, PC A13/MF A011; 1; GPO 
Dep. File Number DE86015021. 

Considerable effort was spent in prior projects to identify 
the design concept for “The Transformer Of The Future” that had 
the best chance of being developed into a commercial product. 
This concept was built upon the application of modern materials 
and in new and innovative ideas. Specifically this concept integrat- 
ed the following interrelated features into an efficient transformer 
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design: Sheet windings, which simplify transformer construction; 
polymer film turn insulation, which leads to high space factors in 
the windings, yielding compact, lighter weight transformers; high 
density: gaseous insulation (SF¢ in particular), which provides good 
dielectric strength outside the windings, and allowed the selection 
from a wide variety of polymer films not particularly suitable in 
convectional transformer oil; and a separate sealed liquid cooling 
system, which achieves efficient heat transfer in the core and wind- 
ings. This project was to develop the concept into forms and tech- 
nology usable for the design of Large Power Transformers. This 
volume includes the executive summary, introduction, and the para- 
ee ee 
opment area. 


50430 (DOE/ET/29071—16-Vol.2) Compact gas-insulat- 
ed transformer project. Final report, October 1, 1979-Decem- 
ber 31, 1983. Volume 2. (General Electric Co., Pittsfield, 
MA (USA). Power Transformer Dept.). Mar 1986. Contract 
AC02-79ET29071. 301p. NTIS, PC A1l4/MF A011; 1; GPO 
Dep. File Number D 15022. 

This volume contains the analytical techniques development 
and dielectric technology (for windings, cooling pipes). (DLC) 


50431 ee Compact gas-insulat- 
ed transformer project. Final report, October 1, 1979-Decem- 
ber 31, 1983. Volume 3. (General Electric Co., Pittsfield, 
MA (USA). Power Transformer Dept.). Mar 1986. Contract 
AC02-79ET29071. 314p. NTIS, PC A1l4/MF AO01; 1; GPO 
Dep. File Number D 15023. 

The following tasks are covered in this volume: electromag- 
netic technology, thermal technology, and mechanical technology. 
(DLC) 


50432 See So gas-insulated 
transformer project. Final report, October 1, 1979-December 
31, 1983. Volume 4. (General Electric Co., Pittsfield, MA 
(USA). Power Transformer t.). Mar 1986. Contract 
AC02-79ET29071. 32ip. NTIS, PC A1l4/MF A011; 1; GPO 
Dep. File Number DE86015024. 

This following tasks are covered by this volume: materials 
technology, prototype development, documentation, manufacturing 
development, commercialization feasibility study, and systems stud- 
ies. (DLC) 


(EPRI-EL—4540-CCM-Vol.17) TLWorkstation 

code: Version 1.0. Volume 17. MFAD manual. DiGioia, A.M. 

, R.A. (GAI Consultants, Inc., Monroeville, PA 

(USA) ul 1986. 42p. Research rts Center, Box 50490, 
Palo Alto, CA 94303. File Number T186920439. 

This Application Guide and Users Manual on the MFAD 
(Moment Foundation Analysis and Design) computer program rep- 
resents a synthesis of results from EPRI Project RP1220. original 
work on this project produced the computer program PADLL 
which focused on the design and analysis of drilled shaft founda- 
Cone eal yO a ee 
vestigations have modified the original model for application to 
direct embedment foundations. The computer program MFAD in- 
corporated both the original work and the direct embedment re- 
search and replaces PADLL. It also uses a fully interactive user 
interface common to several other TLWorkstation application pro- 
grams. 


50434 (EPRI-EL—4540-CCM-Vol.18) TLWorkstation 
code: Version 1.0, Volume 18: PADLL manual. LeMaster, 
R.A. (Sverdrup Technology, Inc., Tullahoma, TN (USA)). 
Jul 1986. . Research rts Center, Box 50490, Palo 
Alto, CA 94 03. File Number T186920440. 

The high-moment type of foundations addressed by the Pier 
Analysis and Design for Lateral Loads (PADLL) are generally as- 
sociated with single-pole structures or longitudinally loaded H- 
frames. The PADLL program can be used to perform three types 
of analyses for laterally loaded drilled piers - it computes the: non- 
linear load-deflection of load-rotation response of a pier, maximum 
lateral load which can be resisted by the soil surrounding a pier, 
and minimum diameter or volume of a pier required to react a set 
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of specified loads. The analytic model employed by PADLL is se- 
miempirical. The program is based on a three-dimensional finite ele- 
ment analysis that was simplified for production use and was modi- 
fied based on the results of 14 full-scale field tests. 


50435 7 pp 2.1-2.4) Customer sensitivi- 
ty - the key. Read, W.S. (Canadian Electrical Association, 
Montreal, Quebec). Jun 1986. Research rts Center, Box 
50490, Palo Alto, CA 94303. File Number T1I86920370. 
(CONF-851215—). 
From International load management conference and exposi- 
tion; Chicago, IL, USA (9 Dec 198: 

ee | is eed of load management activities of 
dc: saccupen tehannadk dchecidion: Stans dotetiee ap th et 
the electric utilities’ customers are discussed. The utilities must pro- 
vide programs which the customer can choose from to control 

electric power consumption. 


50436 (EPRI-EM—4643, pp 3.1-3.7) Shift in priorities 
and the impact on load management. Fickett, A.P. (Electric 
Power Research Institute, Palo Alto, CA). Jun 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920370. (CONF-851215—). 

From International load management conference and exposi- 
tion; Chicago, IL, USA 9 Dec 1985). 

The prospects for load 


Side Management (DSM) is discussed. DSM implies a comprehen- 
sive effort that integrates planning and forecasting, end-use technol- 
ogy options, and customer preferences with alternative supply side 
options to develop strategies that can allow utilities to: improve 
value for their customers; provide a more competitive product; 
reduce overall costs; and allow the utility to control/manage its 
future. It was found that demand side management is well estab- 
lished within the utility industry; that load management is an inte- 
gral part of demand side management; and the prospects for load 
management are excellent. 


50437 (EPRI-EM—4643, pp 4.1-4.6) Power of Holes 
program. Morron, T.D. (Edison Electric Institute, W: 
ton, DC). Jun 1986. Research Reports Center, Box 504! 
coat isp CA 94303. File Nesber 1186920370. (CONF- 
From International load management conference and exposi- 
tion; Chicago, IL, USA Ao Dec 1985). 
is suggested that electric utilities re-examine their national 
ustibnaa taney tateltn daedeneete deans 
it is communicating to customers to the greatest extent 
possible and that as an industry it is truly committed to customer 
service and caring. The power of choice program for accomplish- 
ing these objectives is reviewed. The power of choice program 
seeks to: improve the financial base, become more active at the 
local level, and be committed to the program's success. 


50438 (EPRI-EM—4643, pp 5.1-5.6) Load management. 
Hobart, L. (American Public Power Association, Washing- 
ton, DC). Jun 1986. Research Reports canes, 3 Box 50490, 
Palo Alto, CA 94303. File Number 1186920370. (CONF- 
851215—). 
From International load management conference and exposi- 
tion; Chicago, IL, USA (9 Dec 198 
The siestvic wtilisy i arate tp Ged ails theicdldiaaiain 
sani de deieal Ma dete ee aatinn amen 
educated guesses as to what the demand will be several years from 
now. If the forecast is missed either way it can have a devastating 
economic impact on the customer. Load management is a way to 
make the decisions a little easier and the forecasts more accurate. 
Some of the components of a good load management system are 
discussed. 


50439 «Ss (EPRI-EM—4643, 


tems and load management. 
Electric ive Association, Wachiagion, DC). Jun 
1986. Research Reports Center, B Box 50490, Palo Alto, CA 
94303. File Number T186920370. (CONF-851215—). 

From International load it conference and exposi- 
tion; Chicago, IL, USA (9 Dec 1985). 


160] Rural electric sys- 
J. (National Rural 


Rural electric systems have had a strong interest in load 
management for many years and have been extensively involved 
with innovative residential applications of demand side management 
technology. Some of these technologies are: dual-energy, off-peak 
water heating; remote control of consumer appliances; and electric 
thermal storage. Why the rural electric systems have this special in- 
terest in load management is discussed. The goal of load manage- 
ment is to reduce the cost of electric power to the consumer. 


50440 eee hs pp 7.1-7.8) Capsule history of 
load management. Gellings, C.W. (Electric Power Research 
Institute, Palo Alto, CA). Jun C086 Research Reports © 
Center, Box 50490, Palo Alto, CA 94303. File Number 
TI86920370. (CONF-851215—). 

From International load management conference and exposi- 
tion; os IL, USA (9 Dec 1985). 

The history of load management is reviewed. The history of 
load management in the electric utility industry provides insights 
and important lessons for today’s utility planner. But the industry 
faces unprecedented challenges and pressures on several fronts. The 
ability to integrate developments in institutional and economic fac- 
tors, in addition to technological developments, is vital to under- 
standing the future of demand side activities. History has clearly 
shown the benefits of proactive marketing and management on the 
customer side. 


50441 (EPRI-EM—4643, pp 8.1-8. ag Overview of load 
management activity and experience in the United States. 
Rabl, V.A.; Blevins, R.P. (Electric Power Research Insti- 
tute, Palo Alto, CA). Jun 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920370. 
(CONF-851215—). 

From International load management conference and exposi- 

ion; Chicago, IL, USA (9 Dec 1985). 

Since 1977 the Electric Power Research Institute has spon- 
sored surveys aimed at identifying and describing utility end-use ac- 
tivities. These surveys have focused on load management (load con- 
trol, thermal storage, and dual-fuel heating), efficient energy use, 
and end-use solar technology programs. The results of the most 
recent survey effort with emphasis on reported load management 
activities are described. Discussions of the technologies used, utility 
ee eee 


50442 (EPRI-EM—4643, pp 9.1-9.11) Overview of Cana- 
dian in demand-side management. Stricker, S.; 
Hajas, R.L. (Ontario Hydro, Toronto). Jun 1986. Research 


Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number TI86920370. (CONF-851215—). 
From International load management conference and exposi- 
Om nee IL, USA (9 Dec 1985). 
Canadian experience in demand-side management 
oun s inane The Canadian utilities’ experience with load 
management is, broadly speaking, much less than their counterpart 
American utilities because: Canadian utilities have not been as de- 
pendent upon oil fuelled generation as US utilities; they are aware 
however that one of the US utilities’ objectives is to decrease the 
need for oil, and that load management is helping; deriving load 
management benefits presents a bigger challenge for Canadian 
provinces with large hydraulic resources; American utilities have 
more government regulation than Canadian utilities; 
Canadian utility rates are generally lower; and some Canadian utili- 
ties have excess capacity. Canadian experience does vary from 
province to province for interesting reasons and some insights into 
what is happening in Canada are presented. 


50443 (EPRI-EM—4643, pp 10.1-10.12) Use of ——— 
purpose development system in a of a large-scale elec- 
trical distribution control system. W. GR. Jr.; 
Broadaway, E.R.; Bentz, R.R. (Oak Ridge National Lab., 
TN). Jun 1986. Research Reports Center, Box 50490, Palo 

CA 94303. File Number 1186920370. (CONF- 


load it conference and exposi- 
tion; Chicago, IL. USA @ Deo 1985) 
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Large-scale automation systems have become standard com- 
ponents in today’s modern industrial plants. Many industries such as 
petrochemical, paper, and steel have used these systems for many 
years to improve plant efficiency and to produce a higher quality 
product. Electric distribution utilities, pressured by ever-increasing 
fuel and construction costs, are viewing this technology for similar 
reasons. In general, the benefits that can be achieved with this tech- 
nology are bounded only by the limits of the overall system or its 
utilization. One effective mechanism used to maximize the utiliza- 
tion of automation systems is the development system. A develop- 
ment system is usually a scaled-down version of a large-scale auto- 
mation system and is used as a general support tool for the large 
one. That is, the development system is used to develop control 
concepts and the software for implementation on the larger-scale 
system. If fully utilized, the development system also serves as a 
proving ground to verify and validate the software before it is in- 
stalled on real-world automation systems. One such development 
system, the Athens Automation and Control Experiment Test 
System (AACETS) is described. Specifically, the development 
system and the manner in which it is used to develop experimental 
support software and to acquire pre-installation characterization 
data, including data acquired on a residential load monitoring 
system is described. 


50444 (EPRI-EM—4643, pp 11.1-11.7) Silicon crystal 
ball advanced load management technology & applications. 
Abbott, R.E. (Plexus Research, Inc., Acton, MA). Jun 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920370. (CONF-851215—). 

From International load management conference and exposi- 
tion; Chicago, IL, USA (9 Dec 1985). 

The evolution of technology which has enabled electric utili- 
ty load management applications to be extended to an ever-widen- 
ing array of productive applications with improved reliability, 
availability and lower costs is examined. New and emerging tech- 
nologies are discussed which promise yet more opportunities for 
creative blending of technology and load management problem 
solving. 


50445 (EPRI-EM-—4643, pp 12.1-12.14) Factors affect- 
ing radio switch availability in a direct load control system 
employing VHF radio communications. Hyde, F.M. (Pacific 
Gas and Electric Co., Marietta, GA). Jun 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number TI86920370. (CONF-851215—). 

From International load management conference and exposi- 
tion; Chicago, IL, USA (9 Dec 1985). 

A systematic discussion of the various factors related to the 
availability of a direct load control system employing VHF radio 
communications is presented. It is shown that the real-world oper- 
ating cost of a direct system is influenced by a number of compo- 
nents in addition to random equipment failure. The attributes of 
each component are discussed and methods for mitigating their in- 
fluence are presented. The data and conclusions were developed 
from the study of Pacific Gas and Electric’s 60,000 point Residen- 
tial Peak Load Reduction Project. 


50446 (EPRI-EM—4643, pp 13.1-13.7) Evaluation of 
controlled electric thermal storage heating system perform- 
ance. Robinson, D.E. (New England Power Service, West- 
borough, MA). Jun 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1186920370. 
(CONF-851215—). 
From International load management conference and exposi- 
tion; on, IL, USA (9 Dec 1985). 
lew England Electric and its retail subsidiary, Massachu- 
setts Blecic Company, have been actively following developments 
in electric storage heating technology. Storage heating presents 
some unique advantages to a winter peaking utility. It can shift 
electric heating loads from on-peak time periods to off-peak time 
periods, potentially reducing the need for new generation, and pro- 
moting the effective use of existing plant capacity. How effective 
are the storage units in practice, do they provide adequate comfort, 
is there any penalty in overall heating efficiency relative to electric 
baseboard i 
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during the second half of 1982. This large scale program compared 
464 storage heat apartments with 683 resistance baseboard heat 
apartments having similar characteristics. The results of the studies 
are presented. 


50447 (EPRI-EM—4643, pp 16.1-16.5) Load manage- 
ment at Virginia Electric & Power Company. Bhagchandani, 
P.A. (Virginia Electric and Power Co., Richmond). Jun 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920370. (CONF-851215—). 

From International load tt conference and exposi- 
tion; Chicago, IL, USA (9 Dec 1985). 

A slide presentation is given of the load management pro- 
gram at the Virginia Electric and Power Company (VEPCO). 
Load management as it relates to society, life styles, and the ever- 
changing economic situation is discussed. The commitment to load 
management at VEPCO requires the company to reassess at regular 
intervals each of these aspects for the continued success of the pro- 
gram. 


50448 a nage ma a JO pp 17.1-17.10) Tennessee 
Valley Authority's (TVA) load control programs: — and 
future. Harris, P.H. (Tennessee Valley Authority, Chatta 
nooga). Jun 1986. Research Reports Center, Box 50490, 
oan is CA 94303. File Number T186920370. (CONF- 
From International load 
tion; Chicago, IL, USA (9 Dec 1985). 
Information is provided on TVA’s past efforts with direct 
control load management beginning with its data gathering efforts 
in the late 1970s and the subsequent implementation of the Cycle & 
Save Program in the early 1980s. In addition to past efforts, TVA 
is now moving into new and novel cooperative agreements with 
the distributors of TVA power utilizing shared equipment for joint 
control. Equipment and operational needs and challenges of this 
new effort are discussed. 


tt conference and exposi- 


50449 (EPRI-EM—4643, pp 18.1-18.23) Implementation 
control 


of a large-scale direct load system some critical fac- 
tors. Stitt, J.R. (Florida Power Corp., St. Petersburg). Jun 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920370. (CONF-851215—). 

From International load management conference and exposi- 
tion; Chicago, IL, USA (9 Dec 1985). 

Several aspects of the implementation of a large-scale direct 
load control system are described. The need to maintain flexibility, 
and to carefully monitor critical variables affecting the overall im- 
plementation, is discussed. The existing Direct Load Control 
System at Florida Power Corporation is described, and factors re- 
lating to its integration to the bulk power supply operation are con- 
sidered. 


50450 (EPRI-EM—4643, pp 19.1-19.10) Case for cool 
storage. Tamblyn, B.T. (President of Engineering Interface 
Ltd., Willowdale, Ontario). Jun 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920370. (CONF-851215—). 

From International load management conference and exposi- 
tion; Chicago, IL, USA (9 Dec 1985). 

Interest in thermal storage is increasing as more systems are 
installed and more operating data emerges. Electric utilities are 
adopting storage as one strategy in their load management pro- 
grams. The last few years have marked the ascendancy of ice as a 
competitor for water with respect to media for cool storage. At 
least four types of ice making equipment are being promoted by 
more than a dozen manufacturers. The four types of ice makers are: 
direct expansion coil module, glycol coil module, shucker type ice 
maker, and refrigerated tube ice makers. Water storage systems 
have been installed in sizes up to 4,000,000 gallons. Systems are 
classified by the method used to minimize temperature blending. 
The coal storage concept is being actively promoted by utilities 
who are finding more reasons each year to promote load manage- 
ment. 





20 ELECTRIC POWER ENGINEERING 
2003 Power Transmission And Distribution 


50451 (EPRI-EM—4643, pp 20.1-20.20) expe- 
rience with an ice storage system: a case - McNeil, 
W.P. (Commonwealth Edison Co., Chicago, IL). Jun 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920370. (CONF-851215—). 

From International load management conference and exposi- 

Chicago, IL, USA (9 Dec 1985 

= Thateal anergy sorags ies become recognised se a method 
of reducing summer electrical demands for air conditioning. The in- 
creased interest in this technology has resulted in the installation of 
thirty ice storage systems in Northern Illinois over the past six 
years. While most of these systems are used for space conditioning, 
the concept has proven to be effective in other applications such as 
erating costs with the alternative conventional system, a savings of 
25% to 50% can typically be realized. From a utility standpoint, 
thermal storage represents an ideal demand-side management tool. 
Load factor improvement can be accomplished by simultaneously 
reducing on-peak demand and increasing off-peak energy consump- 
tion. The result is far better utilization of existing capacity and a 
delay in the need fo~ new capacity. In order to evaluate the actual 
performance of these systems, several installations have been sepa- 
rately evaluated by the utility at various sub-component levels. The 
results of the data analysis for one of these systems is discussed. A 
comparison is made between the ice storage system and a conven- 
tional chiller in order to determine the benefits obtained by both 
the utility and the end user. 


50452 (EPRI-EM—4643, pp 21.1-21.33) Marketing ther- 
mal storage. Knipp, R. (Dallas Power & Lighi, TX). Jun 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920370. (CONF-851215—). 

From International load management conference and exposi- 

Chicago, IL, USA (9 Dec 1985 

— Texas Utilities Electric i has actively encouraged 
the installation of thermal storage systems in commercial buildings 
since 1981. Due to the great influx of people into the service area 
and the resultant increase in the system peak load, thermal storage 
is viewed as an effective means to practice load management, re- 
ducing or delaying large capital expenditures for new generating 
plants. The program is still young, relative to the long lead times 
required in building construction. However, it is felt that the com- 
pany has been effective in introducing thermal storage, especially in 
the Dallas area. Currently, over 14 million square feet of commer- 
cial building space is either using thermal storage, or has it under 
construction in the city of Dallas. Almost every major engineering 
firm in Dallas has designed at least one thermal storage system. The 
market share for buildings utilizing thermal storage rose to 38% in 
1984, indicating a growing interest in the systems. It is believed that 
having a good program is necessary for success in thermal storage. 
Furthermore, good programs need to be implemented. They do not 
sell themselves. Effective marketing is essential to success. The 
TUEC experience with thermal storage is reviewed, and thermal 
storage sales techniques are explored. 


50453 (EPRI-EM—4643, pp 22.1-22.12) Estimating the 
market penetration of cool storage at Florida Power & Light. 
Zeidler, P.C. (Florida Power and Light Co., Miami). Jun 
1986. Research rts Center, Box 50490, Palo Alto, CA 
94303. File Number T186920370. (CONF-851215—). 

From International load ent conference and exposi- 


tion; Chicago, IL, USA (9 Dec 1985). 

Electric utilities are i ingly investigating demand-side 
management options as alternatives or additions to traditional 
supply options. The most attractive demand-side technologies are 
those that offer a significant potential for improving utility load 
factor, thereby providing opportunities for benefits to both the utili- 
ty and the customer. One of the most promising such technologies 
is cool storage (CS). Recognizing the potential benefits of cool stor- 
age, Florida Power and Light (FPL) initiated this study of cool 
storage in November, 1984. The potential market for cool storage, 
the potential load deferral benefits, and the impacts of utility pro- 
gtams and incentives were assessed. The principal objective of the 
en en ee ee ee 

market penetration for cool storage technology in the commercial 
and industrial sectors in the Florida Power and Light service areas. 
The results of the study are presented. 


50454 (EPRI-EM—4643, pp 23.1-23.13) ae 
demand-side equipment to meet load t require- 
ments in the 1990s. Caskey, J.F. (Pacific Gas & Electric 
Co., San Francisco, CA). Jun 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920370. (CONF-851215—). 
From International load 
tion; Chicago, IL, USA (9 Dec 1985). 
The preliminary findings of a research project aimed at iden- 
tifying the load management technology needs for the 1990s are 
presented. The project was divided into four phases: Phase I - de- 
termine functional requirements, Phase II - identify functional capa- 
bilities, Phase III - develop research plan, and Phase IV - imple- 
ment research plan and evaluate results. The results of Phase I and 
Phase II of the project are presented. The major points made are: 
(1) load management equipment development should be oriented 
toward satisfying the utility’s load shape and functional require- 
ments and away from projects created to test various pieces of 
equipment; (2) a relatively simple screening model can be used to 
identify load management concepts that satisfy various corporate 
load shape and customer service objectives; (3) the next generation 
of load management programs will focus on providing customer 
service options and verifying performance under those options 
through the household meter; and (4) providing accurate price sig- 
nals and monitoring customer performance through the meter will 
be the responsibility of the utility. 


tt conference and exposi- 


50455 (EPRI-EM—4643, pp 24.1-24.6) Local control - 
experience with interlocking. Morgan, R.J. (Central Illinois 
Light Co., Peoria). Jun 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI86920370. 
(CONF-851215—). 

From International load management conference and exposi- 
tion; Chicago, IL, USA (9 Dec 1985). 

Central Illinois Light Company began implementation of a 
large residential Time-of-Use rate during 1981. Residential custom- 
ers using 2500 kWh during any two of the four summer months, 
June through September, qualified for the rate. In addition to time- 
of-use pricing, the rate includes a capacity charge in the four 
summer months only. The capacity charge was based on the peak 
15-minute demand set that month during the on-peak hours. Cur- 
rently, the capacity charge is $9.79 per KW and the on-peak peri- 
ods are 10:00 A.M. to 10:00 P.M. Monday through Friday. The ca- 
pacity charge of the rate encourages avoiding stacking of major ap- 
pliances to reduce peak demand. Although a number of devices to 
control residential electric demand were marketed in various parts 
of the country, none were available locally. To support implemen- 
tation of the Item-of-Use rate, CILCO decided to offer for sale to 
these customers a residential demand controller. The results of the 
program are presented. 


50456 (EPRI-EM—4643, pp 25.1-25.12) Evaluating the 
performance of residential local and distributed logic load 
controllers, Adamczyk, T.J. (BRI Systems, Inc., Glendale, 
AZ). Jun 1986. Research Reports Center, Box 50490, Palo 
a : — 94303. File Number 1186920370. (CONF- 

From International load management conference and exposi- 
tion; Chicago, IL, USA (9 Dec 1985). 

BRI Systems conducting a research effort on field perform- 
ance of residential local and distributed load controllers. The study 
focuses on current residential, local and distributed contro! technol- 
ogies. Its purpose is to address several key technical issues concern- 
ing the performance and costs of residential controls imp!ementa- 
tion. The design of current residential load control products is 
based, to a large extent, on tests that have been conducted with car- 
lier models over the past decade. Numerous innovative design ad- 
vancements have been made within a small number of years. This 
has resulted in the introduction of some very promising products. 
Over 75,000 of these controls are installed in one utility service 
area. Given the industry interest in this area, a need exists to better 
understand how load controllers operate and to identify the benefits 
that can be derived from their use. The purpose of this study has 
been to utilize utility data on load controls employed in the field to 


' determine performance in the face of customer diversity, varying 
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demographics and different climatic conditions. The principal ele- 
ments and findings of the study are discussed. 


50457 (EPRI-EM—4643, pp 26.1-26.23) Residential 
demand control implementations. Moe, M. (Dencor Inc., 
Denver, CO). Jun 1986. Kesearch Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T1I86920370. 
(CONF-851215—). 

From International load management conference and exposi- 
tion; oe! IL, USA (9 Dec 1985). 

Demand rates ‘or equipment for demand reduction are 
being used by an increasing number of utilities to decrease the cost 
of purchased power or to remain competitive with other fuels in an 
effort to keep current customers and attract new customers. Cus- 
tomer acceptance of demand rates is shown to depend upon the 
availability of equipment to relieve the burden of continual concern 
about the effect of each moment's activities on the peak demand. A 
description is given of several forms of load control and the use of 
each in implementing a variety of rates. Emphasis is placed on load 
control devices used on the customer side of the meter. These de- 
vices include whole house demand controllers, interlocks, and tem- 
perature activated duty cyclers. A tabulation of demand control 
strategies for use with or without demand meters, as well as with 
or without central utility control systems is presented. Advantages 
and disadvantages of each method of control are discussed. Data 
illustrating the effectiveness of different equipment types for de- 
creasing coincident demand is included. 


(EPRI-EM—4643, pp 27.1-27.5) Dual fuel heat- 
aa Hatling, N.J. (Otter Tail Power Co., Fergus Falls, 


MN). Jun 1986. Research Reports Center, Box 36490, Palo 
Alto, my 94303. File Number 1186920370. (CONF- 
851215—). 

From International load management conference and exposi- 
tion; Chicago, ea! USA (9 Dec 1985). 


Power Company is an investor-owned utility with 
its general office in Fergus Falls, Minnesota. About 122,000 cus- 
tomers are served in a 50,000 square mile service territory that is 
spread out over parts of three states: Minnesota, South Dakota and 
North Dakota. Sales were substantially increased each year, during 
the 60s and 70s, because of the electric heating load. In 1979, a load 
management committee was formed to investigate the options avail- 
able for controlling peak demands. Dual-fuel heating systems ap- 
peared to be the best load to work on. Company efforts to promote 
this type of heating system are described. 


50459 (EPRI-EM—4643, pp 28.1-28.4) Load shaping 
through energy marketing. Simmons, H.O. (Lincoln Electric 
System, “NED. Jun 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1186920370. 
(CONF-851215—). 

From International load 
tion; Chi ea ae 

The In Electric System (LES) is one of the many elec- 
tric utilities that has reinstituted energy marketing. The benefits of 
the all electric home and business are discussed, and the installation 
of electric equipment in new construction and replacement applica- 
tions is encouraged. The activities today, however, bear only some 
resemblance to the load building efforts were engaged in until the 
early 1970s. Today, specific loads are sought that will help manage 
supply and/or demand for electricity, and benefit the individual 
customers and all of the ratepayers, now an in the future. LES’s re- 
entry into retail energy marketing is described. 


(EPRI-EM—4643, 29.1-29.21) Dual fuel heat- 
ing in North Carolina, Phel - (North Carolina Alterna- 
tive Energy .» Research Triangle Park). Jun 1986. Re- 
search Reports ter, Box 50490, Palo Alto, CA 94303. 
File Number T186920370. (CONF-851215—). 

From International load management conference and exposi- 

tion; cam IL, USA “ Dec 1985). 
investigation and small-scale field test of dual-fuel heat- 
sidheascaeen tae saddles SEU thaninen son emai, The 
project comprises three major tasks. An analytical study of dual- 
fuel economics and a market assessment have been completed; the 
testing of 8-10 homes with dual fuel systems will be completed in 
1986. One of the participants in the project, is the statewide associa- 


it conference and exposi- 
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tion of North Carolina’s 27 Rural Electric ives. It serves 
in 95 of North Carolina’s 100 counties and has 450,000 residential 
customers which comprise 90% of its total retail customers. The 
second participant, is a private, nonprofit corporation supported by 
North Carolina's electric utilities and their customers. The results 
of the study are presented. 


50461 (EPRI-EM—4643, pp 30.1-30.11) Dual fuel heat- 
ing programs in residential and commercial markets - a real 
success. Godbout, R. (Hydro-Quebec, Montreal). Jun 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920370. (CONF-851215—). 

From International load management conference and exposi- 
tion; oa: IL, USA (9 Dec 1985). 

Hydro-Quebec is a Quebec Government-owned utility that 
cesuses' the gaitestiinh; denied end Gaateuten ef dena 
the electricity sold in Quebec. Created in 1944 and turned into a 
joint stock company in 1981, it has the mandate to supply power 
and to pursue endeavors in energy-related research and promotion, 
energy conversion and conservation, and in any field connected 
with or related to power or energy. The activities of the company 
in promoting dual-fuel heating programs in residential and commer- 
cial buildings are discussed. 


50462 (EPRI-EM—4643, pp 33.1-33.19) ee ay load 

control: a local control program summary. Tucker, G. (Ari- 

zona Public Service Co., Phoenix). Jun 1986. Research Re- 

goon Center, Box 50490, Palo Alto, CA 94303. File 
umber T186920370. (CONF- 851215—). 

From International load management conference and exposi- 
tion; Chicago, IL, USA (9 Dec 1985). 

Arizona Public Service Company (APS) is an investor- 
owned electric utility which serves all or part of 12 of Arizona’s 15 
counties. Seventy-five percent of the APS service territory is locat- 
ed in the arid deserts of the Southwest, and therefore it i 
its peak load requirements in the late summer months of July and 
August due to a large air conditioning load. Two of the programs 
developed to achieve load management in the residential sector: the 
Energy Control Credit Program and the Zero Interest Financing 
Plan are described. These programs are designed to provide cus- 
tomers with financial incentives to install load management devices 
on a voluntary basis. Program design, load reduction results, cus- 
tomer acceptance and data management procedures are described 
detail. 


50463 (EPRI-EM—4643, pp 34.1-34.29) Interruptible/ 
cooperative programs. Strickler, G. (Southern California 
Edison Co., Rosemead). Jun 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
TI86920370. (CONF-851215—). 

From International load management conference and exposi- ' 
tion; IL, USA (9 Dec oe. 

Sou California Edison Company’s interruptible power 
cooperative programs are described. These programs provide for a 
monthly credit in return for Edison's right to limit service to con- 
tracted levels selected by participating customers. 


50464 (EPRI-EM—4643, 35.1-35.11) Hot rocks stor- 
age heating experience of the North Attleboro Electric De- 
partment. Miller, J.E. (Nosth Attleboro Electric Dept., 
MA). Jun 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920370. (CONF- 
851215—). 

From International load management conference and exposi- 
tion; Com IL, USA = Dec 1985). 

Attleboro Electric Department (NED) is located in 
naseshandaittaan sea temieasieeadtanmands aed ot 
twenty-six megawatts are served by the utility. The winter and 
summer peaks are similar in magnitude but vastly different in load 
shape, as should be expected. Some of the experiences, philosophies 
and thought processes as they relate to thermal energy storage in 
existing projects, as well as plans for applying thermal storage in 
two future projects are discussed. These projects store thermal 
energy created by resistance electrical heating in hot water, ceram- 
ic bricks and phase change salt. 
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50465 (EPRI-EM—4643, pp 36.1-36.8) Expanding world 
of electric thermal storage. Coleman, W W.R. (American Elec- 
tric Power Service Corp.). Jun 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920370. (CONF-851215—). 

From International load management conference and exposi- 

IL, USA (9 Dec 198: 

we cond enagomaet ie ered in thn semve of conserving sheotio 
capacity. It may, or may not, conserve energy, even though in most 
cases it does. AEP began to actively evaluate various load manage- 
ment concepts around 1975. The evaluations criteria were simple: 
acceptable load management concepts had to be (1) technically fea- 
sible, (2) economically feasible (ideally the authors felt concepts 
should hold the potential for a simple payback of 3-5 years), and (3) 
good for the customer and the company. Load management con- 
cepts that saved electric capacity without having to inconvenience 
the authors customers were identified. Several direct control load 
management field tests were conducted where conventional electric 
furnaces, air-conditioners and water heaters were interrupted. The 
results of the program are discussed. 


50466 (EPRI-EM—4643, 37.1-37.24) Electric thermal 
storage - the sleeping giant. a V. (United Power 
Association, Elk River, MN). Jun 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
7186920370. (CONF-851215—). 
From International load management conference and exposi- 
tion; Chicago, IL, USA (9 Dec 1985). 
United Power Association (UPA) is a generation and trans- 
mission cooperative which provides the wholesale power needs of 
15 member rural electric cooperatives. These member cooperatives 
serve approximately 200,000 consumers within a 28,000 square mile 
section of Central and Northeastern Minnesota and Northwestern 
Wisconsin. A system-wide off-peak load management program de- 
signed to conserve generation capacity and make low cost dump 
power available to the consumers has been initiated. The greatest 
demand of electricity in the UPA service area occurs on the cold- 
est days when the winds exceed 15 mph. Studies indicate that at 
time of system peak, approximately 30% of UPA’s load is due to 
residential electric heat and water heating. However, interruption 
of residential electric heating loads on the coldest winter days does 
not appear to be an acceptable load management option unless an 
alternate heating system is available, and water heater interruption 
must be limited to less than four hours. Therefore, electric thermal 
storage was investigated as the most promising approach to con- 
trolling space heating demands without affecting customer life 
styles. The feasibility of the system is discussed. 


50467 (EPRI-EM—4643, pp 38.1-38.30) Nova Scotia 
load research and load management experiment. Kiuru, J.; 
A.E. (Nova Scotia Power Corp., Halifax). Jun 


Dominie, 
1986. Research Center, Box 50490, Palo Alto, CA 
94303. File Number T186920370. (CONF-851215—). 

From International load ement conference and exposi- 
tion; Chi IL, USA ee 

The Nova Scotia load research and load management experi- 
ment began as part of a larger government-funded Marginal Cost 
Based Peak Load Pricing and Load Control Study in 1977. It in- 
cluded, in addition to load research and load management, fully al- 
located and marginal cost studies, load and sale forecasting, time-of- 
use rate experimentation and cost-benefit studies. The load research 
study involved the collection of time-differentiated customer usage 
data from a sample of all classes of the utility's customers - a total 
of approximately 800 sampling locations. The sample selection pro- 
cedures, details of hardware and software selection, design and in- 
stallation and the history of the project's implementation and per- 
formance to date are described. The project represents a major co- 
operative effort by a power and telephone utility in data collection 
phone network for computerized data acquisition from micro- 
processor-based data collectors. A smali-scale load management ex- 
periment consisting of 50 domestic water heaters which are con- 
trolled from relays contained in the data collectors, and having the 
capability of down-loading new time settings under computer con- 
trol is described. Details on equipment installation, operation and 
maintenance as well as customer acceptance of load control are dis- 
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cussed. A number of opinion surveys were used to measure custom- 
er reaction throughout the experiment. 


50468 (EPRI-EM—4643, pp 39.1-39.5) Data acquisition. 
Wittenburg, J.R. (Robinton Products, Inc., Sunnyvale, CA). 
Jun 1986. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI86920370. (CONF-851215—). 

From International load management conference and exposi- 
tion; ae ope IL, USA (9 Dec 1985). 

Data acquisition is a vague term which can be applied to any 
number of subjects. Automated acquisition of energy and demand 
data that are applicable to load management are discussed. It is evi- 
dent that several of the areas discussed will also be applicable to 
load research and billing. Some of the earlier instrumentation used 
to collect data was crude and inaccurate, especially compared to 
today’s standards. Today, measurements are typically made utilizing 
induction watthour meters with pulse initiators. However, solid- 
state instrumentation is gradually gaining acceptance. Profile and 
time-of-use information for rate design and load surveys are ob- 
tained by recording pulses on magnetic tape, portable cartridge 
memory or solid-state memory which can transmit data upon com- 
mand by a central computer. The use of automated data retrieval 
for use in load control is discussed. 


50469 (EPRI-EM—4643, pp 40.1-40.11) Nonintrusive 
load data acquisition. Hart, G.W. (Massachusetts 
Institute of Technology, Cambridge). Jun 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I86920370. (CONF-851215—). 
From International load management conference and exposi- 
tion; _— IL, USA (9 Dec 1985). 

A method is being developed for carrying out residential 
load research in a nonintrusive and inexpensive manner. A nonin- 
trusive appliance load monitor can be installed in the kilowatt-hour 
meter socket of a residence; it requires no entry or wiring in the 
house. The microprocessor-based unit analyzes the detailed power 
flow characteristics of the circuit to identify the nature of the 
major appliances operating within. It is able to determine what por- 
tion of the total energy is consumed by each of the major appli- 
ances on the circuit. The makeup and operation of a prototype load 
monitor are described, and the success of three field tests is dis- 
cussed. The current limitations of the method, and directions which 
are being explored to expand its applicability are also listed. 


50470 agen MO pp 41.1-41.12) Monitoring 
guidelines for commercial cool storage Dobyns, J.E.; 
Racine, W.C.; Novacek, T.R. (Science Applications Interna- 
tional Corp., LaJolla, CA). Jun 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920370. (CONF-851215—). 
From International load 
tion; Chi , IL, USA (9 Dec 1985). 
Cool storage is a technology for transferring on-peak electri- 
cal demand, due to air-conditioning, to off-peak periods. This con- 
cept involves using off-peak electricity to make chilled water or 
ice, which is stored for use later to meet all or part of the on-peak 
air-conditioning requirements. In electric utility service territories 
where air-conditioning constitutes a significant part of peak system 
demand, cool storage can be an attractive load management tech- 
nique. With appropriate electric rate structures, cool storage also 
benefits the utility's customer by lowering energy costs. Despite the 
advantages of cool storage, its widespread use in hampered by a 
lack of verifiable data on system performance, cost and reliability. 
To remedy this lack of data, many electric utilities are installing 
and monitoring demonstration cool storage systems. A data acquisi- 
tion system which was developed to facilitate the successful collec- 
tion and reduction of data from such demonstration projects is de- 
scribed. 


tt conference and exposi- 


50471 (EPRI-EM—4643, pp 42.1-42.17) Thermal storage 
with ice harvesting systems. Knebel, D.E. (Turbo aoe 
ing Co., Denton, 1). Jun Jun 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number 1186920370. 
(CONF-851215—). 

From International load management conference and exposi- 
tion; Chicago, IL, USA (9 Dec 1985). 
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Thermal storage systems are becoming widely accepted 
techniques for utility load management. The principles of ice har- 
vesting equipment and their application to the multi-use environ- 
ments are discussed. The potential for application of low dew point 
environments in terms of comfort and system energy consumption 
is also discussed. Several case studies of the installations of harvest- 
ing thermal storage systems are presented. 


50472 (EPRI-EM—4643, ED, 43.1-43.7) Opportunity for 
electric utilities. MacCrack (Calmac Manufacturing 
Corp., Englewood, NJ). ies 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920370. (CONF-851215—). 

From International load management conference and exposi- 
tion; ee IL, USA (9 Dec 1985). 

was formed because of too much dependence upon 

cheap oil. OPAC (off-peak air conditioning) has been developed be- 
cause of too much dependence upon cheap peaking power. The les- 
sons learned during the market development of OPAC are dis- 
cussed including the need for simplicity, following HVAC proce- 
dures, the importance of utility support, the types of rate structures 
needed, and the reliability and cost-effectiveness of modern factory- 
built ice storage systems. Important innovations of low temperature 
duct systems and heat pumping from ice banks are described. Ex- 
amples from new systems are listed with cost savings. The break- 
down of the market by types of buildings is given. The require- 
ments for and time needed to obtain regional market acceptance is 
estimated. Finally, predictions of the future of OPAC are made and 
an announcement of entry into the large unitary rooftop field is 
given. 


50473 (EPRI-EM—4643, pp 44.1-44.25) Chilled water 
storage system design and operating recommendations. Hiller, 
C.C. (Electric Power Research Institute, Palo Alto, CA). 
Jun 1986. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T186920370. (CONF-851215—). 

From International load it conference and exposi- 
tion; pe IL, USA (9 Dec 1985). 

Dominant factors influencing chilled water storage system 
performance have been quantified in recent experimental and ana- 
lytical investigations sponsored by the Electric Power Research In- 
stitute. Combined with real-life information from numerous chilled 
water storage system installations, conclusions and recommenda- 
tions are made. These conclusions and recommendations, which are 
being included in a Stratified Chilled Water Storage System Design 
Guide currently in preparation, are discussed. 


50474 (EPRI-EM—4643, pp 45.1-45.8) Ice storage sys- 
tems that cost less than conventional systems - a break- 
through for building owners. Marquette, C.J. (Baltimore Air- 
coil Co., MD). Jun 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1186920370. 
(CONF-851215—). 

From International load management conference and exposi- 
— oe: IL, USA 7 1985). 

Thermal storage for cooling is now widely recognized as a 
practical answer to the increasing costs of operating air condition- 
ing systems. Ice storage in particular has emerged as the most prac- 
tical method of generating and storing cooling capacity. While 
many designers and building owners have shown interest in ice 
storage, implementation of this technology has been limited, largely 
because ice storage systems have been higher in first cost than con- 
ventional, instantaneous cooling systems. As a result, ice storage 
systems have been installed only when the additional first cost was 
successfully justified on a life-cycle cost basis. Experience has 
shown that special utility rates with time-differentiated demand 
and/or consumption charges were necessary to develop adequate 
Operating cost savings and an attractive return on investment. 
While there is a trend among utility companies toward time-differ- 
entiated rates, their actual implementation has been slow. In addi- 
tion, the majority of building owners place first cost considerations 
above operating cost savings. As a result, the use of ice storage will 
cease to be a curiosity and become a mainstream system only when 
it is competitive in first cost conventional cooling systems. The fac- 
tors involved.in making these systems cost competitive are dis- 
cussed. 
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50475 (EPRI-EM—4643, pp 46.1-46.29) Equipment 
sizing concepts for ice storage systems. Peters, D.; Chad- 
wick, W.; Esformes, J. (Carrier Corp., Syracuse, NY). Jun 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number 1186920370. (CONF-851215—). 
From International load management conference and exposi- 
—— IL, USA (9 Dec 1985). 
Some practical guidance to the HVAC system engineer in 
basic design of an ice storage cooling system is presented. The em- 
phasis is on obtaining a reasonable first cost of equipment installed, 
while still giving a significant reduction in the electrical demand for 
the system. There are other considerations: the overall electrical 
energy usage, and how to optimize the overall operating cost of the 
system to take full advantage of the particular utility rate structure 
in effect. These items are discussed, but not fully analyzed. The 
main focus of the study was to present a mathematical model which 
ponents ngs 0 <n gant annie tage ge Aa 
tween ice storage and refrigeration equipment, for the various 
system configurations and control concepts available. 


(EPRI-EM—4643, pp 47.1-47.9) Thermal storage 
clathrates and direct contact heat trans- 


. (Th 
CA). Jun 1986. Research Reports 
— a 94303. File Number 1186920370. (CONF- 
51215— 

From International load 
tion; Chicago, IL, USA (9 Dec 1985). 

Recent technical advancements in the use of clathrates for 
off-peak storage air conditioning are discussed. The clathrate is a 
mixture of water and refrigerant which changes phase at 48°F. 
Clathrates have latent heat storage capacity approaching that of 
water-ice with numerous advantages related to first costs, 
costs and retrofit compatibility as a direct result of relatively high 
storage temperatures. Reliable formation (charging) and owes 
tion (discharging) of clathrates is now possible through of 
direct contact heat transfer. The besic concepts of this proprictary 
process are discussed. 


it conference and exposi- 


50477 + (EPRI-EM—4643, pp 48.1-48.18) Modeling of 
strategies with analysis 


energy systems 
model, S R.F. (Central Maine Power Co., Augusta). 
Jun 1986. Research Reports Center, Box 50490, "Palo Alto, 
CA 94303. File Number T186920370. (CONF-85 1215—). 
From International load it conference and exposi- 
Chicago, IL, USA (9 Dec 198 
-” cee, cdintan io Haowe thea acini to emlatialy exmihiee 
demand-side planning in the late 1970s in response to rising oil 
prices, upward trends in the cost of building new capacity, and reg- 
ulatory pressure. In 1979, one major New England utility an- 
nounced a pioneering effort to control future load growth through 
demand-side programs, to convert existing oil-fired capacity to 
coal, and to minimize future construction of new capacity. Until 
that time, most New England utilities made their best estimate of 
future customer needs for electricity, then built generating capacity 
to meet projected needs, rather than consider demand-side alterna- 
tives. This process succeeded until the mid-1970s, when utilities 
began to experience spiraling oil prices, inflation and interest rates. 
Due to these pressures, utility planners needed a modeling tool for 
examining trade-offs between building risky new capacity and di- 
vanitylng sbi: thseughe Sevastnes tectieene seeennann deem: 
tives. The development of a modeling tool to accomplish these ob- 
jectives is discussed. 
50478 (EPRI-EM—4643, pp 49.1-49.6) Application of a 
load-shape simulation model a for 
demand side management technologies. Yau, T.S.; Grimsrud, 
G.P. (ECC, Inc., San Jose, CA). Jun 1986. Research Re- 
Ren Center, Box 50490, Palo Alto, CA 94303. File 
umber T186920370. (CONF-851215—). 
From International load management conference and exposi- 
tion; Chicago, IL, USA (9 Dec 1985). 
LOADSIM, a computer program designed to assist utilities 
in gheeubinaiatiinttets temmeieh tlle eames annie, to 4- 
scribed. LOADSIM simulates in detail the impacts of residential 
demand management technologies on utility system load shapes. It 
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can be used by utilities to: experiment with a large number of 
demand management technologies, quickly evaluate demand man- 
agement options, estimate the long-term impacts of demand man- 
agement strategies, and facilitate demand management data transfer 
between utilities. 


(EPRI-EM—4643, pp 50.1-50.21) Tools for eval- 
uation of demand side management impact on transmission 
and distribution Willis, H.L.; Tram, H.N.; Lordi, 
S.; Fredley, J.M. (Westinghouse Electric Corp., Pittsburgh, 
PA). Jun 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920370. (CONF- 
851215—). 

From International load management conference and exposi- 


; Chicago, IL, USA (9 Dec 1985). 
- Demand Side oe = sm) consists of load manage- 


ment and end use device configuration strategies aimed at improv- 
ing power system efficiency. The improvement is brought about by 
one or more of any of a wide variety of techniques that, in aggre- 
gate, change the system load profile. These changes affect not only 
the aggregate system load, but also the loadings and load profile 
shapes of many elements of the power delivery system. The deliv- 
ery system, consisting of transmission and distribution lines and 
their associated substations and equipment, can often be an impor- 
tant aspect in the evaluation of DSM. It can benefit substantially 
from some of the efficiency improvements. But sometimes it places 
severe and costly constraints on certain types of DSM strategies. 
Tools and procedures to study the impact of demand side manage- 
ment on electric utility power delivery systems, identified and de- 
veloped as part of EPRI project RP-1979-2, Impact of End Use 
Loads on Transmission and Distribution Systems; are discussed. A 
brief summary of load shape behavior and its interrelationship with 
the T & D system begins this discussion. EPRI project 1979-2 is 
described. The engineering and analysis techniques used in detailed 
study of T & D system impact are presented, as is an overview of a 
screening method for fast analysis of overall impact of DSM strate- 
gies. Several general conclusions and guidelines on analyzing DSM 
- T & D system impact are given. 


50480 (EPRI-EM—4643, Pe 51.1-51.18) as an in- 
tegrated — support tool for market-oriented planners. 
Barrager, S.M. (Decision Focus Inc., Los Altos, CA). Jun 
1986. Research Reports Center, Box "50490, Palo Alto, CA 
94303. File Number T186920370. (CONF-851215—). 
From International load management conference and exposi- 
Canes, 5 USA (9 Dec 1985). 

Management Strategy Testing Model (LMSTM) 
is widely used by demand-side planners to screen options, design 
programs and improve credibility with management and regulators. 
The Electric Power Research Institute (EPRI) developed this 
model in a joint effort with several investor-owned utilities. The 
model is reviewed and how it meets the special needs of demand- 
side planners is explained. A description of current LMSTM users 
and their applications is included to help understand the benefits of 
this model. An example is given which illustrates a situation where 
LMSTM is useful. This example also shows the typical results one 
might expect to get with the model. 


irs (EPRI-EM—4643, pp 52.1- 16) Load manage- 
identification of needs and economic 
aaa Roy, G. (Hydro-Quebec, “‘Mostiead. Jun 1986. 


Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920370. (CONF-851215—). 

From International load management conference and exposi- 
tion; —— IL, USA (9 Dec 1985). 

management, or more broadly, demand-side manage- 

ment, in the past ten years has become highly popular in many 
public utilities. Examples of this are easy to find in many fields such 
as the airline and telephone company advertisements which, (in 
Canada) are devoted almost entirely to the concern of filling 
demand valleys and raising the utilization factor of equipment. 
Load management has obvious merit for electric utilities, where it 
has almost universally taken hold in recent years, for the most part 
in response to spiralling increases in the cost of traditional solutions, 
and to physical constraints tied to the carrying out of projects. 
Hydro-Quebec could not escape the movement and the utility is 
currently defining it path and interests in this complex domain. 
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50482 (EPRI-EM 
ciency of investments in 
C. (Carolina Power & Light Co., Raleigh, NC). Jun 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920370. (CONF-851215—). 

From International load management conference and exposi- 
tion; Cisee, IL, USA (9 Dec 1985). 

The objectives of an economic evaluation and how they in- 
fluence both the inputs and results of the study are presented. Very 
simply, the overriding decision rule is that no investment should be 
undertaken unless it is both advantageous and achievable. The ques- 
tion then becomes, advantageous to whom? And by what standards 
of measurement? These questions must be answered in the context 
of the objectives of the particular investment. In other words, why 
does a utility invest in demand-side management (DSM)? Possible 
reasons include efficiency, equity, rate stability, energy conserva- 
tion or independence, stability of reserves or reliability standards, 
customer satisfaction, risk reduction, along with many others. Sev- 
eral of these criteria are discussed and the roles of efficiency and 
equity in the evaluation process are described. 


—4643, pp 53.1-53.8) Equity and effi- 
i deeeeenhe -side managemen 


it. Miessner, 


50483 (EPRI-EM—4643, pp 54.1-54.17) Assessing the 
economic potential of load management commercial and in- 
dustrial cool storage. Sieber, R.E. (Tennessee Valley Au- 
thority, Chattanooga). Jun 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number 1186920370. 
(CONF-851215—). 

From International load management conference and exposi- 
tion; Chicago, IL, USA (9 Dec 1985). 

management systems offer utilities a means to change 

the energy use patterns of residential, commercial, and industrial 
customers by moving loads from peak to off-peak periods. Benefits 
from investments in these systems include reduced capital invest- 
ment in new generating capacity, reduced operating costs, and re- 
duced risk associated with load growth and future environmental 
legislation. The results of a study undertaken to evaluate the poten- 
tial economic benefits of load management systems are presented. 
The paper is organized into three major sections. Section 1 briefly 
discusses some of the empirical data gathered from field demonstra- 
tions. Section 2 discusses the TVA’s methodology for quantifying 
the potential economic benefits of these systems, explains the phi- 
losophy underlying the evaluation criteria, and details the chrono- 
logical sequence that forms the basis for TVA’s economic evalua- 
tion methodology. Finally, the methodology is applied to evaluate 
the economic potential of load management systems recognizing an 
uncertain environment. 


50484 (EPRI-EM—4643, pp 55.1-55. ° Use of radio 
broadcasts for tariff and load management in the UK. Hens- 
erating Board, Surrey, 


England). eports 
asiais)” CA 94303. File Number T1I86920370. (CONF- 

From International load management conference and exposi- 
tion; Chicago, IL, USA (9 Dec 1985). 

The Electricity Supply Industry (ESI) in the UK has been 
cooperating with the British Broadcasting Corporation (BBC) in 
the development of a long wave radio signalling system for tariff 
and load control, primarily for domestic consumers. The develop- 
ment of this radio teleswitching system offers a low cost and flexi- 
ble method of control on a nationwide basis and may lead to the 
development of novel tariffs and improved market appeal for the 
use of electricity. 


50485 (EPRI-EM—4643, pp 56.1-56.7) Emerging cool 
storage technologies. Wendland, R.D. (Electric Power Re- 
search Institute, Palo Alto, CA). Jun 1986. Research Re- 
= Center, Box 50490, Palo Alto, CA 94303. File 
umber T186920370. (CONF- 851215—). 
From International load 

tion; , IL, USA (9 Dec 1985). 

Cool storage - a technique for shifting all or a part of the air 
conditioning load from peak to off-peak hours - offers the potential 
to reduce peak electricity demand, build off-peak load, and gener- 
ate significant savings in customers’ electric bills. Although storage 
systems have a higher first cost than conventional air conditioning, 


tt conference and exposi- 
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there have been several hundred installations in the past few years. 
This has occurred for three reasons: high demand charges and/or 
favorable TOU rates, direct financial incentives by the utilities, and 
utility demonstration projects. The entire air conditioning mechani- 
cal system utilizing storage consists of several subsystems: refrigera- 
tion equipment, storage tank, chilled water and air distribution, and 
controls. The achievement of an improved storage system will re- 
quire the optimization of the separate subsystems and the proper in- 
tegration of these subsystems into cost-competitive mechanical 
packages. The activities underway and planned by EPRI and others 
to address these issues are discussed. 


50486 (EPRI-EM—4643, pp 57.1-57.5) NAHB Research 
Foundation Smart House Pro Edwards, R.G. (Oak 
Ridge National Lab., TN). Jun 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920370. (CONF- 851215—). 

From International load management conference and exposi- 
tion; ag IL, _ (9 Dec 1985). 

House Project is a cooperative effort involving 
the NAD cat Foundation and 30 of America’s leading elec- 
tronics, electrical products, and consumer appliance manufacturers. 
Included are firms that are thought of as stalwarts in the housing 
industry, like General Electric, Whirlpool, I-T-E, Square D, and 
Honeywell. But there are also many firms new to the home con- 
struction products arena, such as Apple Computer, National Semi- 
conductor, Signetics, and Bell Canada’s Northern Telecom and Bell 
Northern Research Subsidiaries. These participants have joined 
forces to develop and market a family of residential energy distribu- 
tion and communications products that take full advantage of 
modern technology. Central to this effort is the replacement of the 
100-year-old electrical distribution practice used in today’s homes. 
The long term objective is to make Smart House methods the 
standard for new home construction from the 1990s on. The Smart 
House Project has four major phases: system specification, proto- 
type development/market preparation, commercialization, and con- 


50487 ee pp 58.1-58.2) New technologies 
for pricing and marketing electricity: the ICS project. Mathi- 
sen, R.E. (Southern Co. Services, Inc., Atlanta, GA). Jun 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920370. (CONF-851215—). 

From International load management conference and exposi- 
tion; o> IL, USA (9 Dec 1985). 

A le presentation describes the new methodologies for 
pricing and marketing electric power. The ICS project is summa- 
rized. 


50488 (EPRI-EM—4643, pp 59.1-59.2) Future opportuni- 
ties. Browne, G. (New England Power Service Co., West- 
borough, MA). Jun 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1186920370. 
(CONF-851215—). 

From International load management conference and exposi- 
tion; Chicago, IL, USA (9 Dec 1985). 

The results of the EPRI’s gy Utilization Task Force 
brainstorming session that was performed in the spring of 1985 are 
presented. This session consisted of identification, clarification and 
prioritization of the various research projects that were under 
EPRI's jurisdiction. Many utility industry opportunities were identi- 
fied. These included the marketing of added products, having a 
greater control of the product, and developing new products. In 
addition, it was felt there was an opportunity in exploiting the 
strengths of the utility industry and improving the system oper- 
ations. The projects which would provide an opportunity to market 
ng A ey e.g., off-peak sales, marketing of load manage- 
ment, and electric transportation are discussed. For a greater con- 
trol of the product, time-of-use rates, the use of direct control, ther- 
mal storage, and high efficiency heat pumps are available. 


50489 (EPRI-EM—4643, pp 60.1-60.4) Thermal storage 
(heating and cooling). Hajas, R.L. (Ontario Hydro, Toronto). 
Jun 1986. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T1I86920370. (CONF-851215—). 

From International load management conference and exposi- 
tion; Chicago, IL, USA (9 Dec 1985). 
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The use of energy storage systems for heating and cooking 
of residential, commercial, and industrial building is discussed. 


50490 (EPRI-EM—4643, pp 61.1-61.5) Load control op- 
tions. Kiuru, J. (Nova Power Corp., Halifax). io 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920370. (CONF-851215—). 

From International load 


tion; oe IL, USA (9 Dec fry. 


cussed under the following three headings: technology status, best 
applications, and observations from the Conference. 


cal installations in buildings 
(ERA Technology Ltd., Leatherhead (UK)). Nov 1985. 
84p. ERA Technology, Cleeve Road, Leatherhead, Surrey 
KT22 7SA, UK. 

Reviews the background to the design of protective meas- 
ures and assesses the scope for improving protection of electrical 
installations in buildings. Control of current distribution is a key 
element in protecting both installations and susceptible equipment 
in a structure. As a basis for the design of protective measures, 
ramp-function approximations are proposed for three general types 
of lightning current. These are used to explore the validity of fur- 
ther simplifying approximations concerning circuit parameters and 
worst conditions. Some calculations of inductance and resistance 
are made for structural metal components and assemblies. Recom- 
mendations are given regarding layout, types of wiring and bonding 
for electrical installations. Protective measures for direct applica- 
tion to the live conductors of installations are described and a sum- 
mary of surge protective devices is included as an appendix. 


50492 (HMI-B—426) Experimental investigation of the 
temporal development of the spark breakdown process in 
liquid hydrocarbons. Fuhr, J. (Hahn-Meitner-Institut fuer 
Kernforschung Berlin G.m.bH. (Germany, F.R.)). 1985. 
155p. (In German). NTIS (US Sales Only), PC A08/MF 
AO1. File Number DE86752747. 

Time resolved measurements of the spark breakdown of 
liquid hydrocarbons have been carried out. A carefully designed 
test cell with point-plane electrode geometry and 55 1 impedance 
characteristic allowed the simultaneous measurement of breakdown 
current and gap voltage in the nanosecond time domain. The tem- 
poral variation of the spark resistance of n-pentane, n-hexane, neo- 
hexane, and n-decane was recorded under a variety of experimental 
conditions. A general law for the spark resistance as a function of 
time was found. The results are discussed in the framework of cur- 
rent theories of the electric breakdown of non-polar — A 
simple physical model is proposed which incorporates the essential 
features of the spark breakdown in these liquids. 


Administration transmission system. 
Hauer, J.F.; Nielsen, R.G. (Los Alamos National Lab., NM 
(USA); USDOE Bonneville Power Administration, Port- 
land, OR). 1986. Contract W-7405-ENG-36. 5p. (CONF- 
860897—1). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE86013824. 

From International Association of Science and Technology 
for Development (IASTED) conference on high technology in the 
power industry; Boseman, MT, USA (20 Aug 1986). 

A twelve-pulse, line-commutated converter, with a steady- 
state rating of 2.5 kV and 5.5 kA, formerly used for charging and 
discharging a superconducting magnet, was reconfigured as a static 
reactive power load. Tests staged at the Tacoma, WA, substation of 
the Bonneville Power Administration (BPA) revealed that the con- 
verter could be used as a variable inductive load, provided a stable 
current controller was installed. The unit was modulated as a vari- 
able VAR load following a sinusoidal VAR demand signal with an 
amplitude up to 14.8 MVAR. The total losses at maximum VAR 
output were 370 kW. This paper explains the necessary modifica- 
tions of the converter to operate as a variable reactive load. Meas- 
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ured current waveshapes are analyzed. The effects of such a load 
on the BPA transmission system are presented. 
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REFER ALSO TO CITATION(S) 50416 


cova (DOE/ER/75172—1, pp 61) Analysis of te 
for a nuclear power reactor system. Harun 

uzzaman, M. (Ohio State Univ., Columbus). 1985. NTIS, 

PC A06/MF AOl1. File Number DE85016928. (CONF- 
8503 162—Absts.). 

From 22. annual American Nuclear Society midwest student 

conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 
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REFER ALSO TO CITATION(S) 49930, 50596, 50597, 50649, 50669, 50704, 
50716, 50725, 50731, 50759, 50763, 50765, 50766, 50767, 50768, 50769, 50770, 
50779, 50782, 50784, 50790, 50791, 50794, 50804, 50809, 50810, 50811, 50813, 
50814, 50815, 50819, 50836, 50838, 50839 


50495 (CNEN-RT/ING—82-10) Complete AMPX-II 123 
group neutron cross-section library production and testing for 
criticality safety calculations. Siciliano, F.; Lai, G. (ENEA 
Trisaia (Italy). Di; ento Ciclo del Combustibile). Apr 
1982. 33p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86901381. 

The AMPX-IIPs 123 group neutron cross-section Master li- 
brary of 143 data sets obtained processing almost all available 
ENDF/B-IV data is presented in this report as far as the main 
characteristics of the produced nuclear data, options and input pa- 
rameters are concerned. Most Master data have been processed to 
form corresponding working format library as required input in 
KENO-IV and XSDRNPM calculations of seven critical experi- 
ment sets; the considered samples are different for geometries, ma- 
terials and isotopic composition of fissile nuclide, homogeneous or 
array cases, ecc. For each studied set of experiments are given sum- 
marized descriptions of the main critical assemblies features as well 
as brief discussions of criticality calculation results. 


50496 (CONF-861043—1) Interpretation of dynamic frac- 
ture behavior using elastic-viscoplastic models. Bass, B.R.; 
Por’. C.E.; Swindeman, R.W. (Oak Ridge National Lab., 
(USA)). Dec 1985. Contract AC05-840R21400. 3p. 
NTIS, PC A02/MF AO1 - GPO. File Number 186005382. 

From 3. nonlinear fracture-mechanics symposium; Knoxville, 
TN, USA (1 Oct 1986). 

This paper documents important analysis developments in 
crack-arrest studies underway in the Heavy-Section Steel Technol- 
ogy (HSST) Program under sponsorship of the US Nuclear Regula- 
tory Commission. The HSST program addresses light-water reactor 
(LWR) pressure vessel integrity under accident scenarios, including 
pressurized-thermal-shock events. 


50497 a a Recent Pe he NG ( a 
partment of Reactor Physics CTH. Sjoestran ed. 
Chalmers Univ. of Tech., Goeteborg (Sweden). t. m4 

Physics). Mar 1985. 6p. NTIS (US Sales Only), 
A02/MF A0O1. File Number DE86703269. 

Short presentations are given on various ANISN calcula- 
tions, on studies of the Xe reactivity effect, on some Monte Carlo 
calculations, and on benchmark calculations of eigenvalues to the 
Boltzmann transport equation. 


50498 (DOE/ER/75172—1, pp 75) Rapid 3-dimensional 
core computer program for light water reactors. 
Wu, C.D. (Univ. of Cincinnati, OH). 1985. NTIS, PC A06/ 
a. File Number DE85016928. (CONF-8503162— 

From 22. annual American Nuclear Society midwest student 
. Conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 
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50499 (INIS-BR—492, 2 bb tat tga and acous- 
tic signatures of the water pump in the pressurised 
LMR fuel element test loop at IPEN. Holland, L.; Barry, P. 
(Fundacao Anglo Brasileira de Educacao e Cultura, Sao 
Paulo; Instituto de Pesquisas Tecnolo; —. Sao Paulo, 
Brazil). 1985. NTIS us" Sales Only), A99/MF AO1. 
File Number DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

This report presents results of vibration and acoustic field 
measurements made on the water circulating pump in the IPEN - 
CNEN/Sao Paulo pressurised water loop. The use of such meas- 
urements to monitor the vibration of coolant circulating pumps of 
light water reactors is indicated. Measurements were made for de- 
fined water flows and pressures varying between 5 bar/5.22 Is sup(- 
1) and 40 bar/17,421s sup(-1). Analyses of various recordings of two 
accelerometer signals and 1 microphone signal were made princi- 
pally in the frequency range 0-5 KHz using a Nicolet 660 A Fouri- 
er analyser. Results of these analyses indicate that CPSD distribu- 
tions might be more sensitive indicators of changes in pump operat- 
ing conditions than the more frequently used PSD distributions. In 
addition, as an indicator of changing pump conditions the acoustic- 
vibration signal pair is perhaps a more sensitive indicator than the 
vibration-vibration signal pair. While coherence distributions are 
clearly sensitive to changing pump conditions, trends in the change 
of these distributions were not readily identified. It is recommended 
that more detailed analyses be made using pattern recognition tech- 
niques in conjunction with frequency zooming. 


50500 (INIS-mf—10418) Quarterly report of the Swedish 
Nuclear Power Inspectorate. 4th quarter 1984. (Swedish Nu- 
clear Power Inspectorate, Stockholm). 1985. 36p. (In Swed- 
ish). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86703388. 

During the fourth quarter of 1984 ten power reactors were 
in operation in Sweden. Two new reactors, Oskarshamn 3 and 
Forsmark 3, got loading authorization and started test operation. 
No serious fault has occurred during the period. 


(JAERI-M—85-017, pp 217-227) On the analysis 
characteristics 


for thermo-hydraulic in nuclear reactors. 
Nariai, Hideki. (Tsukuba Univ., Sakura, Ibaraki, Japan). 
Mar 1985. (In Japanese). NTIS (US Sales Only), PC Al4/ 
MF AO1. File Number DE86780559. (CONF-8409360—). 

From Seminar on software development in nuclear energy 
research; Tokai, Ibaraki, Japan (27 Sep 1984). 

Characteristics of thermo-hydraulic are important in various 
nuclear reactor systems such as Light Water Reactor (LWR), Fast 
Breeder Reactor (FBR), High Temperature Gas Cooled Reactor 
(HTGCR), and Fusion Reactor (FR). From the view point of nu- 
merical analysis for thermo-hydraulic analyses of these reactor sys- 
tems, efforts have been made mostly to LWR safety analysis for 
past two decades since LWR was developed. In this report, a his- 
torical view of thermo-hydraulic phenomena and related computer 
codes will be presented for LWR safety. 


50502 (JAERI-M—85-158) Comparisons of ROSA-III 
and FIST BWR loss of coolant accident simulation tests. 
Tasaka, Kanji; Suzuki, Mitsuhiro; Koizumi, Yasuo. (Japan 
Atomic Energy Research Inst., Tokyo; J Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Es- 
tablishment). Oct 1985. 8lp. NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE86703451. 

A common understanding and interpretation of BWR system 
response and the controlling phenomena in LOCA transients has 
been achieved through the evaluation and comparison of counter- 
part tests performed in the ROSA-III and FIST test facilities. 
These facilities, which are designed to simulate the thermal-hydrau- 
lic response of BWR systems, are operated respectively by the 
Japan Atomic Energy Research Institute (JAERI) and the General 
Electric Company. Comparison is made between three types of 
counterpart tests, each performed under similar tests conditions in 
the two facilities. They are large break, small break, and steamline 
break LOCA’s. The system responses to these tests in each facility 
are quite similar. The sequence of events are similar, and the timing 
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of these events are similar. Differences that do occur are due to 
minor differences in modeling objectives, facility scaling, and test 
conditions. Parallel channel flow interactions effects in the ROSA- 
III four channel (half length) core, although noticeable in the large 
break test, do not result in major differences with the single chan- 
nel response in FIST. In the small break tests the timing of events 
is offset by the earlier ADS actuation in FIST. The steamline test 
responses are similar except there is no heatup in FIST, resulting 
from a different ECCS trip modeling. Overall comparisons between 
ROSA-III and FIST system responses in LOCA tests is very good. 


50503 (LUTMDN/TMVK—5146/1-34(1985)) Alternative 
space heating of the station at the plant of Oskarshamn. Hall- 
din, C. (Lund Univ. (Sweden). oe of Heat and Power 
ineering). 1985. 94p. (in Sw ). NTIS (US Sales 
y), PC AOS5/MF A01. File Number DE86703393. 
Examination paper. 
It is possible to extract heat from the system for the purifica- 
tion of reactor water. One of the coolers of the shutdown reactor is 
used. This will render an increase of net electric power by 0.4 MW. 


50504 (NUREG/CR—4445) Effectiveness and safety as- 
pects of selected decontamination processes. Duce, S.W.; 
Case, J.T. (EG and G Idaho, Inc., Idaho Falls (USA)). Aug 
1986. Contract ACO07-761D01570. 227p. (EGG—24: 
NTIS, PC All/MF AO! - GPO. File Number 7186014936 

In October 1983 a study titled "Effectiveness and Safety As- 
pects of Selected Decontamination Processes” was initiated by the 
Nuclear Regulatory Commission. The thrust of the program was to 
review the current chemical decontamination processes being used 
to remove oxide films in light water reactor (LWR) primary cool- 
ant systems. Four different process applications, CAN-DECON, 
LOMI, DOW NS-1 and Dilute CITROX were observed at nine 
different facilities, two pressurized water and seven boiling water 
reactors. In addition, information on chemical decontaminations at 
four additional facilities was obtained. This report presents the re- 
sults of this study as they pertain to the effectiveness of the chemi- 
cal decontamination processes observed. The general topic areas of 
this report are (a) decontamination factors, (b) man-rem savings, (c) 
decontamination radwaste, and (d) problems observed and lessons 
learned. 


50505 Oe an os oo Ene oe ae 
bration tests in the 33 to 100 Hertz frequency range. W 
A.G. (EG and G Idaho, Inc., Idaho Falls (USA)). Jul 1986, 
Contract AC07-761D01570. 49p. (EGG—2450). NTIS, PC 
A03/MF AO1 - GPO. File Number T186015185. 

Research was performed for the US Nuclear Regulatory 
Commission (USNRC) by the Idaho National Engineering Labora- 
tory (INEL) to determine best-estimate representations of damping 
values for nuclear piping systems excited in the 33 to 100 Hz fre- 
quency range. Vibrations in this frequency range are typical of 
fluid-induced transients, for which no formal pipe damping _— 
lines exist. The available data found in the literature and 
GUOMNEPIANE: oled deteinn tua wath <eee cotta anid tre 
series of tests on 3- and 5-in. laboratory piping systems supported 
with several typical nuclear piping supports were conducted as part 
of this research program. It was concluded that a suitable represen- 
tation of the test data can be made by extending the Pressure 
Vessel Research Committee (PVRC) uninsulated piping curve at 
3% of critical damping for frequencies =20 Hz. 13 refs., 35 figs. 


Approach to nuclear power plant life extension. 
| i, cierto C.F.; Dodson, W.B. (Stone and 
Webster Engineering Co , Boston, MA). Nuclear Safety; 
27: No. 3, 385-3900u-Sep 1 1986). 

Extending the useful life of electric generating plants can 
reduce costs and defer future capacity requirements. In the Atomic 
Energy Act of 1954, nuclear plant operating license duration was 
set at a maximum of 40 years, and most nuclear power plants have 
been designed for that lifetime. Since the mid-1970s, the industry 


ating capacity early in the next century has resulted in serious ef- 


forts to address the life extension issue. This article notes current 
programs for study of life extension, outlines detailed requirements 
for a technical approach, and offers initial practical steps to be 
taken to support life-extension efforts. 


50507 Nonlinear dynamics and stability of boiling water 
Pere AE ng, gy Ema iw mcm ee 
Cacuci, D.G.; Perez, R.B. (Univ. of Tennessee, Dept. of 
Nuclear Engineering, Knoxville, TN 37919). Nuclear Sci- 
ence and Engineering; 93: No. 2, 111-123(Jun 1986). 

A phenomenological model has been developed to simulate 
the qualitative behavior of boiling water reactors (BWRs) in the 
nonlinear regime under deterministic and stochastic excitations. 
After the linear stability threshold is crossed, limit cycle oscillations 
appear due to interactions between two unstable equilibrium points 
and the phase-space trajectories. This limit cycle becomes unstable 
when the feedback gain exceeds a certain critical value. Subsequent 
limit cycle instabilities produce a cascade of period-doubling bifur- 
cations that lead to aperiodic pulsed behavior. Under stochastic ex- 
citations, BWRs exhibit a single characteristic resonance, at ~0.5 
Hz, in the linear regime. By contrast, this work shows that harmon- 
ics of this characteristic appear in the nonlinear regime. 
Furthermore, this work also demonstrates that amplitudes of the 
limit cycle oscillations do not depend on the variance of the sto- 
chastic excitation and remain bounded at all times. 


50508 Formulation of a two-fluid model for mixing in 
LWR bundles. Kazimi, M.; Kelly, J. (Dept. of Nuclear Engi- 
neering, Massachusetts Institute of Technology, Cambridge, 
MA). PP 433-439 of Thermal hydraulics of nuclear reactors. 
Merilo, M. La Park, IL; American Nuclear Society 
(1983). (CONF-830103—). 
From 2. international topical on nuclear reactor 
thermal —— (ANS); Santa Barbara, CA, USA (11 Jan 1983). 
The space and time averaged two-fluid flow equations are 
shown to lead to distributive and turbulence terms, which can be 
lumped into one term to explain two-phase lateral mixing in rod 
bundles. A model is developed for this mixing and applied into the 
THERMIT two-fluid code. The model predictions were tested 
against small rod bundle tests for pressure and quality conditions 
representative of BWR and PWR conditions. The model successful- 
ly predicts the observed low quality in the corner subchannel for 
BWR conditions. It also predicts the essentially uniform quality dis- 
tribution for PWR conditions. 
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ALSO TO CITATION(S) 49930, 50026, 50060, 50067, 50221, 50496, 
50504, 50505, 


REFER ALSO 
50498, 50499, 50501, 50506, 50508, 50559, 50597, 50660, 50664, 
50669, 50700, 50701, 50702, 50704, 50705, 50706, 50707, 50708, 50709, 50710, 
50711, roan 50713, — 50715, 50724, 50726, 50727, 50728, 50731, 50751, 
50754, 50762, 50763, 50767, ae soe 50782, 50783, 50784, 50788, 50790, 
50804, 50808, 50809, 50810, 50811, 50814, 
50824 50826, 50827, 50828, 50829, 50830, 
50834, 50836, 50839, 50844, 51231, 51237, 51241, 51243, 51247, 


50509 rae a Thermal shield support 
dation in pressurized water reactors. Sweeney, F.J.; Fry 
D.N. (Oak Ridge Nation Lab., TN (USA)). 1986. oo 
tract AC05-840R21400. 35p. NTIS, PC A03/MF AO1. File 
Number T1I86013397. 

From ASME pressure vessel and piping conference and ex- 


hibit; Chicago, USA (20 Jul 1986). 
7" eee te as eek Se tertiert stnsetanen of Uaioe 
water reactors (PWRs) due to flow-induced vibrations 
was recently discovered during refueling. In two of the reactors, 
severe damage occurred to the thermal shield, and in one reactor 
the core support barrel (CSB) was damaged, necessitating extended 
outages for repairs. In all three reactors, several of the thermal 
shield supports were either loose, damaged, or missing. The Nucle- 
ar Regulatory Commission requested that Oak Ridge National Lab- 
oratory analyze ex-core neutron detector noise data to determine 
the feasibility of detecting incipient thermal shield support degrada- 
tion. Reactor manufacturers and utilities provided the noise data for 
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the analysis. Finite element model calculations were also per- 
formed. Results of the noise data analysis indicate that thermal 
shield support degradation probably began early in the life of both 
severely damaged plants. The degradation was characterized by. 
shifts in the resonant frequencies of core internal structures and the 
appearance of new resonances in the ex-core neutron detector 
noise. 


50510 Se ee a tal re Theoretically based 
CHF prediction for PWR rod ing, S.H. (Univ. of 
Cincinnati, OH). 1985. NTIS, PC. OOM AOl. File 
Number DE85016928. (CONF- 8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


ee a pp 76) Simplified model of 
Se ee Baten ah Sas aes Ce 
oes > iO State Univ 
lumbus). 1985. NTIS, PC 06/MF AOl. File Number 
DE85016928. (CONF-8503162—Absts. ). 
From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50512 (DOE/ER/75172—1, pp 89) Calvert Cliffs Nucle- 
ar Power Plant data. Munno, A. (Univ. of Mary- 
land, Colle _ Park). 1985. NTIS, PC A06/MF AO1. File 
Number DE85016928. (CONF- 8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50513 (DOE/ER/75172—1, pp oy Overview of A 
Dehnbostel, K.G.; DeCaigny, G.A. 


power plant systems. 
(Iowa State Univ., Ames). 1985. NTIS, PC ‘A06/MF AOl. 
File Number DE85016928. (CONF- 8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50514 (DOE/ER/75172—1, pp 94) UWAPWR-1: ad- 
vanced pressurized-water design study. Barry, J.J. (Univ. of 
Wisconsin, Madison). 1985. NTIS, PC A06/MF AO1. File 
Number D DE85016928. (CONF-8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50515 (DOE/ET/34020—7) Axial blanket fuel design 
and demonstration. Seventh progress a. April 1985- 
March 1986. Newman, L.W.; Se ; Aadland, P.C. 
(Babcock and Wilcox Co., Lendibaes, a7 (USA)). Aug 
1986. Contract AC02-79ET34020. (BAW—1643-7). 
NTIS (US Sales Only), PC A02/MF A01; GPO Dep. File 
Number DE86015662. 

The goal of the program is to design and irradiate a core of 
axial blanket fuel assemblies in a commercial pressurized water re- 
actor. The axial blanket fuel design in this program can be used in 
operating pressurized water reactors and involves replacing the top 
and bottom of the enriched fuel column with low enriched (<1.0 
wt % U-235) uranium. This repositioning of the fissile inventory in 
the fuel rod leads to decreased neutron axial leakage and increased 
discharge burnups in the enriched fuel. The combination of these 
two phenomena yields savings in enrichment (separative work re- 
quirements), uranium, and fuel cycle costs without significantly af- 
fecting either fuel performance or plant safety. This report, cover- 
ing April 1985 through March 1986, is the seventh progress report 
for the program. A milestone achieved during this reporting period 
was the startup of Rancho Seco cycle 7, which contains 100 axial 
blanket assemblies of the total 177 assemblies in the core. 


50516 (DOE/ET/34212—51) Poolside examination of ga- 
dolinia lead test assemblies after one cycle of 

(Babcock and Wilcox Co., Lynchburg, VA (USA). Nuclear 
Power Div.; Duke Power Co., Charlotte, NC (USA)). Aug 
1986. Contract AC02-78ET34212. 72p. (BAW—1891). 
NTIS (US Sales Only), PC A04/MF AOI; 1; GPO Dep. 
File Number DE86015110. 

The Babcock & Wilcox Company, Duke Power Company, 
and the United States Department of Energy are participating in an 
extended burnup program that is irradiating and examining an ad- 
vanced fuel assembly design for pressurized water reactors. This 
advanced fuel assembly uses a UO2:-Gd2O; fuel burnable absorber 
mixture along with other design features that enhance fuel perform- 
ance and uranium utilization such as annular pellets, annealed guide 
tubes, Zircaloy intermediate grids, and a removable upper end fit- 
ting. The goal of the program is to extend the burnup of pressur- 
ized water reactor fuel assemblies to 50,000 MWd/mtU batch-aver- 
age burnup. To achieve this goal, five lead test assemblies were de- 
signed, manufactured, characterized, and inserted for irradiation in 
Oconee Unit 1 cycle 8. One lead test assembly received 13,900 
MWd/mtU burnup by its discharge at the end of cycle 8; the re- 
maining four recieved 16,000 MWd/mtU burnup. Of the four re- 
maining lead test assemblies, three are to receive approximately 
45,000 MWd/mtU burnup by their discharge at the end of cycle 10. 
The fourth lead test assembly is to receive approximately 58,000 
MWd/mtU before being discharged at the end of cycle 11. To 
track the performance charcteristics of the advanced assembly, non- 
destructive examinations at poolside are to be conducted after each 
cycle of irradiation, and nondestructive and destructive examina- 
tions are to be conducted in the hot cell after the first, third, and 
fourth cycles of irradiation to determine fuel performance trends. 
This report contains the data collected during the poolside exami- 
nation of the gadolinia lead test assemblies after their first cycle of 
irradiation and compares those data with the data from the pre-irra- 
diation charcterization and the data base for the standard Mark B 
fuel assemblies. 


50517 (EIR—588) Fluid dynamics and thermodynamics 
of the instationary two phase flow in the emergency cooling 
of nuclear reactors. Frick, E. (Eidgenoessisches Inst. fuer 
Reaktorforschung, Wuerenlingen (Switzerland)). Sep 1985. 
168p. (In German). NTIS (US Sales Only), PC A08/MF 
AO1. File Number DE86703366. 

Following the depressurization of a postulated break in the 
primary system of a pressurized nuclear reactor, the core becomes 
uncovered and the fuel rods overheat rapidly due to the decay heat 
and poor heat transfer. To prevent fuel failure, emergency coolant 
is injected in the lower plenum of the pressure vessel. To under- 
stand the phenomena of reflooding and quenching the hot fuel rods, 
experimental work is essential, as a purely theoretical treatment is 
inadequate due to the extreme complexity of the process. Heat 
losses were measured during preliminary experiments and fitted by 
a numerical expression, which was then later used in the analysis of 
the main tests. These heat-losses, together with the wall tempera- 
ture distribution, were required for the solution of the energy bal- 
ance in the wall to determine the heat transferred from the wall to 
the fluid. In order to describe the transport phenomena in the two- 
phase flow, one-dimensional mass and energy conservation equa- 
tions have been combined with a transient conduction model for 
the liquid to calculate the liquid temperature. The steam tempera- 
ture has less influence on the heat transfer than the fluid tempera- 
ture, but is still needed to describe the thermal non-equilibrium. 
However, a simple approximation was sufficient. The simultaneous 
numerical integration of the conservation and conduction equations 
gives local and temporal distributions of the flow parameter during 
reflooding. By means of parameter sensitivity analysis, nonlinear re- 

gression relationships were developed to correlate heat transfer as a 
featliiapaitdnaasidateriante Mes nendieadetid medals ce 
valid in the unwetted part of the cooling channel and fit the experi- 
mental results with acceptable accuracy. 
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(EPRI-NP—4248) Solubility of simulated PWR 

circuit corrosion products. Kunig, R.H.; Sandler, 

ouse Electric Corp., Pittsburgh, PA (U (USA). 

Development Center). Aug 1986. 153p. Re- 

search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920444. 

The solubility behavior of non-stoichiometric nickel ferrites, 
nickel-cobalt ferrites, and magnetite, as model substances for the 
corrosion products (“crud”) formed in nuclear pressurized water re- 
actors, was studied in a flow system in aqueous solutions of lithium 
hydroxide, boric acid, and hydrogen with pH, temperature, and hy- 
drogen concentrations as parameters. Below the temperature region 
of 300 to 330°C, at hydrogen concentrations of 25 to 40 cm*/kg 
HO as used during reactor operation, the solubility of nickel-cobalt 
ferrite is the same as that of Ni and Co/sub x/Fe/sub 3-x/O, (x 
<<_ 1) which are formed at the surface by dissociation in hydro- 
gen. In experiments related to reactor shutdown, with 0.2 M boric 
acid and 3 cm*/kg of hydrogen, the equilibrium iron and nickel so- 
lubilities increase congruently down to about 100°C, in a manner 
consistent with the solubility of FesO,, but sharply decline at lower 
temperatures, apparently due to formation of a borated layer. A 
cooldown experiment on a time scale of a typical Westinghouse re- 
actor shutdown, as well as static experiments carried out on various 
ferrite samples at 60°C show that after addition of oxygen or per- 
oxide evolution of nickel (and possibly cobalt) above the equilibri- 
um solubility in hydrogen depends on the presence of dissociation 
products prior to oxidation. Thermodynamic calculations of various 
reduction and oxidative decomposition reactions for stoichiometric 
and non-stoichiometric nickel ferrite and cobalt ferrite are present- 
ed. Their significance to evolutions of nickel and cobalt on reactor 
shutdown is discussed. 30 refs., 38 figs., 34 tabs. 


50519 (FRADOC—4-4) Recent experience reactor pres- 
sure vessel manufacture. Vignes, A. (Societe Franco-Ameri- 
caine de Constructions Atomiques (FRAMATOMEB), 92 - 
Courbevoie (France)). 1985. 18p. (CONF-840533—1). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86751289. 

From International conference on fusion welded steel pres- 
sure vessels; London, UK (15 May 1984). 

This paper present the Framatome’s recent experience in the 
manufacture of 1300 MWe PWR vessels; one shows how the very 
high standards of quality have been obtained to meet the stringent 
requirements. After a description of a pressure vessel, materials and 
forgings properties are presented. The nature and sequence of the 
main fabrication operations are reviewed. This paper deals after 
with the quality of welds, the preheating and post-heating equip- 
ment, the submerged arc welding process and procedures, the clad- 
ding process, and the under-clad cracking problems. Ultrasonic in- 
spection procedures of the main welds are described with a com- 
parison of RCCM (design and construction rules for mechanical 
components of PWR units) and Sizewell B specifications. Support 
of data on the reproductibility and effectiveness of ultrasonic exam- 
ination and on the reliability given by repetitive inspection are pre- 
sented. 


50520 (FRADOC—4-5) French nuclear plant safeguard 
pump testing: EPEC test loop. Guesnon, H. (So- 
ciete Franco-Americaine de Constructions Atomiques 

TOME), 92 - Courbevoie (France)). 1985. Top. 
CONF-840914—39). NTIS (US Sales Only), PC A02, 
AO1. File Number DE86751288. 

From International meeting on thermal nuclear reactor 
safety; Karlsruhe, F.R. Germany (10 Sep 1984). 

This paper reviews the specifications to which nuclear 
power plant safeguard pumps must be qualified, and surveys the 
qualification methods and program used in France to verify oper- 
ability of the pump assembly and major pump components. The 
EPEC test loop is described along with loop capabilities and achei- 
vements up to now. This paper shows, through an example, the 
Medium Pressure Safety Injection Pump designed for service in 
1300 MW nuclear power plants, and the interesting possibilities of- 
fered by qualification testing. 
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50521 ppc aa 525/593, pp 41-45) —- and 
planning of the utilization of nuclear power plants. Skvarka, 

P. 1985. (In German). NTIS (US Sales Only), PC A04/MF 

A01. File Number DE86780478. (CONF-8504237—Pt. 1). 

From 7. scientific conference on power industry of the In- 
genieurhochschule Zittau; Zittau, German D.R. (16 Apr 1985). 

The utilization coefficient as one of the characteristics of 
availability of nuclear power plants and the operation results (like 
maximum power, block number, and electric energy generation) are 
investigated by different statistic methods for several nuclear power 
plants with PWR type reactors and compared with those of 
WWER 440-type reactors. By means of linear many-parameter re- 
gression analysis the utilization coefficient is studied in dependence 
on block power and time after reactor commissioning. Forecastings 
of mean utilization coefficients are presented for the power of 
WWER 1000-type reactors. 


50522 (INIS-BR—489) Socio-environmental impacts of 
Angra dos Reis nuclear power plant. Rosa, L.P.; Hesles, 
J.B.S. (Rio de Janeiro Univ. (Brazil). Coordenacao dos Pro- 
gramas de Pos-graduacao de Engenharia). 1984. 58p. (In 
Portuguese). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE86703261. 

Technological aspects and the social problematic inherent to 
implementation of nuclear power plants in Brazil are studied. It 
showed the study in two levels: one of them, attacks aspects linked 
to nuclear energy and their risks in Brazil; the other one, treats of 
impacts of the Angra dos Reis nuclear power plants on the local 
community. 

— ee pp 89-104) Implantation of a new 

culation method of fuel depletion in the CITHAM code. 
to M.A.B. (Comissao Nacional de Energia Nuclear 
de Brasil 3 Rio de Janeiro). 1985. (In Portuguese). NTIS (US 
Sales Only), PC A99/MF A01. File Number DE86703268. 
(CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

It is evaluated the accuracy of the linear aproximation 
method used in the CITHAN code to obtain the solution of deple- 
tion equations. Results are compared with the Benchmark problem. 
The convenience of depletion chain before criticality calculations is 
analysed. The depletion calculation was modified using linear com- 
bination technic of linear chains. 


50524 (INIS-BR—492, pp 508-523) Mathematical model 
for studying the dynamic behaviour of vertical U-shaped 
steam generator pipelines with natural flow. Cabral, E.L.L.; 
Faya, A.J.G. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo, Brazil). 1985. (in Porta guese). NTIS 
(US Sales Only), PC A99/MF AOl. File Number 
DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

The main c of a mathematical model and the 
results of its application to the dynamic behaviour of a vertical U- 
shaped steam generator pipeline with natural flow pertaining to 
most PWR type reators are presented. The model includes mass, 
energy and momentum balances and the heat transfer coefficients 
calculation. First the steady state for any power level is calculated 
and then the transient produced by a given perturbation is analysed. 
The validity of the model is evaluated by comparing its results with 
those of dynamic tests experiments. 


50525 (INIS-BR—492, pp 524-538) SARDAN - A pro- 
transient behaviour 


—_ for simulating the of a PWR type 
. Silva, A.A. da; Pessanha, J.A.O.; Mattos Santos, 

RLP. "de; et P. (Centro Tecnico Aeroespacial, 
Sao Jose dos Cam Brazil. Inst. Tecnologico de oe 
autica). 1985. (In Portuguese). NTIS (US Sales Only), PC 
A99/MF AOl. File Number DE86703268. (CONF- 
8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 
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The SARDAN program was developed to calculate the dy- 
namic behaviour of a PWR primary circuit system during hydraulic 
and power transients of moderate frequency. The program simu- 
lates the reactor kinetics, incorporates an open channel model for 
the core critical channel analysis and calculates the fuel pin by 
finite difference method. The program can be used for the analysis 
of different types of accidents such as reactivity insertion and loss 
of coolant flow. 


-_ (INIS-BR—492, pp 624-634) First stage of aes 
for the of two asymmetric 


cooling loops mod- 

eling the ALMOD3 code. Dominguez, L.; Camargo, C.T.M. 
(Comissao Nacional de Energia Nuclear de, Brasil, Rio de 
Janeiro. —- de Reatores). 1985. (In Pi —" NTIS 
(US Sales Only), PC A99/MF AOl. File Number 
DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 09 fa 158). 

alternative model for simulating the steam gen- 

segs GaN or cae Wi toe Callin tate oles time vovene tees 
sients was introduced in the ALMOD3 code. The model used was 
that of the GEVAP code. Some adaptations were made in order to 
make it compatible with the original model of the ALMOD3. The 
results obtained are presented and they are compared with the 
original code as to accuracy and velocity. The analysis of the re- 
sults showed that the adaptation is adequate and verified the possi- 
bility of using it as part of the version for two asymmetric cooling 
loops. 


50527 (INIS-BR—492, 635-648) Sensitivity analysis 
FRAPCON-1/EM: devel of a calculation 


using the lopment a 
model for licensing. ioe J.L.C. (FURNAS, Rio de Ja- 
neiro, Brazil). 1985. (In Portuguese). NTIS (US Sales Only), 
PC A99/MF A0Ol. File Number DE86703268. (CONF- 
8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 


bi The FRAPOON} 

-1/EM is version of the FRAPCON-1 code 
which analyses fuel rods performance under normal operation con- 
ditions. This version yields conservative results and is used by the 
NRC in its licensing activities. A sensitivity analysis was made, to 
determine the combination of models from the FRAPCON-1/EM 
which yields the most conservative results for a typical Angra-1 re- 
actor fuel rod. The present analysis showed that this code can be 
used as a calculation tool for the licensing of the Angra-1 reload. 


50528 ee pp 649-662) Some aspects of the 
utilization of Zircaloy and austenitic steel as cladding materi- 
al for PWR reactor fue’ rods. Teixeira e Silva, A.; Perrotta, 
J.A. (Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo, Brazil). 1985. (In Portuguese). NTIS (US Sales 
Only), PC A99/MF AOl. File Number DE86703268. 
(CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

The behaviour under irradiation of fuel rods for light water 
reactors was simulated by using fuel performance codes. Two types 
of cladding were analyzed: Zircaloy and austenitic stainless steel. 
The fuel performance codes, originally made for Zircaloy cladding, 
were adapted for austenitic stainless steel. The simulation results for 
the two types of cladding are presented, compared and discussed. 


50529 (INIS-BR—492, pp 16-27) Simplified polynomial 

of cross sections for reactor calculation. Dias, 
A.M.; Sakai, M. (NUCLEBRAS, Rio de Janeiro, Brazil). 
1985. (in P ). NTIS (US Sales Only), PC A99/MF 
A01. File Number DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

It is shown a simplified representation of a cross section li- 
brary generated by transport theory using the cell model of 
Wigner-Seitz for typical PWR fuel elements. The effect of burnup 
evolution through tables of reference cross sections and the effect 


50530 (INIS-BR—492, pp 341-356) Calculation of cool- 
sensitivity related to 


ant temperature to thermohydraulic param- 
eters. Silva, F.C. da; Andrade Lima, F.R. de. (Rio de Janei- 
ro Univ., Brazil. Coordenacao dos Pro; de Pos-gra- 
duacao de Engenharia; Pernambuco Univ., Recife, Brazil. 
t. de Energia Nuclear). 1985. (In Portu ). NTIS 

Sales Only), PC A99/MF AOl. File Number 
DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

It is verified the viability to apply the generalized Perturba- 
tion Theory (GPT) in the calculation of sensitivity for thermal-hy- 
draulic problems. It was developed the TEMPERA code in FOR- 
TRAN-IV to transient calculations in the axial temperature distri- 
bution in a channel of PWR reactor and the associated importance 
function, as well as effects of variations of thermalhydraulic param- 
eters in the coolant temperature. The results are compared with one 
which were obtained by direct calculation. 


50531 (INIS-BR—492, pp 299-310) Efficacious of esti- 
matives of thermal-hydraulic conditions of the PWR core by 
measured parameters. Camargo, C.T.M.; Pontedeiro, A.C. 
(Comissao Nacional de Energia Nuclear de Brasil, Rio de 
Janeiro. Dept. de Reatores). 1985. (In Portuguese). NTIS 
(US Sales Only), PC A99/MF AOl. File Number 
DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

Using ALMOD 3W2 and COBRA IIIP computer codes an 
evaluation of usual methods of estimatives of heat transfer condi- 
tions in the PWR core was made, using variables of the monitored 
processes. It was done a parametric study in conditions of the per- 
manent regim to verify the influence of variables such as, pressure, 
temperature and power in the value of critical heat flux. Parameters 
to prevent the DNB phenomenon in KWU power plants and Wes- 
tinghouse were calculated and implemented in the ALMOD 3W2 
program to estimate the DNBR evolution. Identified was a 
common origin to both methods and comparing with detailed cal- 
culations of the COBRA IIIP code, limitations were settled in the 
application of parameters. 


50532 (INIS-BR—492, pp 311-324) Full power operation 
after long time with low power operation. Ponzoni Filho, P.; 
Silva Ipojuca, T. da. (FURNAS, Rio de Janeiro, Brazil). 
1985. Portuguese). NTIS (US Sales Only), PC A99/MF 
AO01. File Number DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

It is simulated Angra-1 nuclear power plant which is operat- 
ing slight power during long period followed by full power oper- 
ation. It was calculated the axial power distribution utilizing the 1D 
model of CITATION code modified by FURNAS. 


50533 (INIS-BR—492, pp aoe 2 of the pri- 
mary system depressurization due to an 8-inch rupture in the 
hot leg Clive deus of the ait, tec, M.A.B.; 
Silva, M.C. da. Oris (US. Bo de Janeiro, Brazil). 1985. 


(In a Sales Only), PC A99/MF AOI. 
File N Eseries S CONF 8500253), 


From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

A conservative analysis of total depressurization of the 
Angra-1 power plant is made. It was assumed that the plant's safety 
system was not activated and that the operator took no action to 
mitigate the transient’s consequences. The results obtained showed 
that there is no damage in the core. The fuel remains under water 
up to the end of the depressurization. The containment is not dam- 
aged since the maximum pressure attained during the simulated ac- 
cident stands bellow the activation point of the containment’s spray 
system. 
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50534 (INIS-BR—492, pp 554-566) Comparison of nucle- 
ar power systems for Brazil using plutonium and binary 
cycles. — Y.; Fernandes, J.E. (Centro Tecnico Aer- 
oespacial, Jose dos Campos, Brazil. Inst. de Estudos 
Avancados). 1985. (In Portuguese). NTIS (US Sales Only), 
PC A99/MF AOl. File Number DE86703268. (CONF- 
8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, = 10 Apr 1985). 

uclear power systems based on plutonium cycle and binary 

cycle are compared taking into account natural uranium demand 
and reactor combination. The systems start with PWR type reac- 
tors (U5/U8) and change to systems composed exclusively of FBR 
type reactors or PWR-FBR symbiotic systems. Four loading modes 
are considered for the PWR and two for the FBR. The FBR is 
either a LMFBR loaded with PU/U or a LMFBR loaded the 
binary way. A linear and a non-linear capacity growth and two dif- 
ferent criteria for the FBR introduction are considered. The results 
show that a 100 GWe permanent system can be established in 50 
years in all cases, based on 300000 t of natural uranium and in case 
of delay in the FBR introduction and if a thermal-fast symbiotic 
system is chosen, a binary cycle could be more advantageous than a 
plutonium cycle. 


50535 (INIS-BR—492, pp 774-788) RELAP-4/MOD-3F 
and TOODEE-2F versions of RELAP-4/MOD-3 and 
TOODEE-2 computing codes conforming to the 
of appendix K of 10CFRS50. Serrano, M.A.B. (FURNAS, 
Rio de Janeiro, Brazil). 1985. (In Portuguese). NTIS (US 
Sales Only), PC A99/MF AO1. File Number DE86703268. 
(CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 


RJ, Brazil (10 Apr ee 

The RELAP-4/MOD3 and TOODEE-2 codes were modi- 
fied in order to develop a methodology for the licensing of the 
Angra-1 power plant reload. The main modifications were inserted 
in the heat transfer conditions during loss of coolant accident, in- 
volving the introduction of correlations applicable to Angra-1 type 
reactors and new calculations methods in order to attain consisten- 
cy between the reactor under analysis and experimental data. 


50536 (INIS-mf—10147) Evaluation of the neutron count 
rate measured with spent fuel elements from nuclear power 
plants for nuclear safeguards. Louda, W. (Atominstitut der 
Oesterreichischen Universitaeten, nee Jan 1986. 105p. 
(In German). NTIS bd Sales Only), PC A06/MF AO1. 
File Number DE86703050 

By counting the number of neutrons emitted from spent fuel 
elements with a fission chamber a summary signal from all neutron 
emitting transuranic elements is obtained. Using the computer code 
FISPR2 which describes the production of transuranic elements in 
a WWER-440 pressurized water reactor, the neutron fraction emit- 
ted from **Cm was calculated. The neutron count rate measured 
at fuel assemblies from the LOVIISA nuclear power plant after a 
given cooling time has been corrected with the **Cm-fraction ob- 
tained by FISPR2 and calculated for the time of reactor shut-down. 
This results in a corrected neutron count rate which is proportional 
to the **Cm content. Further correlations between burn-up and 
24Cm concentration, total plutonium and *“*Cm concentration, and 
2351J - %4Cm concentration were established. Using the declared 
values of the LOVIISA plant for total plutonium- and **U concen- 
tration as well as the corrected neutron count rates the same corre- 
lations were determined as with FISPR2. Thus calibration curves 
were obtained which allow verification of the operator’s values for 
the total plutonium concentration, the **U concentration, and for 
the fuel burn-up by measuring the neutron count rate from spent 
fuel elements. 


50537 (INIS-mf—10416) Materials and technology prob- 
lems of WWER type reactors. (Skoda, Plzen (Czechoslova- 
kia). Zavodni Pobocka Ceske Vedeckotechnicke Spolec- 
nosti). 1984. 329p. (In Czech and Slovak). (CONF- 
8404313—). NTIS (US Sales Only), PC A15/MF AO1. File 
Number DE86703249. 

From Symposium on materials and technology problems of 
ma type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1 ‘ 


The symposium heard 29 papers all of which were inputted 
in INIS. The papers dealt with the chemical composition, metallur- 
gy and mechanical properties of steels used for the manufacture of 
pressure vessels of nuclear reactors. The reliability was assessed of 
welded joints and the development and elimination of cracks under 
overlays dealt with. 


50538 byl ete pp 116-125) Reliability assess- 
ment of welded joints of reactor components. Vrbensky, J.; 
Kalna, K. (Vyskumny Ustav Zvaracsky, Bratislava, ae. 
slovakia). 1984. (In Slovak). NTIS (US Sales Only), PC 
A15/MF AOl. File Number DE86703249. (CONF- 
8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

Tests were conducted of high deformation fatigue of welds 
on bodies 25 to 30 mm in diameter or of a cross section of 25x30 
mm at constant amplitude of plastic deformation. For tests of high 
deformation fatigue of overlays a body was used with a thickness 
of 30 mm of which the overlay constituted 7.5 mm. The first series 
of tests was carried out using 20KhMA steel, the second with 
15Kh2MFA steel with a two layer’ overlay of 
25Cr13Ni+ 19CriONiNb, the third with 1SKh2MFA steel with a 
two layer overlay heat treated, the fourth with ISKhN2MFA with 
overlay, the fifth with 1OGN2MFA steel without overlay and with 
overlay. The tests were carried out at a temperature of +20 degC. 
In the sixth series the effect was tested of the temperature of +350 
degC on the cyclic properties of 1OGN2MFA steel. The results of 
all test series are tabulated. 


50539 (INIS-mf—10416, pp 237-247) Manufacture of 
rings of O8Kh18N10T sheet for internal structures of WWER 
type reactors. Fojta, A.; Nitka, B. (Vitkovicke Zelezarny 
Klementa Gottwalda, Ostrava, Czechoslovakia). 1984. (In 
Czech). NTIS (US Sales Only), PC A15/MF AOl. File 
Number DE86703249. (CONF-8404313—). 

From Symposium on materials and technology problems of 
WWER type senctien Matinee Lame, Coschudouiiie © Agr 
1984 

. Technology is presented of the manufacture of rings for the 
jacket, shaft, core catcher and shaft bottom of WWER-440 reactors 
produced by Vitkovice Steel Works. The rings are manufactured 
from sheets of austenitic steel O8Kh18N10T. The materials and 
technology problems are discussed of sheet production, ring weld- 
ing technology and annealing following welding. The plastic prop- 
erties are assessed of the welded joints and problems are outlined of 
ring production for WWER-1000 reactors. 


50540 eed pp 66-77) Development and 
troduction in production of parts for WWER-1000 lie 
vessel, Indra, J. (Skoda, Plzen, Czechoslovakia. 
Zavod Energeticke Strojirenstvi). 1984. (In Czech). NTIS 
(US Sales Only), PC AI15/MF AOl. File Number 
DE86703249. (CONF-8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

O:  senet Sleiabines ti nadia 0 ts welll of On 
manufacture of the smooth upper ring, the neck upper ring, the lid 
ring, the spherical top of the all-forged circular part, the bottom of 
the electroslag circular part and the bottom of the all-forged circu- 
lar part. The said parts of the pressure vessel were made of 
1SKh2NMFA or 15SKh2NMFAA steel and they were tested with 
ultrasound. 


50541 (INIS-mf—10416, pp 1-15) Basic aspects of 
materials selection. 


WWER-1000 Stepanek, S.; Kralovec, T.; 
Becvar, J.; Sibra, J. 1984. (In Czech). NTIS (US Sales 
Only), PC A15/MF AOl. File Number DE86703249. 
(CONF-8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

, A comparison is made of technical and economic parameters 
of WWER-1000 and PWR 1000 MW reactors. Differences in the 
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diameters of pressure vessels and in the vessel neck design are 
given by the transport conditions. Other differences in design affect 
the in core measurement outlets which in PWR reactors run 
through bushings in the reactor bottom while in WWER reactors 
they are effected through the vessel lid. The latter design is safer 
but increases the load on the lid. Periodical in-service inspections of 
PWR’s are carried out from the inside, and of WWER’s from the 
outside. The two reactors also differ in the number of parts which 
are welded to make the pressure vessel. The integral structure of 
the pressure vessels of large PWR reactors is made up of three 
parts welded together by two peripheral welds outside of the reac- 
tor core. The vessel parts are forged of ingots weighing up to 500 
tons each. Pressure vessels of WWER-1000 reactors consist of 
seven parts welded together with 6 welds of which 2 are placed in 
the reactor core. The biggest ingots weigh 205 tons. A similar com- 
parison of the technical and economic characteristics is made for 
WWER-440 and WWER-1000 reactors. The internals of both reac- 
tor types are made of Cri8NilOTi steel but for the WWER-1000 
the yield point at 350 degC is increased. Welding materials for the 
internals are the same for both reactors. The stepper motor contains 
austenitic as well as corrosive materials with permanent magnetic 
characteristics. In view of its increased capacity the WWER-1000 
also has a higher total weight (798 t as compared with 536 tons for 
the WWER-440), howewer, the specific weight per 1 kW of output 
is less (0.8 kg/kW as compared with 1.2 kg/kW). 


50542 (INIS-mf—10447) NUCOR review 1984-1985. 
(Nuclear Development Corp. of South Africa (Pty.) Ltd., 
Pelindaba, Pretoria). 1 Dec 1985. 45p. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE86703443. 

This report discusses the activities of the Nuclear Develop- 
ment Corporation of South Africa (Pty) Ltd. (NUCOR) for the 
period 1 April 1984 to 31 March 1985. The commissioning and rais- 
ing to power of Koeberg’s Unit 1 was completed and the plant 
taken over in July 1984. On 21 January 1985 it was shut down for 
an in-service inspection. Development at the Gouriqua Nuclear re- 
search site and the Vaalputs waste disposal site proceeded. The Ge- 
ology department is responsible for establishing the extent and 
nature of uranium deposits in South Africa and for compiling statis- 
tics in this connection. Work in connection with uranium extraction 
was continued by MINTEK. The Chemistry department is respon- 
sible for developing new and improved analytical techniques for 
the location of uranium. Radiometric analyses of uranium ores are 
carried out. The Uranium Enrichment Corporation is responsible 
for all development and production aspects of uranium enrichment. 
The ELPROD-plant is used for the manufacturing of fuel elements. 
NUCOR concentrates on actively encouraging the use of radioiso- 
topes and radiation in specific applications in industry, medicine, 
agriculture and research. Further success was achieved with the ir- 
radiation of bananas and strawberries. Modest attention was again 
paid to several projects of a fundamental nature. These projects 
relate to nuclear physics, theoretical physics, plasma physics, radi- 
ation physics, health physics, solid-state physics, nuclear chemistry, 
radiation chemistry and life sciences. The demand for the develop- 
ment, construction and maintenance of electronic systems also con- 
tinued. 


(NUREG/CR—4597-Vol.1) Aging and service 
wear of 


auxiliary feedwater 
plants. Volume 1. Operating 
tion. Adams, M.L.; Makay, E. (Energy Research and Con- 
sultants Corp., Morrisville, PA (USA)). Jul 1986. Contract 
AC05-840R21400. 98p. (ORNL—6282-Vol.1). NTIS, PC 
A0S5/MF AOI - GPO. File Number T186013816. 

This report was produced under the Detection of Defects 
and Degradation Monitoring element of the Nuclear Plant Aging 
Research Program. Typical auxiliary feedwater pump (AUXFP) 
configurations are described in terms of configuration details, mate- 
rials of construction, operating requirements, and modes of oper- 
ation. AUXFP failure modes and causes due to aging and service 
wear are identified and explained, and measurable parameters (in- 
cluding functional indicators) for potential use in assessing oper- 
ational readiness, establishing degradation trends, and detecting in- 
cipient failures are given. A series of measures to correct present 
deficiencies in surveillance, monitoring, and in-service testing prac- 


tices is discussed. The main body of the report is supplemented by . 


a number of relevant appendixes; in particular, a major appendix is 


included on engineering and design information useful to assess 
AUXFP operational readiness. 17 figs., 17 tabs. 


50544 (NUREG/CR—4673) Heavy-Section Steel Tech- 
nology program. Five-year plan, FY 1985-1989. (Oak Ridge 
National Lab., TN (USA). Engineering Technology Div.). 
as 1986. Contract AC05-840R21400. 164p. (ORNL/ 

—10108). NTIS, PC A08/MF AOl1 - GPO. File Number 
1186014634. 

This is the third in the current annual series of five-year pro- 
gram plan documents presented for the Heavy-Section Steel Tech- 
nology program. The program is carried out by the Oak Ridge Na- 
tional Laboratory for the Materials Engineering Branch, Division 
of Engineering Technology, Office of Nuclear Regulatory Re- 
search of the US Nuclear Regulatory Commission. The program is 
aimed at advancing the understanding and validation of materials 
and structures behavior as they relate to the integrity of light-water 
reactor pressure vessels. The program has nine technical tasks and a 
management function. A background statement and a plan-of-action 
are given in the following chapters for each task. Lists of reports 
published since the beginning of the program are included in appen- 
dices as part of the background information. The nine technical 
tasks address fracture methodology and analysis, material properties 
and characterization, crack growth, crack arrest, irradiation effects, 
cladding evaluations, intermediate-vessel testing, thermal-shock test- 
ing, and pressurized thermal-shock experiments. 


50545 (TVA/OP/EDT—86/18) Dionex series 8000 on- 
line analyzer, Sequoyah Nuclear Power Plant. Final report. 
(Dionex Corp., Sunnyvale, CA (USA)). es +g 48p. 
NTIS, PC A03/MF A01. File Number DE86901715. 

This project was initiated to develop a nein 
online water analyzer (ion chromatograph) for secondary water 
chemistry control in TVA’s nuclear plants. This water analyzer de- 
velopment was conducted pursuant to a cooperative research 
agreement with the Dionex Corporation. Dionex developed and in- 
stalled a dual channel, six stream analyzer on the secondary side of 
TVA's Sequoyah Nuclear Plant. The analyzer was developed for 
real time detection of sodium, chloride, and sulfate in any of the six 
sampling streams. The analyzer is providing Sequoyah’s plant per- 
sonnel with reliable secondary water chemistry data in a much 
more timely manner than the past grab sampling techniques. Re- 
sults on the performance of the analyzer show that it is performing 
above and beyond the expectations of plant personnel. Since its in- 
stallation at Sequoyah, there have been 29 units ordered from 
Dionex including 1 unit for Sequoyah, 5 units for Browns Ferry, 
and 23 units for other utilities. In the future, the analyzer will allow 
plant staffs to take corrective action before corrosive conditions 
occur or before having to derate a unit. 


50546 Application of the LEPRICON unfolding proce- 

dure to the Arkansas Nuclear One-Unit 1 Reactor. hates, 
R.E.; Broadhead, B.L.; Worley, B.A.; Williams, M.L.; 
Wagschal, J.J. (Oak Ridge National Lab., P.O. Box X, Oak 
Ridge, TN 37831). Nuclear Science and Engineering; 93: No. 
2, 137-170(Jun 1986). Contract AC05-840R21400. 

The development and demonstration of a new unfolding pro- 
cedure involving pressure vessel surveillance dosimetry in pressur- 
ized water reactors are described. The complete methodology is 
contained in the LEPRICON code system, and provides techniques 
for calculating pressure vessel fluences and then adjusting them, 
with reduced uncertainties, on the basis of surveillance dosimetry 
measurements and a benchmark data base. An application of these 
techniques to an existing on-line commercial reactor is presented. 
Results indicate that the best estimate of the pressure vessel lifetime 
based on a limiting fluence above 1 MeV of 2 x 10 n/cm? is 
= 129+.11 effective full-power years, whereas the unadjusted esti- 
mate has an uncertainty twice as large. 


50547 LOFT instrumentation: An overview of challenges 
and developments. Engelman, D. (Idaho National Engineer- 
ing Lab., EG & G Idaho, Inc., P.O. Box 1625, Idaho Falls, 
ID 83415). Pp we to of Thermal hydraulics of nuclear 


reactors. Merilo, M. LaGrange Park, IL; American Nuclear 
Society (1983). (CONF- -830103—). 
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From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

The Loss-of-Fluid Test (LOFT) reactor is an integral test fa- 
cility, devoted to an investigation of the thermal-hydraulic and fuel 
behavior of a reactor system during off-normal conditions. The re- 
quirement to measure important parameters at many points within 
the reactor has led to a number of advances in the state-of-the-art 
of experimental instrumentation as applied to an operating reactor. 
Since LOFT is an operating nuclear reactor, the instruments must 
survive full Pressurized Water Reactor (PWR) operating condi- 
tions, and be able to measure various off-normal conditions. The in- 
struments developed and applied on LOFT include specialized ve- 
locity, density, liquid level, and mass flow instruments, as well as a 
variety of specialized fuel behavior instrumentation. These instru- 
ments have been excellent, both in survivability and production of 
data. 
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REFER ALSO TO CITATION(S) 50262, 50501, 50732, 50733, 50734, 50735, 
50736, 50737, 50738, 50739, 50740, 50741, 50742, 50743, 50744, 50745, 50746, 
50747, 50748, 50749, 50750, 50776, 50777, 50782, 51210, 51435 


50548 (IAEA-TECDOC—358, pp 21-33) Radiological 
environmental impact of a Commercial Advanced Gas Cooled 
Reactor. Dawson, J.W.; Youell, F.P. (Central Electricity 
Generating Board, Barnwood, UK. Generation Develop- 
ment and Construction Div.; National Nuclear Cop. Ltd., 
Knutsford, UK). Dec 1985. NTIS (US Sales y), PC 
A15/MF A01. File Number DE86703051. (CONF-850570— 


From IAEA ’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 1 

This Paper considers the principal sources of radiation expo- 
sure which contribute to the radiological environmental impact of a 
Commercial Advanced Gas Cooled Reactor (CAGR). There are 
three sources of exposure, viz: direct radiation, radiation from gase- 
ous effluent discharges and that from liquid effluent discharges. The 
Paper describes the sources and defines the calculational route used 
for the assessment of each of them. It describes the design measures 
taken to reduce arisings and discharges. In the case of effluents, es- 
timates of the annual discharges are included. The radiological con- 
sequences for all three sources are given for a typical CAGR on a 
semi-urban site. Where possible, the accuracy of the predictions is 
demonstrated by comparisons with measurements made on an oper- 
ating station. 6 tabs. 


50549 (IAEA-TECDOC—358, pp 47-60) Evaluation of 
occupational exposure on a a Commercial Advanced Gas Cooled 
Reactor. Dawson, J.W.; Youell, F.P.; Edwards, J. (Central 


Electricity Generating ‘Board, Barnwood, UK. Generation 
Development and Construction Div.; National Nuclear 
Corp. Ltd., Knutsford, UK; Hinkley Point 'B’ Power Sta- 
tion, Bridgewater, UK). Dec 1985. NTIS (US Sales Only), 
PC A15/MF AOl. File Number DE86703051. (CONF- 
850570—). 

From IAEA ’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 1985). 

The fundamental principle governing the radiological design 
of Nuclear Power Stations in the United Kingdom is that radiation 
exposures to Station operators and to members of the public should 
be as low as reasonably practicable and consistent with any over- 
riding legislative requirements. To ensure that any Station can be 
operated in compliance with this principle, the UK Generating 
Boards have specified design target dose limits for Station staff. 
This Paper considers the evaluation of operator exposure and its as- 
sessment against these design target dose limits for the latest Com- 
mercial Advanced Gas Cooled Reactor (CAGR) to be built for the 
Central Electricity Generating Board (CEGB) on the Heysham 
Site. The Paper begins by giving the design target dose limits, out- 
lines the details of the dose budgeting procedure adopted at an 
early design stage by the Station Designers and by the Utilities, and 
defines the measures available and incorporated into the design 
with the aims of reducing exposure. The Paper includes the esti- 
mate of operator exposure for Heysham II, it considers those as- 
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pects of the design giving rise to greatest exposure and shows that 
the design target dose limits should be achieved. The Paper also 
gives current levels of operator exposure from Hinkley Point ‘B’ 
Power Station which is the CEGB’s first operational CAGR. 
Where possible, the Heysham II estimates are evaluated against this 
operating experience. 


(IAEA-TECDOC—358, pp 95-103) Reliability 
aie of VHTR reserve shutdown system. Araki, T.; 
Sugawara, M.; Ikeda, T.; Miyamoto, Y. (Toshiba Corp., 
Japan Atomic Energy Research Inst., Tokyo; J Atomic 
Energy Research Inst., Tokyo). Dec 1985. NTIS (US Sales 
Only), PC A15/MF_ AOl. File Number DE86703051. 
(CONF-850570—). 
From IAEA ’ meeting on gas cooled reactors; Oak 
ma 7 USA (13 May 1985). 
liability analysis of the reserve shutdown system of the 
VENTE. (Veep Hind Bente aces ete denote eaten canter 
means of the fault tree method. The reserve shutdown system in- 
vestigated in this paper is a rupture disc type. In this analysis, logic 
failure (the initiation signal system failure for the reserve shutdown 
system) and hardware failure are considered. Through this reliabil- 
ity analysis, the high reliability of the reserve shutdown system of 
the VHTR was verified. Furthermore we have obtained valuable 
information concerning how to improve the reliability of the re- 
serve shutdown system of the VHTR. 6 refs, 3 figs, 1 tab. 


50551 (IAEA-TECDOC—358, 165-181) VEC - A 
transient whole circuit model for A Facer, R.I. (AGR 
Systems, National Nuclear Corp., Ltd., Knutsford, UK). 
Dec 1985. NTIS (US Sales Only), PC A15/MF AO1. File 
Number DE86703051. (CONF-850570—). 

From IAEA specialists’ meeting on gas cooled reactors; Oak 
Rite © TN, USA (13 May 1985). 

In the development of the safety arguments for AGRs the 
need for natural circulation of the primary coolant to be demon- 
strated as an effective diverse means of post-trip heat removal from 
the core has been identified. Initial analysis was based upon the use 
of specific fuel channel and boiler models and an iterative solution. 
In order to improve both the representational accuracy and the 
speed and flexibility of modelling, a complete representation of the 
primary gas circuit has been developed under the computer code 
name VEC. The aim of the model has been to construct an overall 
description of the primary circuit including the heat source (core), 
heat sinks (boilers, pressure vessel cooling system) major compo- 
nent thermal inertias and major gas flow paths so that the macro- 
scopic transient behaviour of all of the circuit components can be 
determined. Although initially established for natural circulation 
analysis the model has developed into a design tool to investigate a 
wide range of normal operational and fault conditions. The paper 
will describe the detailed model which has been developed for 
Heysham II AGR. The primary coolant flow network, the linking 
equations and buoyancy flow representation, the heat transfer and 
heat transport equations and the solution methods will be discussed. 
The flexibility of problem specification and solution and the ease of 
use of the programme will be considered. A comparison of the re- 
sults of the whole circuit model, VEC, with the detailed individual 
component models will be presented to indicate the acceptability of 
the whole circuit model in providing results for safety analysis. The 
role of this whole circuit analysis in the overall presentation of the 
fault transient safety substantiation will be briefly discussed. Indica- 
tive results for fault transient analysis for Heysham II will be pre- 
sented and the large margins to the safety constraints demonstrated. 
1 tab, 6 figs. 


50552 eal pp 203-212) Study of 
metallic fission product release from the VHTR core under 
Okamoto, F.; Mikami, H.; 


power operating condition. 

Mitake, S.; Suzuki, K. (Nuclear Promotion Div., Fuji Elec- 
tric Co., Ltd., Tokyo, Ja ent of Power Reactor 
Projects, Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki). Dec 1985. NTIS (US Sales Only), PC A15/MF AOI. 
File Number DESONBOSI. (CONF-850570—). 

From IAEA specialists’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 1985). 
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The experimental VHTR (Very High Temperature Reactor), 
being developed in Japan Atomic Energy Research Institute, is to 
be designed to produce the reactor outlet gas temperature of 950 
dee. ©. te db patting 1 Setediaaee ntaatae Ans Satine guts 
uct release characteristics in high temperature range, because the 


fuel temperature of the VHTR becomes higher than those of 
steam cycle application. FORNAX code has been de- 
ucts 


HTGRs for 
veloped to investigate the release characteristics of volatile metallic 
pg Sh from the core under power operating condition. 
This code calculates the diffusion of metallic fission products based 
on the Fick's law of diffusion and can evaluate fission product 
quanapeit’ Wahetinarsia: the boethd: Oil. peethitiieh, tmedi-end 
graphite sleeve. This code can also take into account the distribu- 
tion of the power, temperature and coating failure in the core and 
their time history. Several calculations have been carried out to 
study the metallic fission product release characteristic from the cfp 
and the core for VHTR configuration (Detailed Design Stage I). In 
this study the following conclusions are obtained: (1) The contribu- 
tion of the release by diffusion through an intact TRISO coating to 
the release from the core becomes larger at higher core tempera- 
ture. (2) The release by diffusion through an intact TRISO coating 
depends on not only the diffusion coefficient in the SiC layer but 
also that in the kernel. 4 refs, 5 figs, 4 tabs. 


50553 (IAEA- ee em pp aor —_ heatup 
accident HTR fuel elements. Nabielek, H.; 


bengpraiogn Justich 
S Sales 

Only), PC ‘A15/MF AO1. File Number DE86703051. 
(CONF-850570—). 

From IAEA ’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 1985). 

The coated particle consists of a 500 um dia. oxidic kernel 
surrounded by coating layers of pyrocarbon and silicon carbide. 
About 20,000 of those particles are imbedded in a spherical fuel ele- 
ment with a diameter of 60 mm. Fuel manufacture and the first 
phase of irradiation tests of low-enriched UO, fuels have been fin- 
ished in 1984. They demonstrated low contamination levels and a 
negligible failed particle fraction during normal operations. The 
main effort is now concentrating on testing coated particle fuels 
under accident conditions. Therefore, irradiated fuel balls are 
heated in hot cell furnaces to temperatures in the range of 1400- 
2500 deg. C. The measurement of Kr 85 release is indicative of the 

ailure of particle coating. In addition, the measurement of long- 
metallic fission products yields information on diffusive re- 
Ssipiners:Mniabaudi teas Seed sepdes taut eamemtinsbene tia 
from isothermal annealing tests are being presented. In parallel, 


227-234) Investiga- 


high temperature 
gas-cooled reactor. Mueller, H.J.; Ninaus, W.; Schuerrer, F.; 
a H.; Neef, R.D. (Technische Univ., Graz, Austria. 


(CONF 850570), 


From IAEA specialists’ meeting on gas cooled reactors; Oak 
Ridge, TS USA (13 May 1985). 

The water ingress in the core of an undermoderated high 

temperature gas-cooled reactor can yield to a safety risk. This 


tion of water infiltrated pebble bed cores. In order to judge precal- 
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culated reactivity worths and reaction rates, critical experiments 
were performed in a pebble bed cell using the ringcore of the Sie- 
mens Argonaut Reactor Graz as a driver. 9 refs, 8 figs. 


ha lags pp 285-298) Core ee 
tests. of THTR pebble bed core at zero power. Brandes, 
(Hochtemperatur-Reaktorbau G.m.b.H., Mannheim, coated 
ny, F.R.). Dec 1985. NTIS (US Sales Only), PC A15/MF 
A01. File Number DE86703051. (CONF-850570—). 

From IAEA specialists’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 1985). 

In September 1983 first criticality of the THTR 300 was 
reached with 198,190 spherical elements. The core was fully loaded 
with 674,200 spherical elements in October 83. During this period 
core physics tests verified the core design and the shut down mar- 
gins of the reactor at ambient temperature and in 1 bar air. The fol- 
lowing tests were performed: Core loading until first criticality; 
Height-dependent reactivity; Reactivity worth of reflector rods in 
these conditions; Core fully loaded and critical rod configuration 
obtained; Reactivity worth of reflector rods with core fully loaded. 
Incore neutron detectors were used together with an incore neu- 
tron source to monitor the criticality conditions. The measurements 
were performed with the method of subcritical multiplication and 
the inverse kinetic method. Special problems had to be taken into 
consideration, for instance a higher density of the pebble bed in the 
lower part of the core. The initial criticality could be predicted 
better than 0,004Ak. The core physics tests at zero power were fin- 
ished in January 1985. During this period the following tests were 
performed: Temperature coefficient until 240 deg. C; Excess reac- 
tivity of the core at ambient temperature; Reactivity worths of dif- 
ferent rod configurations; Reactivity worth of helium. The methods 
of measurement were the same as in the previous period. Addition- 
ally nitrogen was used as an absorber gas. By determining the nitro- 
gen reactivity worth coefficient it was possible to measure the 
excess reactivity of the core at ambient temperature and different 
rod configurations by adding nitrogen to the core up to 16 bar. 5 
refs, 11 figs, 3 tabs. 


50556 (IAEA-TECDOC—358, pp 299-311) "Peu a 
peu”: A new fuelling mode of the pebble bed reactor. Teu- 
chert, E.; Gerwin, H.; Haas, K.A.; Ruetten, H.J. (Kernfors- 
chungsanlage Juelich G.m.b.H., Germany, F.R. Inst. fuer 
Reaktorentwicklung). Dec 1985. NTIS (US Sales Only), PC 
A15/MF A01. File Number DE86703051. (CONF-850570— 


). 

From IAEA ’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 1985). 

An increase of the core size of pebble bed HTRS and its 
power output is possible by an annular configuration of the core 
with a column of graphite blocks in the middle. The need of a 
more involved pebble flow control and disloading technique can be 
avoided by a new mode of fuelling: For the initial reactor loading 
the fissile enrichment is chosen to achieve criticality when a por- 
tion of only 30% of the core is filled with the fuel elements. Con- 
tinuous onload filling provides for the burnup, but disloading of the 
elements is omitted until the core is totally filled up. Thereupon the 
reactor is shut down, cooled down, depressurized, and entirely un- 
loaded by means of a new device being inserted from the top, e.g. 
by a suction dredge. Such a device could be constructed transport- 
able and ambulantly applied for several reactors of that type, be- 
cause it is required once in two years (full power). This mode of 
“peu a peu” filling of the reactor approximately corresponds to the 
batch fuelling mode of other reactors, but does not require control 
poison to cover the excess reactivity. A target design has been 
studied achieving 250 MWsub(th). In all stages of filling the tem- 
perature transient of accidental core heat up is limited as for the 
conventional MODUL. No disloaded fuel has to be handled during 
reactor operation, which represents a contribution on safety and 
protection against fuel diversion. The capital costs must be expect- 
ed to be lower than for the MODUL, and fuel cycle costs are ap- 
proximately the same. 2 refs, 10 figs, 3 tabs. 
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50557 (IAEA-TECDOC—358, pp 313-323) Analysis of 
the large between horizon- 


A1S/MF A01. File Number DE86703051. (CONF-850570— 


From IAEA specialists’ on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 198 

There are various leak jow paths between blocks in the ex- 
perimental VHTR core. Especially, leak flow in the gap between 
horizontal surfaces of fuel blocks is called "crossflow”. Generally, 
the coolant flows from the fuel channel into the gap between col- 
umns. As its results fuel temperature rises. In case of the birth of 
large gap between horizontal block interfaces, the crossflow caused 
by it effects significantly on the core flow distribution, core temper- 
ature distribution and F.P. release. In this paper, the horizontal core 
offset between the core upper structure and the core support struc- 
ture is postulated as the cause of occurrence of large horizontal gap 
at fuel column. A prediction method of large horizontal gaps be- 
tween blocks, and analytical method and results of core flow distri- 
bution are discussed. Analytical results of core behavior in the core 
flow deviation caused by the gaps between horizontal block inter- 
faces are also presented. Evaluation of fission product release de- 
pending on the flow distribution change is also carried out. 5 refs, 9 
figs, 3 tabs. 


50558 (IAEA-TECDOC—358, pp 325-336) Progress in 
the measurement of fuel temperature coefficients in CAGRs. 
Bridge, M.J.; coor T.A. (Central Electricity Generating 
Board, Berkeley, Berkeley Nuclear Labs.). Dec 1985. 
NTIS (US Sales Only), PC A15/MF A0Ol1. File Number 
DE86703051. (CONF-850570—). 

From IAEA specialists’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 1985). 

The fuel temperature ient of reactivity in the Ad- 
vanced Gas Cooled Reactor varies significantly with fuel burnup. 
The initial negative coefficient due to the doppler effect in ***U is 
counteracted by an increasing positive component arising from 
thermal neutron spectrum effects on **Pu fission rate. The core- 
average net coefficient remains negative but is small and its predic- 
tion is subject to relatively large uncertainty. A means of measure- 
ment of the fuel temperature reactivity feedback was therefore de- 
vised which could be applied with minimum disturbance to full 
power operation. The method has now been applied to all the 
CEGB’s Commercial AGR’s. It involves a relatively small with- 
drawal of a bank of rods, a hold period of approximately one 
minute and reinsertion to the original level. The resulting power 
transient is measured by neutron flux detectors outside the core and 
is used as input to two calculations; firstly, an inverse neutron ki- 
netics programme to calculate the core reactivity as a function of 
time during the whole transient, and secondly, a thermal hydraulics 
calculation to calculate the transient in mean fuel temperature. The 
resulting core reactivity versus fuel temperature plot gives a meas- 
ure of fuel temperature coefficient of reactivity at the times when 
rods are stationary. Analysis of the results to date show the method 
to be robust, giving repeatable and reliable results. 7 refs, 14 figs. 


50559 (INIS-GB—10) Nuclear power: consolidation or 
change. (South of Scotland Electricity Board, G 
(UK)). Feb 1986. 20p. NTIS (US Sales Only), PC A02 
A01. File Number DE86703280. 

Currently about 45% of the electricity consumed in Scotland 
comes from nuclear sources and when the power station at Tor- 
ness, near Edinburgh, is fully commissioned it will be about 60%. 
Torness is an AGR type reactor and the Scottish Electricty Board 
(SSEB) consider that there is no case for changing to a PWR type 
design for any future reactor built in the UK. The economics of ‘a 
next AGR’ and a PWR reactor are compared. The construction 
times for the Torness programme, the electrical output, station life, 
load factor, fuel costs and additional support costs are also consid- 
ered, and compared with costs estimated by the Central Elecricity 
Generating Board (CEGB) for the proposed Sizewell-B reactor. 
Exposure of station staff to radiation, safety, public acceptibility 
and development potential, impact on industry, job creation and 
export potential are also discussed briefly. 
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50560 (JAERI-M—85-046) Heat transfer characteristics 
of horizontally oriented multi-layered annular insulation, (1). 
Computer code for numerical calculation. Hino, Ryutaro; Si- 
momura, Hiroaki. (Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establi it). Apr 1985. 77p. (in J; 
anese). NTIS (US Sales Only), PC AO5/MF AOl. Fi 
Number DE86703437. 

A computer code has been developed to analyze the natural 
convection heat transfer in a horizontal annular insulation layer of a 
hot gas duct when local gaps and inhomogeneity of filling density 
of insulation materials exist. This computer code simulates local 
gaps and inhomogeneity of filling density by a multi-layer model. 
This report describes an analytical model, a numerical method, an 
outline of program and some calculation results. 


50561 (JAERI-M—85-048) CITDEGA: a three-dimen- 
sional coupled neutronic-thermohydraulic core burnup analy- 
sis code. User’s manual. Takano, Makoto; Hirano, Mitsu- 
masa; Suzuki, Kunihiko; Nakano, Kou; Kawasaki, Mitsu- 
hiro. Japan Atomic Energy Research Inst., te ae ka Re 
Atomic Energy Research Inst., Tokai, Ibaraki 
search Establishment). Apr 1985. 73p. (In Tapaneas). NTI 
(US Sales Only), PC A04/MF AOl. File Numbes 
DE86703438. 

We have developed CITDEGA code which analyzes the 
neutronic-thermohydraulic performance of VHTR core. The 
present report is written as a user’s manual of CITDEGA code. 


-— (JAERI-M—85-055) Core temperature fluctuations 

pal moma esr sma oy 4 ogg avenge 
kazu. gg crt: o> Energy Research Inst., Tokyo; J 
Atomic Research Inst., Tokai, Ibaraki. Tokai 
search Establi t). Apr 1985. 22ip. (In Japanese). NTIS 
(US Sales Only), A10/MF AOl. File Number 
DE86703398. 

Fort St. Vrain high temperature gas-cooled reactor in the 

USA has exhibited two types of anomalous behavior called core 
temperature fluctuations and redistributions during the rise-to- 
power test program. These originally unexpected phenomena pose 
an important technical issue to the design, research and develop- 
ment works for JAERI experimental VHTR consisting of prismatic 
block type fuel elements similar to those of Fort St. Vrain. This 
report reviews the fluctuation/redistribution problem encountered 
in Fort St. Vrain along with its resolution. 


ee eatin Two-block crossflow experi- 
ments, 2. Experimental results and application to VHTR core 
design. Takizuka, Takakazu; Kaburaki, Hideo. (Japan 
Atomic Energy Research Inst., Tokyo; J 
oe ae Inst., 0 tn Tbarak. Tokai 

t). Aug 1985. 35p. ese). NTIS (US Sales 
Only), PC A03/MF AO1. hie N Non DE86703399. 

Two-block crossflow experiments were conducted to obtain 

quantitative information on the characteristics of crossflow through 
the interface gaps between fuel elements in the VHTR core. Over- 
all crossflow rates and pressure drops were measured on a full-scale 
two-block model with shims inserted to simulate the interface gap 
between the blocks. Atmospheric air at ambient temperature was 
used as a working fluid. Further objectives of the experiments were 
to evaluate the effect of contact pressure on the crossflow and to 
determine the permeation flow rate through the blocks. The experi- 
mental results were expressed by a relation between crossflow loss 
coefficient factor and Reynolds number. Empirical equations, 
which accurately reproduce the imental crossflow coefficient 
correlations, were devised for the thermal hydraulic design of the 
VHTR core. 


50564 (JAERI-M—85-116) Reactor Engineering Depart 
ment annual report. April 1, 1984-March 31, 1985. (Ja 
Atomic Energy Research Inst., Tokyo). Aug 1985. 266p. 
NTIS (US Sales Only), PC Al2/MF A0Ol1. File Number 
DE86703444. 

Research and development activities in the Department of 
Reactor Engineering in fiscal 1984 are described. The work of the 
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Department is closely related to development of multipurpose Very 
High Temperature Gas Cooled Reactor and Fusion Reactor, and 
development of Liquid Metal Fast Breeder Reactor carried out by 
Power Reactor and Nuclear Fuel Development Corporation. Con- 
tents of the report are achievements in fields such as nuclear data 
and group constants, theoretical method and code development, re- 
actor physics experiment and analysis, fusion neutronics, shielding, 
reactor and nuclear instrumentation, reactor control and diagnosis, 
safeguards technology, and activities of the Committee on Reactor 
Physics. 


50565 (JAERI-M—85-162) Thermal cycle test of a full- 
scale graphite sleeve for use in the VHTR. Matsuo, Hideto. 
(Japan Atomic Energy Research Inst., Tokyo; J 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Oct 1985. 22p. (In Japanese). NTIS 
(US Sales Only), A02/MF AOl. File Number 
DE86703401. 

A full-scale graphite sleeve which was made of the candi- 
date graphite material IG-11 for a very high temperature gas- 
cooled reactor (VHTR), was tested by the application of a rapid 
heating and cooling to clarify its endurance for thermal shock. The 
graphite sleeve having inner diameter 36 mm, outer diameter 46 
mm and length 550 mm was heated at an average heating rate of 
80°C per seconds to the maximum temperature of 2000°C or 
2200°C and then the sleeve was cooled to 500°C. The thermal 
cycle was repeated 500 in the case of the maximum temperature 
2200°C and 1000 in the case of 2000°C. The dimensions, electric 
resistance and Young’s modulus were measured at room tempera- 
ture after the application of a fixed thermal cycle. The measure- 
ments were repeated at a fixed intervals. At the early stage of ther- 
mal cycle length expanded, electric resistance and Young’s modulus 
decreased, and they were almost constant in the following thermal 
cycles. The results showed that the properties of the graphite 
sleeve were hardly changed due to the application of a rapid heat- 
ing and cooling and its performance was almost unchanged. 


50566 (JAERI-M—85-170) Present status of mechanical 
properties of 2 1/4 Cr-1Mo steel as a pressure vessel for 
VHTR. Kodaira, Tsuneo; Oku, Tatsuo; Suzuki, Masahide; 
Fukaya, Kiyoshi. (Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Oct 1985. 40p. (In Japa- 
nese). NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86703402. 

This report describes the present status and items on the ap- 
plication of the 2 1/4Cr-1Mo steel, normalized and tempered condi- 
tion (NT) with low silicon and high purity, to the pressure vessel of 
VHTR, which is the most important structural component within 
the pressure boundaries. The SCMV 4-2 steel in JIS, which corre- 
sponds to ASTM A387 Grade 22 Class 2, is selected as a candidate 
based on the design and operation conditions of the pressure vessel. 
In this report are also shown the specification of material fabrica- 
tion, various results of mechanical and metallurgical tests and the 
evaluation of structural integrity of the vessel considering the mate- 
rial aging effects in this SCMV 4-2 steel. 


2104 Power Reactors, Non-breeding, Otherwise 
Moderated Or Unmoderated 


REFER ALSO TO CITATION(S) 50189, 50662, 50699 


50567 (AECL—8551) Drypatch spreading inside a multi- 
element bundle. Snoek, C.W. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
May 1984. 37p. (CONF-8405407—1). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86703053. 

From China-U.S. seminar on two-phase flows and heat trans- 
fer; Sian, China (7 May 1984). 

During the 1970's the Chalk River Nuclear Laboratories of 
Atomic Energy of Canada Limited in collaboration with Ontario 
Hydro embarked on an ambitious program designed to obtain de- 
tailed thermohydraulic information on multi-element fuel channels. 
In particular, interest centered around the critical heat flux (CHF), 
the post-dryout sheath temperature rise (PDO) and the axial prés- 
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sure gradient (AP). CANDU-type bundles consist of 37 elements ar- 
ranged in three rings around the central pin. Each element is 50 cm 
long and is kept in place between two endplates. Spacers at mid- 
plane prevent individual elements from bowing into contact with 
another element or the pressure tube. During the experimental pro- 
gram three different strings simulating 12 CANDU bundles placed 
end to end were subjected to a detailed experimental investigation 
using water as the test-fluid. These strings were six meters long and 
were electrically-heated. The emphasis of this paper is on the meas- 
ured post-dryout temperatures and their relationship with predic- 
tion methods, and the spreading of drypatches with an increase in 
power. 


50568 (AECL—8703) Physics characteristics of CANDU 
cores with Advanced Fuel Cycles. Garvey, P.M. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Feb 1985. 23p. (CONF-8411237—2). NTIS 
(US Sales Only), A02/MF AOl. File Number 
DE86703057. 

From Technical committee and workshop on advanced light 
and heavy water reactor technology; Vienna, Austria (26 Nov 
1984). 

A detailed study of the use in a CANDU of mixed plutoni- 
um and uranium oxide fuel from an LWR has been undertaken by 
AECL. This study illustrates many of the generic technical issues 
associated with the use of Advanced Fuel Cycles. This paper will 
report the main findings of this evaluation, including the power dis- 
tribution in the reactor and fuel bundle, the choice of fuel manage- 
ment scheme, and the impact on the control and safety characteris- 
tics of the reactor. These studies have not identified any aspects 
that significantly impact upon the introduction of Advanced Fuel 
Cycles into the CANDU reactor. 


50569 (JAERI-M—85-139) Detailed criticality calcula- 
tion of the upgraded JRR-3 research reactor by Monte Carlo 
method. Komuro, Yuichi. (Japan Atomic Energy Research 


Inst., Tokyo; Japan Atomic Energy Research Inst., Tokai, 


Ibaraki. Tokai Research Establishment). 1985. 38p. (in 
Japanese). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86703378. 

JAERI has a plan upgrading the research reactor JRR-3. 
Neutronics calculations about the upgraded-reactor were performed 
by JAERI thermal reactor standard code system SRAC. As a 
result, neutron flux distribution and power distribution were ob- 
tained by diffusion code CITATION included in SRAC. In those 
calculations, a few group constant averaged over a cell was used, 
and a reactor core was modified to be expressed by X-Y coordi- 
nate. Checking for effective multiplication factors calculated by 
SRAC, detailed criticality calculations were carried out with the 
different code system JACS developed for criticality safety. A 
multi-group constants library MGCL and a mulii-group Monte 
Carlo criticality code MULTI-KENO were used, and the core was 
represented as three-dimensional similar to the real one. Results ob- 
tained by JACS showed that the reactor had fully enough shut- 
down margin and stuck-rod margin. 


50570 (JAERI-M—85-148) Neutronics performances of 
silicide fuel in upgraded JRR-3. Tsuruta, Harumichi; 
Nemoto, Hiroyuki. (Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Sep 1985. 73p. (In — 
nese). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86703379. 

The development of low enriched uranium fuel with high 
density for research reactors is in progress under international co- 
operation. One of the most promising fuels is silicide, and its urani- 
um density is planned to be qualified with 4.8 g/cm® by the end of 
1986. While the research reactor, JRR-3 has been designed to be 
upgraded by using low enriched aluminide fuel, silicide fuel is one 
of the excellent alternative fuels. For this future loading in the core, 
the neutronics performance of silicide fuel was studied. The calcu- 
lations were carried out under the same geometry and uranium con- 
tent between aluminide and silicide fuel elements. The results show 
that there is no remarkable difference between aluminide and sili- 
cide fuels on the neutronics parameters, such as excess reactivity, 
neutron flux distribution, and power distribution. The burnup be- 
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havior of the neutronics parameters is also the same. These facts 
mean that silicide fuel will be substituted for aluminide fuel without 
any modification of reactor components from the standpoint of neu- 
tronics performance. 


2105 Power Reactors, Breeding 


REFER ALSO TO CITATION(S) 50501, 50506, 50534, 50564, 50679, 50703, 
sae 50730, 50755, 50756, 50764, 50782, 50804, 50810, 50820, 50841, 50842, 


50571 (AERE-TP—1059) Numerical modelling of the 
scattering of elastic waves in plates. Harker, A.H. 

Atomic Energy Research Establishment, Harwell. Theoreti- 
cal Physics Div.). Jun 1984. 43p. NTIS (US Sales Only), PC 
A03/MF A01. File Number D 186901791. 

This paper describes the application of finite difference 
methods to the calculation of the scattering of elastic waves. The 
emphasis is on cracklike defects in plates, and it is shown that a 
common numerical technique can span a range of wavelengths 
from Lamb waves to ultrasonic waves with many reflections from 
the surfaces of the plate. Quantitative results are given for the scat- 
tering of Lamb waves and ultrasonic shear waves from surface- 
breaking cracks. 


50572 (CEA-CONF—8274) Study of the fluid flow in a 
bundle of 19 pins modelling a fast neutron reactor core fuel 
assembly. Rodet, J.C.; Charnay, G.; Gay, B.; Rouzaud, P. 
(CEA Centre d'Etudes Nucleaires de Cadarache, 13 - Saint- 
Paul-les-Durance (France). t. des Reacteurs a Neutrons 
a Oct 1984. 30p. rench). (CONF-8410432—1; 

-DRNR-P—317). NTIS (US Sales Only), PC A03 /MF 
A01. File Number DE86752469. 

* From 21. colloquium on applied aerodynamics; Ecully, 
France (23 Oct 1984). 

This paper presents the experimental part of a study on the 
thermohydraulic behavior of the fuel assemblies of a fast neutron 
reactor core. With fuel pins spaced by helicoidal wires, the geome- 
try is three-dimensional, but presents nevertheless periodicities. This 
study has been carried out to adjust a simple turbulence model for 
its introduction in the THESEE code. 


(DOE/ER/75172—1, pp 39) Absolute neutron re- 
poe rate measurements as tests of diffusion calculations in 
a thick LMFBR blanket mock-up. Vital, H.C. (Purdue Univ., 
Lafayette, IN). 1985. NTIS, PC A06/MF AO1. File Number 
DE85016928. (CONF-8503 162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


(DOE/ER/75172—1, 41) Resonance self- 
shielding correction for detector in fast neutron spectra. 
Mo, S.C. (Purdue Univ., Lafayette, IN). 1985. NTIS, PC 
A06/MF AOl. File Number DE85016928. (CONF- 

- 8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


(DOE/ER/75172—1, -—s 93) Analysis of a trench 


LMFBR. Drenth, L. (Iowa State » Ames). 1985. NTIS, 
PC A06/MF AOl. File Number DE8501 8. (CONF- 
8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50576 (EDF—77H505411) Chemical cleaning of tubes 
made of ferritic steel 2,25 Cr - 1 Mo stabilized or not issued 
from the C.G.V.S. water-steam circuit. icite de 
France, 77 - Ecuelles). Jun 1977. 13p. (In French). NTIS 
S Sales Only), A02/MF AOl. File Number 
86751254. 
Framanol CF; 3HK5S; Chromesco 3; KM33. 


21 NUCLEAR POWER PLANTS 
2105 Power Reactors, Breeding 


To reduce leak risks between sodium and water in breeder 
steam generators, the deposits formed on the water-steam side on 
the materials will need to be removed. The cleaning solution has to 
dissolve the oxides without attacking the metal and to form again 
an auto-passivated covering. Tests of chemical cleaning of tubes 
have been carried out in a laboratory with ammonium citrate based 
solutions and have given good results. 


50577 (FEI—1593) Technique dynamic 
formances of a steam generating channel heated by liquid 
metal at flow rate oscillations. Vorob’ev, V.A.; Loshchinin, 
V.M.; Remizov, O.V. (Gosudarstvennyj Komitet po 
I'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
ae Inst.). "1984. ip (in Russian). NTIS (US 

y), PC A02/MF AO01. File Number DE86703058. 

The paper deals with the development of technique calculat- 

ing coolant flow- and temperature pattern parameters of a steam 


model includes: a set of equations for conservation of energy and 
mass for coolant, equations being written in one-dimensional homo- 
geneous approximation, taking into account slips and equations of 
energy conservation for heating liquid and a heat transferred wall. 
The initial set of equations has been solved numerically. Peculiarity 
of the technique is possibility to calculate conditions for operation 
of the steam generating channel in the presence of heat transfer and 
post critical heat flux boiling. Comparison of the calculational data 
obtained with experimental and calculational one obtained in other 
papers permits to suggest the given technique for simulation of non- 
steady processes in the steam generating channel heated by liquid 
metal. 7 refs.; 4 figs. 


50578 (HEDL-SA—3393-FP) Liquid metal reactor head 
designs in the USA. Heat and mass transfer considerations. 
Burke, T.M. (Hanford Development Lab., 
Richland, WA _ (USA)). 1985. Contract AC06- 
76FF02170. 7p. (CONF-8510363—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86015614. 

From IABA specialists meeting on heat and mass transfer in 
the canara ee ee 

Development of liquid metal reactor plants in the United 
States over the past 30 years has resulted in an evolution of reactor 
head designs as reflected in the SRE, Hallam, EBR-II and FFTF 
plants. This evolution has probably been affected to some extent by 
the fact that, in contrast to most other countries, there is no single 
organization in the United States which has been responsible for 
the design of liquid reactor plants. The current US LMR design ef- 
forts involve two innovative design consortiums (guided by the US 
Department of Energy) and a joint industry venture on the Large 
Scale Prototype Breeder (LSPB). It is therefore somewhat difficult 
to provide a statement on the philosophy of the reactor head design 
in our country. I will however briefly describe the existing and pro- 
posed US liquid metal reactor head designs and in the process, at- 
tempt to provide some insight on the basis for those designs. 


50579 Oe ee ae ee 
cross section and least squares 
and ’°B in benchmark fields. Schenter, R.E.; Olver B BM. 
Farrar, H. IV. (Hanford Engineering Development Lab., 
Richland, WA eau Rockwell International he 
Canoga Park, CA SA). Jun 1986. Contract A 
76 170. 2ip. (CO. 26). NTIS, PC A02/MF 
A01; GPO San File Number DE86015605. 
From 13. international symposium on the effects of radiation 

on Seattle, WA, USA (23 Jun 19 

“lo Ge cek cinnions for *Li and B from five 
ceuitsidh tn aaa anmaaneieaiargtemaaed 
values obtained using the ENDF/B-V Cross Section Files. The 
benchmark fields include the Coupled Fast Reactivity Measure- 
ments Facility (CFRMF) at the Idaho National Engineering Labo- 
ratory, the 10% Enriched U-235 Critical Assembly (BIG-10) at Los 
Alamos National Laboratory, the Sigma-Sigma and Fission Cavity 
fields of the BR-1 reactor at CEN/SCK, and the Intermediate 
Energy Standard Neutron Field (ISNF) at the National Bureau of 
Standards. Results from least square analyses using the FERRET © 
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computer code to obtain adjusted cross section values and their un- 
certainties are presented. Input to these calculations include the 
above five benchmark data sets. These analyses indicate a need for 
revision in the ENDF/B-V files for the *°B and *Li cross sections 
for energies above 50 keV. 


50580 ree aac pp oy res yn analysis 
of the control and management of the binary breeder reactor 
fuel. Dias, A.F.; Nascimento, J.A. do; Ishiguro, Y. (Centro 
Tecnico A Sao Jose dos Campos, Brazil. Inst. de 
Estudos Avancados). 1985. (In Portuguese). NTIS (US 
Sales Only), PC A99/MF AO1. File Number DE86703268. 
(CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

Some neutronic calculations were performed to verify the 
reactivity effects of sodium voids and the Doppler effect as a func- 
tion of the composition variation of some parasitic absorbers. The 
effects of buckling variation and the importance of the spatial self- 
shielding factor were also analysed. These calculations will be the 
basis for the spatial power distribution evaluation and will permit to 
minimize power oscilation during burnup through an appropriate 
fuel management program. 


(INIS-BR—492, pp 44-62) Efficient methodology 

groups spatial calculation for neutronic state and sensi- 

tivity coefficients in fast reactors. Jachic, J. (Instituto de En- 

ee) NTI ~— Rio de Janeiro, Brazil). 1985. (In Portu- 

oe S (US Sales Only), PC A99/MF AOl1. File 
umber DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

It is presented the ONEDM neutronic simulator for RZ spa- 
tial calculation, two energy groups, aiming at researching and opti- 
mization of a low power fast reactor design. The simulator’s meth- 
odology is based in RZ calculation from radial and axial calculation 
iteractively coupled and in macroscopic cross sections corrected by 
power density and asymmetry of the spectrum in the feedback 
process with phase library for reference neutronic state. The trans- 
versal area which are determined by energy groups and material 
region in the iteration are introduced in the spatial calculation. The 
simulator efficiency is tested and compared with the CITATION 
and 2DB codes. The cross sections are generated by 1DX code. 


50582 eee pp 63-77) Static feedback model 
for neutronic and simulation of fast reactors. 
Waintraub, M.; Jachic, J. (Instituto de Engenharia Nuclear, 
Rio de Janeiro, Brazil). 1985. (In Portuguese). NTIS (US 
Sales Only), PC A99/MF AOl1. File Number DE86703268. 
(CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, — A oe 1985). 

analysed the variation of the microscopic cross sections 

with sine and temperature of materials for reactors 
such as SUPER-PHENIX. It was realized a parametric study of 
each spectral component, where the influence of each isotope was 
analysed separately. To include the Doppler effect and other im- 
portant effects, neutronic aid thermodynamic calculations in an it- 
erative form were done allowing to determine neutron temperatures 
for fuel, structural material and coolant. 


soses - (INIS-BR—492, pp pm Condensed fission 


products. Ono, S.; Corcuera, R.P. (Centro Tecnico Aeroe- 
vane Sao Jose dos Campos, Brazil. Inst. de Estudos 
ancados). 1985. (In Portuguese). NTIS (US Sales Only), 
PC A99/MF AOl. File Number DE86703268. (CONF- 
8504255—). 
From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

A method is presented to calculate cross sections of con- 
densed fission product. The group constants are generated by 
NJOY code, from ENDF/B-V and JENDL-1 data. Cross section 
of 28 nuclides were grouped with the RRB fast reactor characteris- 
tics. To verify the time, number of PF and influence of fuel compo- 
sition, the one energy group calculation for a fast reactor of 1000/ 
MWE were done. 


50584 ens pp ae oe Calculation of pres- 
sure drop and flow redistribution in the core of LMFBR type 
reactors. Botelho,. D.A.; Morgado, O.J. (Instituto de Engen- 
haria Nuclear, Rio de neg re Brazil). 1985. (in Portu- 
guese). NTIS (US Sales Only), PC A99/MF AOl. File 
Number DE86703268. (CONF-8504255—). 
From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil 1 Cio Apr 1985). 
studied the flow redistribution through of fuel elements 
ios thd cuccceee au iaeeind th he Coie cf aes eetbee ae. 
tors. Using the quasi-static formulation of equations of the conser- 
vation of mass, energy and momentum, it was developed a comput- 
er program to flow redistribution calculations and pressure drop for 
different power levels and total flow simulating an arbitrary 
number of channels for sodium flowing . An optimization of the 
number of sufficient channels for calculations of this nature is done. 
The method is applied in studies of transients in the same reactor. 


50585 (INIS-BR—492, pp 421-435) Simulation of the 
fuel assembly thermohydraulic behavior of Binary Breeder 
Reactor. Luz, M.; Ferreira, W.J. (Centro Tecnico Aeroespa- 
cial, Sao Jose dos Campos, Brazil. Inst. de Estudos Avanca- 
dos). 1985. (In Portuguese). NTIS (US Sales Only), PC 
A99/MF AOl. File Number DE86703268. (CONF- 
8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

The physical configuration of the Binary Breeder Reactor 
and the effects of different spacer grids are analysed. To simulate 
the thermohydraulic behavior and to obtain data for a first evalua- 
tion of the core geometry it was used the COBRA III C Code. 
This code calculates the effects Of the fuel pin height and diameter, 
cooling fluid inlet temperature, system pressure helicoidal fuel pitch 
and the ratio pitch/pin diameter. ‘ 


50586 (INIS-BR—492, pp 436-449) Thermohydraulic 
analysis of assemblies containing up to 2/7 fuel rods. Blanket 
and shield effects. Ferreira, W.J.; Luz, M. (Centro Tecnico 
Aeroespacial, Sao Jose dos Campos, Brazil. Inst. de Estudos 
Avancados). 1985. (In Portuguese). NTIS (US Sales Only), 
PC A99/MF AOl1. File Number DE86703268. (CONF- 
8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, ~— 7 oo 1985). 

COBRA IV-I computer code was tested using data 
from a) Fast Flux Test Facility. Then this code was applied to the 
analysis of fuel assemblies from the Binary Breeder Reactor. Previ- 
ously this analysis was carried out using the COBRA III-C code 
which allows only for the calculations of fuel assemblies having 
seven fuel pins. The COBRA IV-I permits the calculation of fuel 
assemblies containing up to 217 fuel pins and the inclusion of blan- 


50587 (JINR—R-3-85-279) Resolution function of the 
time-of-flight neutron spectrometer in inverse geometry at the 
IBR-2 reactor. Myule, Eh.; Popa, N.; Popesku, M. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Neu- 
tron Physics). 1985. 12p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86703068. 

Principles of calculating the resolution function for the time- 
of-flight spectrometer in the inverse geometry for neutron inelastic 
incoherent scattering are described. tal characteristics of 
the fast and thermal neutrons time distributions in the IBR-2 pulsed 
reactor are similar to empirical functions. The transmission function 
for the collimator and monochromator systems is approximated by 
the Gram-Charlier approximation. It permits to calculate analytical- 
ly most convolution integrals appearing in the resolution function. 8 
refs.; 7 figs. 


50588 (KIYI—83-29, pp 10-13) Software for selection of 
optimal layouts of fast reactors. in, N.I.; Kuz’min, 
A.M.; Morin, D.V. 1983. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86780477. 

In Essential problems of the automation in experimental nu- 
clear physics. 
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A complex program for the calculation and optimization of a 
two-dimensional cylindrical fast reactor consisting of two axial 
layers and having up to 10 zones of different compositions in each 
layer is described. Search for optimal parameters is performed by 
the successive linearization method based on the small perturbation 
theory and linear pro; ing. The complex program is written 
for the BESM-6 computer in the FORTRAN language. 4 refs. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


REFER ALSO TO CITATION(S) 50260 


50589 (AD—444254/7/XAB) Re-entry burnup model for 
a hydrided zirconium-uranium fuel element. Final report. 
Childers, H.M.; ——— L.C.; Jacobs, H.S. (General 
Technologies oa VA (USA)). Jun 1964. 92p. 
NTIS, PC ae oe 2 

The problem of aie the re-entry behavior of a hydrid- 
ed snipes fuel element of the SNAP 2 and 10A variety 
in an analytical form suitable for computer application is studied 
with special emphasis placed on the chemical interactions of the 
fuel with the re-entry environment. General re-entry equations are 
presented. The trajectory and angular-motion equations are written 
in a form that includes effects from transpiration cooling, heats of 
fusion, evaporation, dissociation, recombination, chemical reactions, 
and mass accretion (or loss). All pertinent parameters are evaluated 
insofar as available data will permit. The rate of H transpiration, 
the heat energy added to the fuel element due to recombination of 
the transpired H, and the vapor pressure of molten fuel material 
could not be determined with reasonable accuracy from the avail- 
able data. It is recommended that these three parameters be deter- 
mined through laboratory experiments and used in the model de- 
scribed to determine whether or not the fuel elements will burn up 
during re-entry. 


(CONF-860102—Summs., pp RA-7.1-RA-7.2) 
0 


(Oak Ridge National Lab., TN). 1986. NTIS, PC A13/MF 
AOl. File Number DE86005726. Contract AC05- 
840R21400. 

From 3. symposium on space nuclear power systems; Albu- 
querque, NM, USA (13 Jan 1986). 

To satisfy power, mass, and volume requirements, space nu- 
clear power systems are designed with refractory alloys for fuel 
cladding and reactor structures. This paper presents analysis of ex- 
isting and new creep data for the refractory alloys that are candi- 
dates for fuel cladding or reactor structural applications for space 
power reactors. Analysis includes use of empirical parameters such 
as Larson-Miller, Dorn, Orr-Sherby-Dorn, and Manson-Haferd to 
predict long-term creep properties with data from relatively short- 
term tests. References curves for stress to produce 1% creep strain 
in 7 years versus these parameters are presented for Nb-1% Zr, 
PWC-11, Mo-11 and 14% Re, T-111, ASTAR-811C, CVD-W, W- 
5% Re, and W-25% Re. 


50591 (CONF-860102—Summs., pp RA-11.1-RA-11.2) 
High-temperature tensile properties of irradiated Nb-1Zr, 
PWC-11, and T-111. Grossbeck, M.L. (Oak Ridge National 
Lab., TN). 1986. NTIS, PC A13/MF AOl1. File Number 
DE86005726. Contract AC05-840R21400. 

From 3. symposium on space nuclear power systems; Albu- 
querque, NM, USA (13 Jan 1986). 

Niobium and tantalum alloys have been considered for space 
reactor structural materials. Although limited postirradiation me- 
chanical property information is available on these alloys, almost no 
data are available at operating temperatures for SP-100 reactor con- 
cepts. In order to acquire the necessary relevant data, a variety of 
specimen types including miniature tensile specimens were irradiat- 
ed in the EBR-II by Atkin and Greenslade. The specimens were 
irradiated in a lithium environment at a design temperature of 1423 
K. Four and one-half months in row 3 of the EBR-II resulted in a 
goal fluence of 1.5 x 107° n/m?, only slightly less than that attained 
by the X185 subassembly. The specimens were tested in a remote 
high-temperature, high-vacuum mechanical testing system consist- 


ing of an Instron Model 1123 universal testing machine and a 
custom fabricated resistance furnace with a turbomolecular vacuum 
pumping system. A strain rate of 4.2 x 10-‘s~’ was used for all 
tests. The test temperature was equal to the irradiation temperature, 
1423 K, for most tests. Additional testing was done at both higher 
and lower temperatures to simulate reactor service conditions more 
completely. Unirradiated specimens were tested under similar con- 
ditions to assess the effect of irradiation. 
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REFER ALSO TO CITATION(S) 50535, 50665, 50668, 50750, 50760, 50782, 
50898, 50899 


50592 (INIS-XN—13) Act No. 818 of 7 December 1984 
on provisional clearance certificates for activities subject to 
fire prevention controls. (International Atomic Energy 
Agency, Vienna (Austria)). 10 Dec 1984. 3p. (In Italian). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86703426. 

Published in Gazetta Officiale della Republica Italiana No. 
338. 

This Act deals with activities, also in the nuclear sector, sub- 
ject to inspection by the Provincial Fire Service for fire prevention 
purposes. The Act and its implementing Decrees provide for the 
qualification of laboratories, centres, experts, etc. entitled to deliver 
fire prevention certificates. 


50593 (NUREG—0020-Vol.10-No.6) Licensed operating 
reactors. Status summary report, data as of May 31, 1986. 
Volume 10, Number 6. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Resource Management). 
Aug 1986. 435p. NTIS, PC A19/MF AOl - GPO. File 
Number T1I86901691. 

This report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units, 
and errata from previously reported data; the second is a compila- 
tion of detailed information on each unit, provided by NRC Re- 
gional Offices, IE Headquarters and the Utilities; and the third sec- 
tion is an appendix for miscellaneous information such as spent fuel 
storage capability, reactor years of experience and non-power reac- 
tors in the United States. 


50594 (NUREG—0304-Vol.11-No.2) Regulatory and 
technical reports (abstract index journal). Compilation for 
second quarter 1986, April-June, 1986, Volume 11, No. 2. 
(Nuclear cae Commission, Washington, Dc (USA). 
Div. of Technical Information and Document Control). Jul 
1986. 77p. NTIS, PC AOS5/MF AO1 - GPO. File Number 
1186901597. 

This journal includes all formal reports in the NUREG 
series prepared by the NRC staff and contractors, as well as pro- 
ceedings of conferences and workshops. The entries in the compila- 
tion are indexed for access by title and abstract, contractor report 
number, personal author, subject, NRC organization, contractor, 


Digest.4-Rev.2) gene States Nu- 


Digest. Commission, ied 
sions, July 1972-December 1985. Digest No. 4, Revision No. 


2. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of the Gena Counsel). Aug 1986. 563p. 
NTIS, PC A24/MF A0i - GPO. File Number T186901758. 

This Revision 2 of the fourth edition of the NRC Staff Prac- 
tice and Procedure Digest contains a digest of a number of Com- 
mission, Atomic Safety and Licensing Appeal Board, and Atomic 
Safety and Licensing Board decisions issued during the period July 
1, 1972 to December 31, 1985, interpreting the NRC's Rules of 
Practice in 10 CFR Part 2. This Revision 2 replaces in part earlier 
editions and supplements and includes appropriate changes reflect- 
ing the amendment to the Rules of Practice effective December 31, 
1985. Topics covered include prehearing and posthearing matters, 
herings, appeals, and general matters. 
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(NUREG—1143-Suppl.1) Safety Evaluation Report 
related to the full-term operating license for Millstone Nucle- 
ar Power Station, Unit No. 1 (Docket No. 50-245). Supple- 

ion, Washington, 
egulation). Aug 
. NTIS, PC A03/MF AOl1 - GPO. File Number 


report, prepared by the Office of Nuclear Reactor Reg- 
station afta oe tedeat Relea Commission, supplements the 
Safety Evaluation Report (NUREG-1143, October 1985). It fulfills 
a commitment to provide the Advisory Committee on Reactor 
Safeguards report, identifies the changes that have occurred since 
the Safety Evaluation Report was issued, and specifies the effective 
“lifetime for the Full-Term Operating License. 


case acceptability, ASME. Section XI Divi 
case acceptability, 

(Nuclear Regulatory Commission, W: 

Office of Nuclear Regulatory Theacarch} Au 

NTIS, PC A02/MF A0O1 - GPO. File Number 86901 6b. 
This regulatory guide lists those Section XI ASME Code 

Cases that are generally acceptable to the NRC staff for implemen- 

tation in the inservice inspection of light-water-cooled nuclear 

power plants. 


Comments on the law of riots and dissent. Cad- 
well, J.J. (Brookhaven National Lab., Technical Support 
Organization, Upton, NY 11973). Nuclear Materials Manage- 
ment; 14: No. 3, P336.338(1985). (CONF-850765—). Contract 
AC02-76CH00016. 

From 26. annual meeting of the Institute of Nuclear Materi- 
als ent; Albuquerque, NM, USA atte, Jul 1985). 
nuclear security organizations provide training to securi- 
ty officers in preparation for a riot or peaceful demonstration 
which could occur at their facilities. This paper provides a brief 
discussion of the basis of the constitutional right to engage in free- 
dom of speech, expressed as conduct, which the demonstrators are 
attempting to exercise. The Court's efforts and success in balancing 
the interests of the demonstrator’s right to “free speech” against 
competing interests such as national security, trespass laws, keeping 
government facilities open, and public interest in preventing dem- 
onstrations are discussed. Legal theories available to deal with dem- 
onstrators are discussed. The law applicable to the President's use 
of Federal Troops and a state governor's use of National Guards- 
men to prevent or suppress riots is discussed. 


2108 Economics 
REFER ALSO TO CITATION(S) 50060, 50229, 50506, 50534, 50811, 52184 
2109 Process Heat Reactors 


REFER ALSO TO CITATION(S) 50262 
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REFER ALSO TO CITATION(S) 50573, —_ 50817, 52712, 52832, 53076, 
53077, 53085, 53087, 53090, 53093, 53098, 531 


50599 ag eee Accuracy of nodal 
and a in benchmark tests. on ¥i 
a “—_— IL 


Hua 

- sah 1986. eae wan 09-ENG-38. 8 

A01; 1; GPO Dep. File Number D 
From American Nuclear Society annual meeting; Reno, NV, 

aoe 

Here we summarize recent work exploring the accuracy of 
fluxes computed, both by nodal transport methods, and by the sim- 
plified-spherical harmonics (SP/sub 1/) method. Apparently, signifi- 
cant errors in nodal transport fluxes were first noted by Wagner et 


ERA-11/22 / 6892 


al., and attributed to the isotopic-transverse-leakage (ITL) approxi- 
mation. Later Lawrence detected substantial errors, due to the ITL 
approximation, in his nodal transport (NTT) solution of the IAEA 
Stepanek benchmark problem. Gelbard concluded on theoretical 
grounds that nodal transport fluxes, computed in XY geometry 
using ITL, should be much more accurate on the coordinate axes 
than halfway between them and that, at 45° from the axes, nodal 
transport methods using ITL should give only about half of the 
true transport correction. 


50600 (DOE/ER/75172—1, pp 35) Incorporation of 
variable self-shielding into perturbation analysis. Rubin, M.P. 
(Univ. of Lowell, MA). 1985. NTIS, PC A06/MF A01. File 
Number DE85016928. (CONF-8503 162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50601 ee pp 36) Determination of 
control rod worth by in ioe Aine eetiied. Wien, 03. 
(Univ. of Maryland, College Park). 1985. NTIS, PC A06/ 
ao File Number DE85016928. (CONF- 8503162— 
Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50602 rts pp 37) Survey of current 
optimization techniques in fuel management. Okafor, K. 
(Ohio State Univ., Columbus). 1985. NTIS, PC A06/MF 
AOl. File Number DE85016928. (CONF-8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50603 (DOE/ER/75172—1, pp 38) Measurement of re- 
actor neutron temperature. Thomas, W.W. III. (Univ. of 
Maryland, College Park). 1985. NTIS, PC A06/MF AOl. 
File Number DE85016928. (CONF-8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50604 (DOE/ER/75172—1, pp 45) CR-39 reproducibil- 
ity in thermal neutron. Fondriest, J.E. (Ohio State Univ., 
Columbus). 1985. NTIS, PC A06/MF AOl1. File Number 
DE85016928. (CONF-8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50605 (DOE/ER/75172—1, pp 66) Modeling of thermal 
and hydraulic characteristics of an LSI core using PARET 
code. Shaikh, M.S. (Ohio State Univ., Columbus). 1985. 
NTIS, PC A06/MF A0Ol. File Number DE85016928. 
(CONF-8503 162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50606 ely ag pp 67) Exact analytic solu- 
= for several forms of the 1-D diffusion equation. Frank, 
B.; Cahill, T. (Univ. of Lowell, MA). 1985. NTIS, PC A06/ 
MF A0I. File Number DE85016928. (CONF-8503162— 
. From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


60607 mle ig pp 72) Heat transfer in s 
rarefied 


plane parallel plates. Pazooki, N. 
(Univ. of Missouri, Columbia). 1985. NTIS, PC A06/MF 
Aol. File Number DE85016928. (CONF-8503162—Absts.). 
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From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50608 (DOE/ER/75172—1, pp 83) Excimer fluores- 
cence of rare gases by neutron-al reaction in cylindrical 
thin film boron-10, Brinegar, D. (Univ. of Missouri, Colum- 
bia). 1985. NTIS, PC A06/MF AOl. File Number 
DE85016928. (CONF-8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50609 (EPRI-NP—4725) BWR cobalt deposition studies. 
Progress report 2. Lin, C.C. (General Electric Co., San Jose, 
CA (USA)). Aug 1986. 131p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920443. 

This report describes an experimental program to investigate 
factors influencing cobalt deposition on stainless steel under BWR 
water chemistry conditions. Parameters studied include water 
chemistry, surface treatments, and the effects of hydrogen water 
chemistry. The experimental data obtained in the 1984-1985 period 
are summarized in this report. 18 refs., 27 figs., 18 tabs. 


50610 (INIS-BR—492) Proceedings of the 5. National 
Meeting of Reactor Physics. (Comissao Nacional de Energia 
Nuclear de Brasil, Rio de Janeiro; Associacao Brasileira de 


cas Nuclear, Rio de Janeiro). 1985. 873p. (In Portu- 


guese). (CONF-8504255—). NTIS (US Sales Only), PC 
A99/MF AO1. File Number DE86703268. 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

Papers in neutronic, structural materials, fuel elements, ther- 
mohydraulic and safety analysis for fission and fusion reactors are 
presented. 


50611 (INIS-BR—492, pp 1-15) Thermoelastic expansion 

in prompt-critical neutron pulse idealized in a fissile metallic 

sphere. Barroso, D.E.G.; Ribeiro, S.G. (Instituto Militar de 

Engenharia, Rio de Janeiro, Brazil; Comissao Nacional de 

Energi Se de Brasil, Rio de Janeiro). 1985. (In Portu- 

ee Me (US Sales Only), PC A99/MF AO1. File 
ber DES6103268, (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

Prompt critical pulses in solid and homogeneous spheres of 
enriched uranium (93%) and metallic plutonium are studied. The 
feedback mechanism of the negative inserted reactivity is given by 
the elastic expansion due to the increase of the temperature in the 
sphere. Thermomechanical behavior and the capability of the 
system to become subcritical without a very large increase of 
energy released in the pulse are analysed. The neutronic and ther- 
moelasticity equations are solved in the time. 


(INIS-BR—492, pp 105-120) Polynomial expan- 
for cross 


A.C. de. (Instituto Militar de Engenharia, Rio de Janeiro, 
Brazil; Comissao Nacional de Energia Nuclear de Brasil, 
Rio de Janeiro). 1985. (In Portuguese). NTIS (US Sales 
Only), PC A99/MF A0Ol. File Number DE86703268. 
(CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

Developed was a computer code to generate polynomial co- 
efficients which represent homogenized microscopic cross sections 
in function of the local accumulated burnup and concentration of 
pre atigy herr oder nee rniiy trae tran aber 

. Afterward, developed was a ling between LEOP- 
ARD-GERADOR DE POLINOMIOS - CITATION computer 
codes to interpret and build homogenized microscopic cross sec- 
tions according with local characteristics of each fuel element 
during the burnup calculation of reactor core. 
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a Pp ee — of cross 
sections in the region of resonances for fuel poisoned with 
gadolinium. Sannazzaro, L.R. institute. de Pesquisas Ener- 
geticas e Nucleares, Sao Paulo, Brazil. Centro de Fisica Nu- 
clear). 1985. (In Portuguese). NTIS (US Sales Only), PC 
A99/MF AOl. File Number DE86703268. (CONF- 
8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

The effect of heterogeneity and coupling of resonances ef- 
fects in cross section generation in the epithermal region for gado- 
linium poisoned fuel are studied. A comparative evaluation between 
the RESAB-II code and GGC-IV code was done. 


50614 (INIS-BR—492, pp ieee Use of boron as 
burnable poison in anular form. Mai, L.A ; Sannazzaro, L.R. 
(Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo, 
Brazil. Centro de Fisica Nuclear). 1985. (In Portuguese). 
NTIS (US Sales Only), PC A99/MF AOl1. File Number 
DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, sae (10 Apr 198: 

A study is done or an arrangement of rods of fuel and burn- 
able poison (B*°) concentrating the absorber in anular form. It is 
verified that there is an optimum thickness of the ring, which is 
reached higher effectiveness in compensation of reactivity by burn- 
able poison. The anular form rendes possible another flexibility 
degree in the dimension of burnable poison. 


(INIS-BR—492, PP 183-194) About utility of qua- 

(Rio de Janeiro Univ., Brazil. 

gramas de Pos- uacao de " Engen- 

haria). 1985. (In Portuguese). NTIS (US Sales Only), PC 

A99/MF AOl. File Number DE86703268. (CONF- 
8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 


RJ, Brazil (10 Apr 1985). 

It is demonstrated by model problem of the spatial kinetic 
that quasistatic methods do not have good performance comparing 
with usual implicit methods combined with the spectrum displace- 
ment. A theoretical discussion about two methodologies makes 
clearly visible the insufficient behavior of quasistatic methods. 


50616 en pp 580-593) are oes for simula- 
tion of transients in nuclear reactor cores under uniform pres- 
sure. Santos, R.S. dos. (Instituto de Engenharia Nuclear, 
Rio de Janeiro, Brazil). 1985. (In Portuguese). NTIS (US 
Sales Only), PC A99/MF AO1. File Number DE86703268. 
(CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

A logy for reactor transients analysis was developed 
and a computer algorithm was produced. The reactor core was rep- 
resented by a fuel rod placed in an average cooling channel. The 
finite difference method was adopted for the solution of the point 
kinetics and thermohydraulic equations. The material properties, a 
function of the medium temperature, are calculated in the transient 


actors were made. The model adopted for the simulation of tran- 
sients was satisfactory when compared to results in the literature. 


50617 (INIS-BR—492, pp 408-420) Evaluation of neu- 
tron flux spatial distribution in resuco subcritical set through 
the fundamental and harmonic components. Aquino Bezerra, 
A.F. de; Narain, R. (Pernambuco Univ., Recife, Brazil. 
ue. de Energia Nuclear). 1985. (In Portu ). NTIS 

Sales Only), PC A99/MF AOl. File Number 
SE86703268. (CONE. -8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr — 

Studied was the importance of harmonics to the thermal flux 
distribution in subcritical systems, analysing theoretical values of 
flux and considering the fundamental term plus harmonics, or only 
the fundamental term. The theoretical distribution of flux is com- 
pared with the experimental distribution. Simplified models of sub- 
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critical reactor cores were utilized to determine theoretical formu- 
lations. 


50618 (INIS-BR—492, pp 164-174) One dimensional 
code to solve multigroup kinetic equations. Alcantara, H.G. 
de; Prati, A.; Rosa, M.A.P.; Nair, R.P.K. (Centro Tecnico 
Aeroespacial, Sao Jose dos Campos, Brazil. Inst. de Estudos 
Avancados). 1985. (In Portuguese). NTIS (US Sales Only), 
PC A99/MF AO1. File Number DE86703268. (CONF- 
8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil ew ae 1985). 

is a computer program for the numerical solution 

of neutron kinetic equations in the multigroup theory for one di- 
mensional medium. The spatial dependence is discretized by finite 
differences. The time integration is obtained by the method of pon- 
derated residuals and iterative solution. One method of conver- 
gence acceleration is examined. The program studies the reactivity 
feedback by the variation of temperature or density. Simulated is 
the simplified model of heat extraction. 


(INR—1940/9A/PR/B) Fluctuations of inlet cool- 
ant temperature as neutron noise source in two-group theory 
of nuclear reactor. Bobrowski, D.M.; Mikulski, A.T. (Insti- 
tute of Nuclear Research, Warsaw (Poland)). 1982. 53p. (In 
Polish). Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, Poland. 

This work introduce a two-group model designed to investi- 
gate the noise effects caused by fluctuations of the inlet coolant 
temperature. A reactor of cylindrical shape and without reflector 
has been assumed. The equations describing Laplace transform of 
neutron flux fluctuations have been formulated according to suita- 
ble assumptions. The power spectral density (PSD) has been deter- 
mined on this base. To illustrate the model calculations of PSD for 
one detector versus its location along the height of reactor (with 
burn-up constant), and versus burn-up (detector located on the 
fixed height) were performed as well as calculations of cross power 
spectral density (CPSD) for various locations of two detectors and 
for two different velocities of coolant flow. The carried calcula- 
tions show that spectrum has a form of successive resonances while 
distances between the maxima are proportional to a velocity of 
coolant flow. It has been also stated that the neutron spectrum is 
influenced by changes of physical parameters of the core which are 
changing with burn-up. It has been observed that one of the reso- 
nance amplitude significantly decreases in both groups as the burn- 
up increases. 


50620 (JAERI-M—85-017, pp 272-295) Applications of 
generalized sensitivity analysis method to the transient ther- 
mal-hydraulic problem. Shirakawa, Noriyuki; Ohta, Shuichi; 
Kaziwara, Hikaru. (Nippon Atomic Industry Group Co. 
Ltd., Kawasaki, wa. Nuclear Research Lab.). Mar 
1985. (In Japanese). S (US Sales Only), PC Al4/MF 
A01. File Number DE86780559. (CONF-8409360—). 

From Seminar on software development in nuclear energy 
ae Tokai, Ibaraki, Japan (27 Sep 1984). 

The generalized sensitivity analysis method (GSAM) gener- 
ates linear sensitivities of system parameters to a designated re- 
sponse functional by utilizing forward and adjoint solutions. The 
adjoint system is derived with regard to the forward system differ- 
entiated by any system parameters. This method provides us with 
all the parameter sensitivities in a single forward and adjoint calcu- 
lation. Basic theory of the GSAM is described here in terms of 
functional analysis. And then the application of the GSAM to a 
simple thermal-hydraulics problem is described. 


_ (JAERI-M—85-035, pp 118-130) Codes to ae 
multigroup constants for nuclear reactor calculations. 
eng, Yeon Yaoqing. (CNDC, Institute of Atomic Energy, Beij- 


ing ). Mar 1985. NTIS (US Sales Only), PC 18/MF 

AOl. File Number DE85901515. (CONF-8411174—; 

NEANDC(J)—112/A; INDC(JPN)—98/G). 

a From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
Multigroup constant processing code RQCS for thermal neu- 

tron reactors and KQCS for fast neutron reactors‘have been made 
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at CNDC. Calculation methods used in these two codes are sum- 
marised in this paper. 


50622 (JAERI-M—85-059) New approximation method 
for solving three dimensional neutron diffusion equation by 
neutron leakage iteration Selnadenn. Fe Naito, Yoshitaka. (Japan 
Atomic Energy Research Inst., Tokyo; J: Atomic 
_ Research Inst., Tokai, Ibaraki. Tokai Research Es- 

ent). May 1985. 74p. (In Japanese). NTIS (US Sales 
Only) PC A04/MF AO1. File Number DE86703376. 

A new computation method named "Leakage Iteration 
Method” has been developed for calculating neutron flux in large 
nuclear reactors with small computer core memory and short com- 
puting time. In this method, a reactor core is divided into channels 
and layers, and three dimensional neutron flux in the core is ob- 
tained by interating one dimentional channel and two dimensional 
layer calculations one after the other as intermediation of neutron 
leakage. For developing this method, fundamental equations, con- 
vergence criteria for the iteration were introduced and the factors 
affecting the convergence were cleared up. By this method, a stan- 
derd three dimensional diffusion code named DIFFUSION-ACE 
has been developed with one and two dimensional finite difference 
method, and a few computer codes have been also developed for 
analysing light water power reactors and research reactors. Com- 
paring the computed results by this method with those of detail 
computer codes or measured data, the effectiveness of this method 
for analysing the above mentioned type reactors was shown. 


50623 (KIYI—83-29) Essential problems of the automa- 
tion in experimental nuclear physics. (AN Ukrainskoj SSR, 
Kiev. Inst. Yadernykh Issledovanij). 1983. 15p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86780477. 

Separate abstracts are presented for each of the papers in- 
cluded in the data base. 


50624 (NUREG/CP—0080-Vol.1) Proceedings of the 
topical meeting on reactor physics and safety: Sessions 1-10. 
Volume 1, Feiner, F. (comp.). (American Nuclear Society. 
Northeastern New York Section). Aug 1986. 654p. (CONF- 
860906—Vol.1). NTIS, PC A99/MF A0Ol - GPO. File 
Number TI86901747. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

Technical papers and invited lectures presented at the Inter- 
national Topical Meeting on Reactor Physics and Safety are pre- 
sented. The sessions include a general session on Challenges in Re- 
actor Physics and Safety. Together with sessions on conventional 
reactor physics topics, there are sessions on safety in nuclear 
design, dynamic behavior of reactors, degraded cores, research re- 
actors and pressure vessel embrittlement. This conference is broad 
in scope and brings together experts from all over the fee world to 
present papers and exchange ideas on the reactor physics and safety 
aspects of nuclear reactors. 


50625 (NUREG/CP—0080-Vol.2) Proceedings of the 

on reactor and safety: Sessions 11-16. 
Volume 2. Feiner, F. (comp.). (American Nuclear Society. 
Northeastern New York Secon Aug 1986. 565p. (CONF- 
860906—Vol.2). NTIS, A24/ME Al AOl - GPO. File 


Number T186901756. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

Technical papers and invited lectures presented at the Inter- 
national Topical Meeting on Reactor Physics and Safety are pre- 
sented. The sessions include a general session on Challenges in Re- 
actor Physics and Safety. Together with sessions on conventional 
reactor physics topics, there are sessions on safety in nuclear 
design, dynamic behavior of reactors, degraded cores, research re- 
actors and pressure vessel embrittlement. This conference is broad 
in scope and brings together experts from all over the free world to 
present papers and exchange ideas on the reactor physics and safety 
aspects of nuclear reactors. 
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50626 (VTT-TUTK—210) HEXANN-EVALU - a Monte 
irradiation 


calculation. Lux, I. (Valtion Teknillinen Tutkimuskeskus, 
oe (Finland)). Aug 1983. 139p. NTIS (US Sales Only), 
A07/MF AO1. File Number DE86703381. 

The Monte Carlo program HEXANN and the evaluation 
program EVALU are intended to calculate Monte Carlo estimates 
of reaction rates and currents in segments of concentric angular re- 
gions around a hexagonal reactor-core region. The report describes 
the theoretical basis, structure and activity of the programs. Input 
data preparation guides and a sample problem are also included. 
Theoretical considerations as well as numerical experimental results 
suggest the user a nearly optimum way of making use of the Monte 
Carlo efficiency increasing options included in the program. 


50627 Application of a Taylor's series approximation to 


ty S i 
Albuquerque, NM 87185). pp ag of Thermal hydrau- 
lics of nuclear reactors. Merilo, M. LaGrange Park, IL; 
American Nuclear Society (1983). (CONF-830103—). 
From 2. international topical meeting on nuclear reactor 
thermal 1 oe Senta Barbara, CA, USA (11 Jan 1983). 
A technique for decreasing the computer execution time for 
convective heat transfer calculations in thermal-hydraulic computer 
codes is investigated. The technique consists of approximating the 
convective heat flux by the first-order terms of a Taylor series ex- 
pansion, with fluid and heat structure conditions as independent 
variables. The approximation is used until the system state point 
varies enough to make the approximation inaccurate. The technique 
was incorporated into the RELAPS computer code. Calculations 
were performed to determine the savings in computer-execution 
time and to verify the accuracy of the approximation. In slowly 
varying transients, the approximation ran up to 16.5% faster than 
the current calculation technique in RELAPS. In rapidly varying 
transients, it ran slower than the current technique. Investigations 
show that the technique can provide the savings desired and that, 
with the development of criteria of when to use and when not to 
use the approximation, the technique would greatly enhance the 
code’s usefulness. 


50628 The development of a nodal method for the stabili- 
ty analysis of ventilated boiling channels. Taleyarkhan, R.; 
Podowski, M.; Lahey, R. Jr. (Rensselaer Polytechnic Insti- 
tute, Dept. of Nuclear Engineering, Troy, NY). pp 487-497 
of Thermal hydraulics of nuclear reactors. Merilo, M. La- 


ae Park, IL; American Nuclear Society (1983). 
-830103—) 


From 2. international topical m on nuclear reactor 
— (ANS); Santa Barbara, CA, USA el Jan 1983). 
A mathematical model has been developed for the linear sta- 
idly aienved wagaeesof ventinied pina bolton, chiind. 
Various physical phenomena such as: phasic slip, nonuniform axial 
power distribution, distributed local losses, heater wall dynamics, 
radial power skews, turbulent mixing, and various donor-cell op- 
tions, have been incorporated. The system of linearized, Laplace 
transformed nodal equations was integrated using an efficient nu- 
merical algorithm. A new matrix-reduction method, developed for 
this purpose is presented in this paper. 
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REFER ALSO TO CITATION(S) 50622, 50626, 50677, 50721, 50758, 50800, 
50832, 50835, 50845, 50845, 51227, 51636, 51656, 52711 


pon sme: algarve Study of low-cycle crack ini- 
in heterogeneous welded joints. Gauthier, J.P.; Petre- 

—. quin P. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 

-Yvette (France). Inst. de Recherche Technologique 
et de Devel t Industriel (IRDI)). 1985. - ie 
French). (CONF-8506283—1). NTIS 4g Sales Only 
A03/MF A01. File Number DE8678046; 

Sines St0Gapeigg wating Bilin, aeaoe 0 Jun 1985). 

Some nuclear reactor components are subject to loads, what 
involves the evaluation of the fatigue resistance of these joints. 


Low-cycle tests have been carried out at 20°C with big cylindrical 
test pieces, taken from a heterogeneous joint (steels A533 B and 
316L), including all the components of the joint. The deformations 
of each component of the joint are evaluated; they agree with the 
observed crack initiation localization, which situates preferentially 
in the austenitic deposited metal from the surface. With the aid of a 
simple method, one tries to find the characteristics of fatigue resist- 
ance and the cyclic consolidation of the joint from the low-cycle 
properties of the different components of the joint. The comparison 
of the joint components deformation, a little different from those 
calculated, suggest establishing a two-dimensional modeling, to 
agree better with experimental results. 6 refs. 


ger gg Hel te pp 60) Influence of fuzzy 

logie in the analysis of nuclear reactor systems, Varadarajan, 

V. (Univ. of Illinois, Urbana~-Cham ). 1985. NTIS, PC 

A06/MF AOl. File Number 5016928. (CONF- 
8503 162—Absts.). 

From 22. annual American Nuclear Society midwest student 

conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50631 (DOE/ER/75172—1, pp 74) Determining the 
pressure drop in a model of a reactor vessel. Murphy, D.W. 
(Univ. of Maryland, eas Park). 1985. NTIS, PC A06/ 
= File Number DE85016928. (CONF-8503162— 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50632 (EGG-M—04786) Summary and recommendations 
of the NRC/INEL Activated Carbon Testing Program. Scar- 
pellino, C.D.; Sill, C.W. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1986. Contract AC07-761D01570. 35p. (CONF- 
860820—6). NTIS, PC A03/MF A0Ol1 - GPO. File Number 
T186014898. 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (17 Aug 1986). 

The Committee on Nuclear Air and Gas Treatment 
(CONAGT) of the American Society of Mechanical Engineers 
(ASME) sponsored an interlaboratory testing program, round- 
robin, of nuclear-grade activated carbon. The results of this round- 
robin revealed gross differences in penetration of radio-labeled 
methyl iodide as measured by the various laboratories when using 
Method A of the ASTM D-3803-79 Standard. These differences 
prompted the Nuclear Regulatory Commission (NRC) to establish 
the NRC/INEL Activated Carbon Testing Program to determine 
the causes of these discrepancies and to provide recommendations 
that could lead to an accurate and reliable testing procedure that 
would ensure an adequate method for assessing the capability of ac- 
tivated carbon to remove radioiodine from gas streams within com- 
mercial nuclear power plants. The NRC/INEL Activated Carbon 
Testing Program has conducted formal and informal interlabora- 
tory comparisons to identify problems with the test method and its 
application and to assess the effectiveness of changes to procedures 
and equipment voluntarily implemented by commercial laboratories 
to mitigate the disparity of test results. The results of the first 
formal NRC/INEL Interlaboratory Comparison (IC) essentially 
verified the CONAGT round-robin results despite the use of a de- 
tailed test protocol. This data indicated that many of the participat- 
ing laboratories probably had been operating outside the ASTM 
specifications for relative humidity (RH) and flow. In addition, this 
process provided information which was used to modify the testing 
protocol employed for the second NRC/INEL Interlaboratory 
Comparison (IC-2) to make it more rugged and reliable. These 
changes to the protocol together with the results of INEL sensitivi- 
ty testing are the basis for the recommendations presented. 
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50633 (EPRI-NP—4665M-SR) Workshop on thermally 
treated alloy 690 tubes for nuclear steam generators: proceed- 
ings. Abstracts. Shoemaker, C.E. (ed.). (Electric Power Re- 
search Inst., Palo Alto, CA (USA); Stone and Webster En- 
eering Corp. , Boston, MA (USA)). Jul 1986. 30p. 
CONF 8606180"-Absts). Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920412. 

From Workshop on thermally treated alloy 690 tubes for nu- 
clear steam generators; Pittsburgh, PA, USA (26 Jun 1986). 

The workshop was held to collect available metallurgical 
and corrosion data on thermally treated (TT) alloy 690 and to com- 
pare these data with that for other candidate tube alloys for nuclear 
steam generators. The data indicate that TT alloy 690 is the most 
corrosion-resistant tube alloy. It is immune to stress corrosion 
cracking (SCC) in primary water, chlorides and sulfates. The TT 
improves its corrosion resistance to caustic, the most corrosive en- 
vironment. Manufacturing parameters for alloy 690 tubing are little 
different than for alloy 600 except that higher mill-annealing tem- 
peratures are required. Some optimization of annealing parameters 
and some additional corrosion testing are neeeded to complete the 
qualification of alloy 690. 


50634 (FRADOC—2-3) Follow-up of the evolution of the 
characteristics and performance of the equipments tested 
during a KALI campaign. Rouaud, J. (Societe Franco-Amer- 
icaine de Constructions Atomiques (FRAMATOMEB), 92 - 
Courbevoie (France)). 1985. i1lp. (In French). (CONF- 
8404293—2). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE86751291. 

From Seminar on nuclear qualification; Cadarache, France 
(25 Apr 1984). 

One of the four parts of the K1 qualification of the 1E 
equipments concerns the design basis accidents. The KALI loops 
allows to create the thermodynamic conditions of these accidents. 
This paper presents the PROCESS iI which concerns the installa- 
tion of the equipment in conditions representative of those met in 
nuclear power plants, the control assurance before, during and after 
the thermodynamic test. A list of qualification tests carried out on 
the KALI loop is finally given. 


50635 (FRADOC—2-4) Seismic calculation of nuclear 
power plant components. Sollogoub, P. (Societe Franco- 
Americaine de Constructions Atomiques (FRAMATOMEB), 
92 - Courbevoie (France)). 1985. e (In French). (CONF- 
8406330—1). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE86751290. 

. From Seminar on aleatory mechanics; Paris, France (12 Jun 
1984). 

This paper presents some aspects of calculation of the seis- 
mic design, emphasizing on the aleatory character of the seismic 
signal, as also on the uncertainties involved by the analysis which is 
developed. 6 refs. 


Se Ce teeter, at 
methods, 


(FRADOC— 
electrical equipment in France, approach and test fa- 
cilities. Campan, J.; Herouard, M.; Raimondo, E. Gosiete 
Franco-Americaine de Constructions Atomiques 
TOME), 92 - Courbevoie (France)). 1985. 
840706—6). NTIS (US Sales Only), PC A02, 
Number DE86751285. 

From Power Engineering Society summer meeting; Seattle, 
WA, USA (15 Jul 1984). 

Requirements for qualification of electrical equipment used 
in French-built nuclear power plants are stated in a national code, 
the RCC-E, or Regles de Construction et de Conception des Mate- 
riels Electriques (Chapter B). Under the RCC-E, safety related 
equipment is assigned to one of three different categories, accord- 
ing to location in the plant and anticipated normal, accident and 
post-accident behavior. Qualification tests differ for each category 
and procedures range in scope from the standard seismic test to the 
highly stringent VISA program, which specifies a predetermined 
sequence of aging, radiation, seismic and simulated accident testing. 
A network of official French test facilities was developed specifi- 
cally to meet RCC-E requirements. 


. (CONF- 
’ 01. File 
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50637 (FRADOC—4-2) Design and qualification of nu- 
clear fittings. Coppolani, P. (Societe Franco-Americaine de 
Constructions Atomiques TOMBE), 92 - Courbe- 
voie (France)). 1985. 19p. = French). (CONF-8403238—1). 
NTIS Sales Only), PC A02/MF AOl1. File Number 
DE86751286. 

From SFEN meeting on technology; Nantes, France (2 Mar 
1984). 

. This paper gives a definition of nuclear fittings and presents 
its characteristics, its operating conditions and the safety function 
that they ensure. The classification of fittings and the consequences 
on its design are presented. The procedures of design verification 
and the validation in loop are given. Two equipments are finally 
presented: the Framatome Velan Rateau valve and the VR3-1500 
LB valve. 


50638 (FRADOC—4-3) Concept of leak before failure. 
Pellissier-Tanon, A. (Societe Franco-Americaine de Con- 
structions Atomiques (FRAMATOMB), 92 - Courbevoie 
(France)). 1985. 13p. (In French). (CONF-8404305—1). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86751287. 

From 7. SMIRT conclusions with regard to French nuclear 
programs: SFEN meeting; Paris, France (19 Apr 1984). 

The ability to demonstrate the state of leak before failure in- 
troduce a new tangible element in the estimation of safety from 
which it becomes possible to estimate more rationnally the risks as- 
sociated to crack formation. This paper presents the international 
positions on the full section break suppression of steam and primary 
pipes (Federal Republic of Germany, USA, France). 


50639 (INIS-BR—492, pp 725-739) Introduction of the 
bubble rise dynamic model into the ALMOD 3 code pressur- 
izer. Madeira, A.A.; Camargo, C.T.M. (Comissao Nacional 
de Energia Nuclear de Brasil, Rio de Janeiro. Dept. de Rea- 
tores). 1985. (In Portuguese). NTIS (US Sales Only), PC 
A99/MF AOl. File Number DE86703268. (CONF- 
8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

A new evaporation model for the ALMOD 3 code pressur- 
izer is implemented in order to estimate more accurately the water 
level behaviour and its influence in the pressure transient for very 
fast depressurization cases. For the inclusion of the bubble rise dy- 
namic model it was necessary to consider a two-phase mixture in 
the water volume. The modifications don't require additional input 
data and virtually had not modified the processing time. The results 
and processing time for the original and the new models are pre- 
sented. 


50640 (INIS-BR—492, pp 741-758) ae of refrig- 
eration loops in natural circulation. Torres, W.M.; 
Ting, D.K.S. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo, Brazil). 1985. (In Porta guese). NTIS 
(US Sales Only), PC A99/MF AOl. File Number 
DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, — (10 Apr 1985). 

A mathematical model for transients in natural circulation 
cooling loops is developed. The mass, momentum and energy con- 
servation equations are solved numerically by the CIRNAT pro- 
gram which uses the finite difference method. The results are com- 
pared to the experimental data obtained from the EPRI experimen- 
tal facility. 


50641 (INIS-BR—492, 325-340) Verification of simu- 
lation model with COBRA- code by confrontment of ex- 
perimental results. Silva Galetti, M.R. da; Pontedeiro, A.C.; 
Oliveira Barroso, A.C. de. (Comissao Nacional de Energia 
Nuclear de Brasil, Rio de Janeiro). 1985. (In Portu — 
NTIS (US Sales Only), PC A99/MF AOl. File 
DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

Presented is an evaluation of the COBRA IIIP/MIT code 
(of thermal hydraulic analysis by subchannels), comparing their re- 
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sults with experimental data obtained in stationary and transient re- 
gimes. A study was done to calculate the spatial and temporal criti- 
cal heat flux. Presented is a sensitivity study of simulation model 
related to the turbulent mixture and the number of axial intervals. 


50642 (INIS-mf—10416, pp 313-375) Cyclic deformation 
properties and lifetime of pressure vessel material with over- 
ed Linhart, V.; Aurednik, B. (Statni Vyzkumny Ustav Ma- 

terialu, Prague, Czechoslovakia). 1984. (In Czech). NTIS 
(US Sales Only), PC A15/MF AOl. File Number 
DE86703249. (CONF-8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984 

» Plates with a thickness of 100 mm of 1ISKH2MFA were used 
for the experiments. The plates were joined with an austenitic over- 
lay of ca 12 mm by submerged-arc welding using an automatic 
welding machine. The following aspects were investigated: cyclic 
deformation behaviour, low-cycle lifetime, the formation of fatigue 
cracks during cyclic stress and the actual conditions of crack prop- 
agation iri the overlay and in the material with overlay. An unfa- 
vourable effect was found of the overlay layer on the lifetime of 
material with overlay. Lower threshold values were found in the 
overlay for crack formation during cyclic stress and a higher kinet- 
ics of the crack propagation in this area. The actual effects are 
evaluated of the overlay in the wall of the pressure vessel. 


50643 (NUREG—1209) Program plan for environmental 

qualification of mechanical and dynamic (including seismic) 

qualification of mechanical and electrical program 

(EDQP). Weidenhamer, G.H. (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Engineering Technol- 

oBy) Jun 1986. 39p. NTIS, PC A03/MF A0O1 - GPO. File 
umber T186901540. 

The equipment qualification program described in this plan 
is intended to provide the technical basis for resolving uncertainties 
in existing equipment qualification standards. In addition, research 
results are contributing to the resolution of safety issues GI-23, GI- 
87, USI-A44, titled, “Reactor Coolant Pump Seal Failure,” ”Failure 
of HPCI Steam Line Without Isolation,” and “Station Blackout,” 
respectively. Also, research effort is being directed at providing in- 
formation on the behavior of containment isolation valves under 
severe accident environments. Although the results of the latter re- 
search will not contribute to resolving uncertainties in qualification 
standards, it has proven cost effective to obtain this information 
under this program. 


50644 (NUREG/CR—4336) Review of IIT Research In- 
stitute reports on structural studies of reactor containment. 
Chiapetta, R.L. (Chiapetta, Welch and Associates Lid., 
Palos Hills, IL (USA)). Jun 1986. Contract AC04- 
76DP00789. 8ip. (SAND—85-7207). NTIS, PC A05/MF 
AO1 - GPO. File Number T186015364. 

The general objective of the work reported herein was to 
assess the result of the IITRI research for its possible application to 
present day containment problems. 


test of 


(Sandia National Labs., Albuquerque, | 
SA)). Jun 1986. Contract AC04-76D 14ip 
SAND—86-0450). NTIS, PC A07/MF AO1. File Number 

1186015270. 

The superheated-steam test exposed different ethylene pro- 
pylene rubber (EPR) cables and insulation specimens to simultane- 
ous aging and a 21-day simultaneous accident environment. In addi- 
tion, some insulation specimens were exposed to five different aging 
conditions prior to the 21-day simultaneous accident simulation. 
The purpose of this -steam test (a follow-on to the satu- 
rated-steam tests (NUREG/CR-3538)) was to: (1) examine electri- 
cal degradation of different configurations of EPR cables; (2) inves- 
tigate differences between using superheated-steam or saturated- 
steam at the start of an accident simulation; (3) determine whether 
the aging technique used in the saturated-steam test induced artifi- 
cial degradation; and (4) identify the constituents in EPR that affect 
moisture absorption. 
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50646 pet t  R: re Evaluation of J-R curve 
ea using the direct current po- 
Hackett, E.M.; Kirk, M.T.; Hays, 
RA ( (David W. Taylor Naval Shi; Research and Develop- 
ment Center, Annapolis, MD (USA)). Aug 1986. 16p. 
NTIS, PC A05/MF A0O1 - GPO. File Number T1I86901744. 

A method is described for developing J-R curves for nuclear 
piping materials using the DC Potential Drop (DCPD) technique. 
Experimental calibration curves were developed for both three 
point bend and compact specimen geometries using ASTM A106 
steel, a type 304 stainless steel and a high strength aluminum alloy. 
These curves were fit with a power law expression over the range 
of crack extension encountered during J-R curve tests (0.6 a/W to 
0.8 a/W). The calibration curves were insensitive to both material 
and sidegrooving and depended solely on specimen geometry and 
lead attachment points. Crack initiation in J-R curve tests using 
DCPD was determined by a deviation from a linear region on a 
plot of COD vs. DCPD. The validity of this criterion for ASTM 
A106 steel was determined by a series of multispecimen tests that 
bracketed the initiation region. A statistical differential slope proce- 
dure for determination of the crack initiation point is presented and 
discussed. J-R curve tests were performed on ASTM A106 steel 
and type 304 stainless steel using both the elastic compliance and 
DCPD techniques to assess R-curve comparability. J-R curves de- 
termined using the two approaches were found to be in good agree- 
ment for ASTM A106 steel. The applicability of the DCPD tech- 
nique to type 304 stainless steel and high rate loading of ferromag- 
netic materials is discussed. 15 refs., 33 figs. 


50647 (SAND—86-1897C) Definition of data bases, 
codes, and technologies for cable life extension. Bustard, 
L.D. (Sandia National Labs., Albuquerque, NM (USA)). 
1986. Contract AC04-76DP00789. Sp. (CONF-8608103—1). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86014972. 

From Seminar on nuclear plant life extension; Alexandria, 
VA, USA (25 Aug 1986). 

The substantial number of cables inside containment for a 
typical nuclear facility provides a strong motivation to extend cable 
life rather than replace cables. Hence, it is important to understand 
what information is necessary to accomplish life extension. This 
paper defines utility-specific as well as collective industry actions 
that would facilitate extending cable life. The focus of these recom- 
mendations is (1) to more realistically define the environmental pro- 
files during which cables must function, (2) to better understand the 
validity of accelerated aging methodology through examination of 
naturally aged cables, (3) to better understand the validity of accel- 
erated aging methodology via selected experimentation, (4) to sup- 
port cable aging analysis by improving nonproprietary data bases, 
(5) to reduce the impact of the design basis accident assumptions on 
cable performance so additional cable aging can be accommodated 
during extended life, and (6) to complement life predictions with 
more powerful cable condition monitoring techniques than those 
currently available. 


2203 Fuel Elements 
REFER ALSO TO CITATION(S) 50602, 50803, 50843 


oo high von aoe Graphite disc - oxide fuel elements 
and extended MacDonald, R.D.; 
Bs, LJ. (A . (Atomic Energy of Canada Ltd., Chalk River, 
River Nuclear Labs.). Oct 1984. 31p. 
(CONF: 8405285—1). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86703055. 

From IAEA improved utilization of water reactor fuel with 
special emphasis on extended burnups and plutonium recycling 
ee Belgium (7 May 1984). 

have irradiated graphite disc annular UO, fuel elements 
over a burnup range of 120 to 800 MW.h/kgU (5000 to 33,000 
MWd/teU) at linear powers between 30 and 70 kW/m. Tempera- 
ture limits for fuel-to-disc and disc-to-sheath contact have been 
fixed; the length/diameter ratio of the pellets and disc thickness to 
optimize cooling have also been established. The test irradiations 
confirmed the excellent dimensional stability of disc fuel. Average 
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sheath strains were generally less than 0.2 percent and circumferen- 
tial ridges over pellet interfaces were half the heights of ridges on 
elements without discs. The fission gas released from disc/annular 
elements was up to four times less than that from annular fuel 
alone. The internal stability of the fuel was acceptable; although the 
central hole in the pellets changed shape, the discs retained their 
effectiveness in cooling the fuel. Disc compatibility with the UO2 
fuel and Zircaloy sheath was good. Disc fuel elements were toler- 
ant of power ramps at high burnups, and showed acceptable defect 
behaviour. A computer code to predict the irradiation behaviour of 
disc fuel elements has been developed and verified against data 
from in-reactor tests. 


50649 (CONF-850314—Vol.3, pp 447-448) Criticality 
control of BWR fuel rod consolidation and storage. 
es A.H.; Viebrock, J.M.; Smith, G.W. (Nuclear Assur- 
). 1985. Arizona Board of Regents, Arizona 
Univ., “Ca — of Engineering, Tucson, AZ. File Number 
118600691 
ane ‘Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

” Criticality analyses of BWR fuel during rod consolidation 
operations were performed for both normal and abnormal operating 
conditions. The average fuel enrichment was 2.74 w/o U-235 with 
no credit for burnup. Results showed that subcriticality is assured 
under all conditions as the fuel is consolidated, and that consolidat- 
ed fuel canisters may be stored safely in the spent fuel pool rack. 


50650 (INIS-BR—492, pp 691-710) Numerical simulation 
of fuel rod rewetting. Braz Filho, F.A.; Faya, A.J.G. (Insti- 
tuto de Pesquisas Energeticas e Nucleares, Sao Paulo, 
Brazil). 1985. (In Portuguese). NTIS (US Sales Only), PC 
A99/MF AOl. File Number DE86703268. (CONF- 
8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

The fuel rod rewetting after a loss of coolant accident is 
studied. The rewetting analysis is made by solving the bidimen- 
sional heat transfer equation in cylindrical geometry. The main dif- 
ficulty is the estimation of the heat transfer coefficient (h). Two 
models were developed: the first one has an uniform h value for 
each of the three heat transfer regions considered; the second one 
has an h value simulated by the boiling curve. The results for both 
models are satisfactory when compared to theoretical and experi- 
mental results from other authors. 


(INIS-BR—492, pp 465-478) CB3PMF - Thermo- 
hidraulic analysis using the open lateral boundary method. 
Borges, R.C.; Andrade, G.G. me (Instituto de Pesquisas En- 
ergeticas e Nucleares, Sao Paulo, Brazil). 1985. Portu- 
guese). NTIS (US Sales Only), PC A99/MF AOI. File 
Number DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

calculation method for the thermohydraulic analysis of a 
a. reactor having a large number of sub-channels is presented. 
The method uses the open lateral boundary which mantains the in- 
fluence of the external boundaries of the channel under study and 
adds to the external face of the channel physical model important 
characteristcs that other computational models identify only at the 
sub-channel level. This permits to keep the mixture characteristics 
that exist between the channel under analysis and the neighboring 
ones from the previous step. This method is shown be valid, reli- 
able and applicable to the Steady state thermohydraulic analysis and 
permits greater flexibility in the application of coefficients and cor- 
relations. The additional computing time is negligible compared to 
the information obtained. 


50652 Thermal properties of trisodium uranate. Bottcher, 
J.H.; Hofman, G.L. (Argonne National Lab., Argonne, IL). 
pp vp of Abstracts of the 38th annual Pacific Coast regi ional 
oaees* of the American Ceramic Society. Columbus, OH; 
American Ceramic Society (1985). (CONF-85 1011—). 
From 4. symposium on separation science and technology 
for energy ap lications; Knoxville, TN, a (20 Oct 1985). 
‘reaction of liquid sodium with uranium 
forms a trisodittm uranate compound. Property characterization of 
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this compound is essential to irradiation performance modeling of 
breached fuel pins. Thermal expansion and diffusivity of high densi- 
ty NasUQ, sintered bodies were measured and analyzed. These data 
show that the thermal properties of NasUO, are significantly differ- 
ent than UO: to alter the thermal performance characteristics of 
fuel pins. 


50653 Evaluation of nonequilibrium effects in bundle dis- 
persed flow film boiling. Morris, D.; Mullins, C.; Yoder, G. 
(Engineering Technology Div., Oak Pie National Lab., 
Oak Ridge, TN 37830). ). pe 316-325 of Thermal hydraulics 
of nuclear reactors. Mi M. LaGrange Park, IL; Ameri- 
can Nuclear Society (1983). (CONF-£30103—). Contract 
W-7405-ENG-26. 

From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

The effects of thermodynamic nonequilibrium in dispersed 
flow film boiling heat transfer are examined. Steady-state and tran- 
sient rod bundle data are used to evaluate several empirical heat 
transfer models commonly employed to predict post-CHF behavior. 
The models that account for thermodynamic nonequilibrium per- 
form adequately, while those that ignore nonequilibrium effects 
incur errors in wall superheat as high as 190 K. Nonequilibrium ef- 
fects can also be treated by explicitly modeling the phenomena. 
The thermal-hydraulic code COBRA-TF employs this approach. 
Using bundle data the models in the code are evaluated. Analysis 
suggests that the interfacial heat transfer is overpredicted. 


50654 BODYFIT-2PE and its application to CHF predic- 
tion of GE 3x3 rod bundle. Chien, T.; Chen, B.; Sha, W.; 
Kim, J. (Components Technology Div., Argonne National 
Lab., Argonne, IL). pp 498-507 of Th hydraulics of 
nuclear reactors. Merilo, M. LaGrange Park, IL; American 
Nuclear Society (1983). (CONF-830103—). 

From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

BODYFIT-2PE is a three-dimensional, steady-state/tran- 
sient, single-phase/two-phase rod-bundle thermal-hydraulic comput- 
er program based on the technique of boundary-fitted coordinate 
system and partially elliptic approximation. It uses the homogene- 
ous equilibrium model with algebraic slip to model the two-phase 
flow. Due to the use of the nonorthogonal coordinate system, a 
modified staggered-mesh arrangement is used where velocities are 
stored at intersections of grid lines and the enthalpy and pressure 
are stored at the center of the cells formed by the grid lines. The 
corresponding numerical method and the pressure correction 
scheme are presented. BODYFIT-2PE was used to calculate the 
critical heat flux of a GE 3x3 rod bundle. The calculations were 
compared with the experimental measurements in terms of average 
heat fluxes and boiling lengths at the occurrence of critical heat 
fluxes. 


2204 Control Systems 


REFER ALSO TO CITATION(S) 50805 


50655 (AECL—8477) M4D: a powerful tool for struc- 
tured programming at assembly level for MODCOMP com- 
puters. Shah, R.R.; Basso, R.A.J. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Apr 1984. 17p. (CONF-8312136—1). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86703098. 

From MUSE Americas annual meeting; Fort Lauderdale, 
FL, USA (5 Dec 1983). 

Structured programming techniques offer numerous benefits 
for software designers and form the basis of the current high level 
languages. However, these techniques are generally not available to 
assembly programmers. The M4D package was therefore devel- 
oped for a large project to enable the use of structured program- 
ming constructs such as DO.WHILE-ENDDO and IF-ORIF- 
ORIF...-ELSE-ENDIF in the assembly code for MODCOMP com- 
puters. Programs can thus be produced that have clear semantics 
and are considerably easier to read than normal assembly code, re- 
sulting in reduced program development and testing effort, and in 
improved long-term maintainability of the code. This paper de- 
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scribes the M4D structured programming tool as implemented for 
MODCOMP’S MAX III and MAX IV assemblers, and illustrates 
the use of the facility with a number of examples. 


50656 (CONF-850903—26) pecs and hierarchical 
control techniques for large-scale po plant systems. Raju, 
G.V.S.; Kisner, R.A. (Oak Ridge National Lab., TN (USA); 
Ohio Univ., Athens (USA). Dept. of Electrical and Com- 
puter Engineering). Aug 1985. Contract AC05-840R21400. 
9p. NTIS, PC A02/MF A011; 1; GPO Dep. File Number 
DE86008972. 

From International topical meeting on computer applications 
for nuclear power plant operation and control; Pasco, WA, USA (8 
Sep 1985). 

In large-scale systems, integrated and coordinated control 
functions are required to maximize plant availability, to allow ma- 
neuverability through various power levels, and to meet externally 
imposed regulatory limitations. Nuclear power plants are large- 
scale systems. Prime subsystems are those that contribute directly 
to the behavior of the plant's ultimate output. The prime subsys- 
tems in a nuclear power plant include reactor, primary and interme- 
diate heat transport, steam generator, turbine generator, and feed- 
water system. This paper describes and discusses the continuous- 
variable control system developed to supervise prime plant subsys- 
tems for optimal control and coordination. 


50657 (DOE/ER/75172—1, pp 31) Experimental evalua- 
tion of in-situ methods for surveillance of nuclear instrumen- 
tation channels in reactor protection Arndt, S.A. 
(Ohio State Univ., Columbus). 1985. NTIS, PC A06/MF 
AOl. File Number DE85016928. (CONF-8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50658 (DOE/ER/75172—1, pp 32) Boron-10 assay using 
prompt alpha spectroscopy. Jensen, C.E. (Ohio State Univ., 
Columbus). 1985. NTIS, PC A06/MF AOl1. File Number 
DE85016928. (CONF-8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50659 (DOE/ER/75172—1, pp 43) Diode array digital 
radiography for industrial non-destructive evaluation. Fry 
D.A. (Ohio State Univ., Columbus). 1985, NTIS, PC A0e/ 
ma File Number DE85016928. (CONF-8503162— 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50660 (INIS-BR—492, pp 711-724) Analysis of some an- 
without scram 


transients in pressurized light water 
et, ae ee Se 
on the ALMOD code system. Carvalho, F : 
Narain, R.; Fulfs, H.; Schwan, H.; Sohultheise, G1 F er 
nambuco Univ., Recife, Brazil. Dept. de Energia N uclear; 
Gesellschaft fuer Kernenergieverwertung in Schiffbau und 
Schiffahrt m.b.H., Hamburg, a ae -R.). 1985. (In Por- 
tuguese). NTIS (US Sales Only), PC A99/MF AO1. File 
Number DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

Some anticipated transients without scram (ATWS) in a 
KWU 1300 MWe pressurized light water reactor are studied. The 
analysis is made under extreme conditions such as external power 
supply failure and emergency power introduction both for begin-of- 
cycle and end-of-cycle burnup status. The CORAN code describes 
the thermodynamics behaviour of the containment vessel taking 
into account the heat ion structures. The coupling of the 
“CORAN code and the ALMOD system includes the containment 
vessel among the main modules. 
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50661 (INR—1927/9/R/B) Measuring set: Reactor 
Power Meter (type of SG-8), Reactor Energy Meter (type of 
SG-11) and Digital Dose Meter (type of SG-9) for reactor 
rigs operation. Glowacki, S.W. (Institute of Nuclear Re- 
search, Warsaw (Poland)). 1982. 20p. (In Polish). Energetics 
and Atomic Energy Information Centre, Palace of Culture 
and Science, PL-00-901 Warsaw, Poland. 

A measuring set consisting of the Reactor Power Meter, Re- 
actor Energy Meter and Digital Dose Meter is described. The 
gamma radiation of water in the reactor primary cooling circuit 
reaches the ionisation chamber and involves the output current, 
driving the Reactor Power Meter and Reactor Energy Meter. The 
Digital Dose Meter is controlled by the output current of the self- 
powered detector mounted inside the reactor rig. 


(JAERI-M—85-062) Neutronics calculation of up- 
graded JRR-3. Supplement: fuel, control rod, reflector, etc. . 
Iwasaki, Junichi; Tsuruta, Harumichi; Ichikawa, Hiroki. 
(Japan Atomic Energy Research Inst., re —— 
Atomic Energy Research Inst., Tokai, Ibaraki. T 
search Establishment). May 1985. 136p. (In J ). NTIS 
(US Sales Only), PC A0O7/MF AOl. File Number 
DE86703377. 

The research reactor JRR-3 is under upgrading to a water- 
cooled and -moderated pool type reactor using 20% enriched 
U.Alsub(x) - Al plate fuels. The neutronics design on the reactor 
has been carried out and already published in JAERI-M reports, 
etc. Many useful results, however, still remain unpublished. Among 
them, the items shown below which will be helpful in the future 
reactor operation are presented in this report: (1) Fuel (Reactivity 
worth of a fuel element, etc.) (2) Control rod (Reactivity worth of 
a control rod, etc.) (3) Reflector (Perturbation of neutron flux due 
to irradiation samples in reflector, etc.) (4) Reactivity (A program 
for period-reactivity conversion, etc.) (5) Neutron flux (Neutron 
flux spectrum, etc.). 


50663 Nuclear power plant simulation using advanced 
simulation codes through a state-of-the-art workstation. 
Laats, E.T.; en, R.N. (EG & G Idaho, Inc., P.O. Box 
1625, Idaho F ID). pp 397-401 of Proceedings of ~ 
1985 summer computer simulation conference. San Die; 

pe ron Bsn for Computer Simulation (1985). (CONF. 


From National computer conference; Chicago, IL, USA (22 
Jul 198 

The Nuclear Plant Analyzer (NPA) currently resides in a 
Control Data Corporation 176 mainframe computer at the Idaho 
National Engineering Laboratory (INEL). The NPA user commu- 
nity is expanding to include worldwide users who cannot consist- 
ently access the INEL mainframe computer from their own facili- 
ties. Thus, an alternate mechanism is needed to enable their use of 
the NPA. Therefore, a feasibility study (1) was undertaken by EG 
& G Idaho to evaluate the possibility of developing a standalone 
workstation dedicated to the NPA. The basic requirements for the 
workstation are the ability to (a) run the RELAPS and TRAC- 
BWR nuclear reactor simulation codes (which are part of the 
NPA) at real wall-clock time computational speeds, (b) integrate all 
other NPA color graphics and data base functions, (c) assemble the 
necessary workstation hardware using off-the-shelf components at a 
total price of less than $250,000.00, and (d) develop the entire 
system in five years. A workstation of this type with these simula- 
tion codes has only been possible to date on a Class \’I mainframe 
computer (e.g., CRAY.XMP). 


2205 Environmental Aspects 


REFER ALSO TO ey 50093, 50116, 50427, 50704, 50716, 50717, 
50726, 50729, 50775, 50791, 50812 


50664 (DOE/ER/75172—1, pp 49) Health impact of the 
accident at the Three Mile Island Nuclear Power Station. 
Smith, P.K. (Ohio State Univ., Columbus). 1985. NTIS, PC 
AO6/MF AOI. File Number DE85016928. (CONF- 
8503162—Absts.). 
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From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


(INIS-XN—14) Regulations No. 5 of 19 September 
1983 of the State Institute for Radiation Protection amending 
Regulations No. 2 of 1977 on the limitation of emissions of 
radioactive substances from nuclear power stations. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). 28 Oct 
1983. 18p. (In Swedish). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86703427. 

These Regulations apply to normal operations in nuclear 
power plants, installations for fuel storage and for waste treatment 
and in waste storage facilities. They lay down the conditions for 
discharges into air and water of radioactive substances of any kind 
originating in a nuclear installation. Regular reports must be sub- 
mitted to the State Institute for Radiation Protection regarding 
such discharges. 


50666 (iSH—84) Investigations on the emission of phos- 
phorus 32 and sulfur 35 with the exhaust air from nuclear 
power plants in the Federal Republic of Germany from 1983 
until the first half-year of 1985. Vogl, K.; Fouasnon, S.; Ge- 
sewsky, P.; Winkelmann, I. (Bundesgesundheitsamt, Neuher- 
berg (Germany, F.R.). Inst. fuer Strahlenhygiene). Sep 
1983. 3lp. (In German). NTIS, PC E02; Available from 
NTIS as Tr /B86-08124. 

The report deals with the determination of gaseous phospho- 
rus 32 and sulfur 35 in gaseous effluents from nuclear power plants 
in the Federal Republic of Germany. Sampling methods, for which 
either sodium hydroxide solutions or molecular sieves are used, are 
discussed as well as techniques for the chemical separation of phos- 
phorus and sulfur, along with measurements by liquid scintillation 
spectrometry. The report contains the results of measurements of 
gaseous phosphorus 32 und sulfur 35 emissions for the years 1983, 
1984 and the first half-year of 1985. Activity concentrations in gase- 
ous effluents and the resulting discharges are given as determined 
by monthly or quarterly sample measurements. At some of the nu- 
clear power plants, the oxidized and reduced fractions of gaseous 
phosporus 32 und sulfur 35 were measured separately. 


50667 (NP—6901805) Accident at the Chernobyl’ nuclear 
power plant and its consequences. Part II. Annexes 1,3,4,5,6. 
Draft. ( (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow). Aug 1986. 55p. NTIS (US 
es Only), PC A04/MF AO1. File Number DE86901805. 
Information on the Chernobylsk reactor accident is present- 
ed concerning the operating experience of RBMK reactors and 
similar water-graphite channel reactors; elimination of the conse- 
quences of the accident and decontamination; estimation of the 
amount, composition, and dynamics of the radioactive discharges; 
atmospheric transport and radioactive contamination of the atmos- 
phere and the ground; and expert evaluation and prediction of the 
radioecological state of the environment in the radiation plume area 
of the reactor. (DCC) 


50668 (NUCLEBRAS-CDTN—500) Geology and geo- 
technic in the implantation of nuclear power plants. Alves, 
P.R.R. (Centro de Desenvolvimento da Tecnologia Nucle- 
ar, Belo Horizonte eee 1984. 195p. (in Portu ). 
NTIS (US Sales Only), PC A09/MF AOl1. File Ne 
DE86703255. 

It is presented a general methodology for geological and 
geotechnical investigations to be performed in sites selected for the 
construction of nucldar power plants. Items dealing with the stand- 
ards applied to licensing of a nuclear power plants, the selection 
process of sites and identification of geological and geotechnical pa- 
rameters needed for the regional and local characterization of the 
area being studied, were incorporated. It is also provided an aid to 
the writing of technical reports, which are part of the documenta- 
tion an owner of a nuclear power plant needs to submit to the Co- 
missao Nacional de Energia Nuclear, to. fulfill the nuclear installa- 
tion licensing requirements. 
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50669 (NUREG/CR— -Vol.4) Radioactive materials 
released from nuclear power plants. Annual report, 1983. 
Volume 4, Tichler, J.; Norden, K. (Brookhaven National 
Lab., Upton, NY (USA)). Aug 1986. Contract AC02- 
76CH00016. 237p. (BNL-NUREG—S51581-Vol.4). NTIS, 
PC Al11/MF AO! - GPO. File Number TI86015025. 

Releases of radioactive materials in airborne and liquid ef- 
fluents from commercial light water reactors during 1983 have been 
compiled and reported. Data on solid waste shipments as well as 
selected operating information have been included. This report sup- 
plements earlier annual reports issued by the former Atomic 
Energy Commission and the Nuclear Regulatory Commission. The 
1983 release data are summarized in tabular form. Data covering 
specific radionuclides are summarized. 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CITATION(S) 50184, 50578, 50661, 50703, 50719, 50723, 
50757, 50799, 50830, 50905 


50670 (AD-A—168238/4/XAB) TRIGA reactor facility 
at the Armed Forces Radiobiology Research Institute: a sim- 
plified technical description. Technical report. Moore, M.L.; 
Elsasser, S. (Armed Forces Radiobiology Research Inst., 
Bethesda, MD (USA)). May 1986. 18p. (AFRRI-TR—86-1). 
NTIS, PC A02/MF AOl1. 

In support of its mission the Armed Forces Radiobiology 
Research Institute (AFRRI) operates a medium-sized research nu- 
clear reactor. The reactor is used to generate radiations, primarily 
neutrons and gamma rays, which are used to conduct experimental 
biomedical research and to produce isotopes. The radiations are de- 
livered to the experiments in one of two ways: a pulse operation 
delivers a very short burst of high power, or a steady-state oper- 
ation delivers a longer, continuous low- to medium-power expo- 
sure. The reactor is also used to train military personnel in reactor 
operations. TRIGA is an acronym for Training, Research, and Iso- 
tope, General Atomics. Mark-F is the specific General Atomics Re- 
actor model, distinguished by a pool, a movable core, exposure- 
room facilities, and the ability to pulse to momentary high powers. 
Reactor operations at AFRRI began is 1962. In 1965, a change was 
made from aluminum-clad to stainless steel-clad fuel elements. Cur- 
rently more than 150 multiple exposure experiments are performed 
each year using the reactor. 


Pensom, C.F. (Atomic Energy 
River, Ontario. Chalk River Nuclear Labs.). May 1984. 12p. 
(CONF-8405389—3). NTIS (US Sales Only), PC A02, 
A01. File Number DE86703059. 
From Canadian conference on industrial computers; Ottawa, 
tario, Canada (22 May 1984). 

Experimental facilities such as those in the NRU nuclear re- 
search reactor at the Chalk River Nuclear Laboratories (CRNL) 
need a data acquisition system that combines high performance 
with flexibility. The REactor Data NETwork (REDNET) is a 
system being developed at CRNL that used distributed computer 
technology to meet demanding requirements. This paper describes 
the distributed architecture of REDNET, comprising 7 minicom- 
puters, and presents an overview of the software configuration and 
data structures which have been designed to produce a versatile 
and interactive system that must gather and store data at rates rang- 
ing from 20 times a second to once every 30 minutes. Each experi- 
menter is provided with a unique set of points that are referred to 
collectively, and manipulated together as a group. Facilities are 
provided to modify operating parameters for and view data values 
in a group without affecting other groups. Facilities incorporated 
for graceful degradation of REDNET and automatic recovery 
from failures are also described. 
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50672 (AECL—8558) Simulation of startup transients of 
the SLOWPOKE-3 nuclear heating reactor. Tseng, C.M.; 
Frketich, G. (Atomic Energy of Canada Ltd., River, 
Ontario. Chalk River Nuclear Labs.). Jul 1984. 10p. 
(CONF-840762—5). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86703060. 

From Summer computer simulation conference; Boston, 
MA, USA (23 Jul 1984). 

A natural circulation, pool-type nuclear reactor, called 
SLOWPOKE-3, is being developed at the Chalk River Nuclear 
Laboratories. It is intended for producing 2 MW of hot water at 
atmospheric pressure for space heating and perhaps for generating 
some electricity. A simulation has been developed to investigate the 
rate-of-rise of reactor power and consequences of loss-of-regulation 
accidents during startup. The effects of fuel temperature and of 
coolant density on the rate-of-rise of reactor power were examined 
individually and in combination. The influence of different initial 
pool temperatures and input reactivity rates on startup transients 
was also investigated. The simulation is based on the point kinetic 
equations for neutrons and the conservation of mass, energy and 
momentum for the thermal-hydraulic circuit. The equations were 
solved digitally on CDC CYBER 175/6600 computers via the 
FORSIM computer program, developed at Chalk River Nuclear 
Laboratories. 


(AIAU—85306) Visual examination program of the 
TRIGA Mark II reactor Vienna with the nuclear underwater 
telescope. Boeck, H.; Hammer, J.; Varga, K. (Atominstitut 
der Oesterreichischen Universitaeten, Vienna; Hungarian 
Academy of Sciences, Budapest. Central Research Inst. for 
Physics). Dec 1985. 73p. S (US Sales Only), PC A04/ 
MF AO1. File Number DE86703061. 
The visual inspection pro; carried out during a three 
month shut-period at the TRIGA Mark II reactor Vienna is de- 
scribed. Optical inspection of all welds inside the reactor tank was 


carried out with an underwater telescope developed by the Central 
Research Institute of Physics, Budapest, Hungary. It is shown that 
even after 23 years of reactor operation all tank internals were 
found to be in good condition and minor defects can be easily re- 
paired by remote handling tools. 


(DOE/ER/01560—20) University of _——— 
Nuclear Reactor Laboratory. Annual report, 

Cashwell, R.J. (Wisconsin Univ., Madison USA). De tan of 
Nuclear Engineering). 1986. Contract AC02-76ER01560. 
13p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE86015129. 

Operational activities for the reactor are described concern- 
ing nuclear engineering classes from the University of Wisconsin; 
reactor sharing program; utility personnel training; sample irradia- 
tions and neutron activation analysis; and changes in personnel, fa- 
cility, and procedures. Results of surveillance tests are presented for 
operating statistics and fuel exposure; emergency shutdowns and in- 
advertent scrams; maintenance; radioactive waste disposal; radiation 
exposures; environmental surveys; and publications and presenta- 
tions on work based on reactor use. (JDB) 


(DOE/ER/04207—17) Texas A and M University 
Nuclear Science Center. Twenty-first progress report, Janu- 
ary 1-December 31, 1984, Krohn, J.; Petesch, J.E.; Rogers, 
oq may Ng “Eaghearng Eagerinest Ss ioe). 
lege Station exas it Station 
Mar 1985. Contract AC0S5-7 04207. 97p. (ORO—4207- 
17). NTIS, PC AOS/MF A01; GPO Dep. File Number 
DE86010290. 

The Nuclear Science Center is operated by the Texas Engi- 
neering Experiment Station as a service to the Texas A and M Uni- 
versity System and the State of Texas. The facility is available to 
the University, other educational institutions, governmental agen- 
cies, and private organizations and individuals. Reactor utilization 
decreased from ene ee eee 
samples irradiated and of total irradiations. Core VIII, established 
in December 1982, was used throughout 1984. Several major facili- 
ty projects modifications, and improvements were completed 
during the past year. Experimentally the Beam Port No. 4 reflector 
and shutter was improved, the pulsing instrumentation is being ex- 
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panded, and the pneumatic system controller developed for Lab 
No. 4 is now in use in the Center for Trace-Characterization (CTC) 
and Shell Development labs. Several operational problems occurred 
in 1984 but did not result in a significant loss of reactor operating 
time. During this reporting period there were no changes made to 
the site area; however, there has been made a proposal to extend 
the runway at nearby Easterwood Airport such tha larger aircraft 
can be accommodated. This extension should occur in 1985 and 
should have no affect on the air traffic patterns relative to the 
NSC. Administratively during 1984 efforts have been made to stabi- 
lize the reactor operations staff following the mid year resignations 
of both a Reactor Supervisor and Manager of Reactor 

A long term replacement has been hired to fill the vacated Reactor 
Supervisor position; however, the manager position has not yet 
been filled and those duties have been assumed by the Assistant Di- 
rector. 


50676 (DOE/ER/75172—1, pp 91) Decay heat and radi- 
ation from spent fuel for MURR upgrade power project. 
Hwang, C.L. (Univ. of Missouri, Columbia). 1985. NTIS, 
PC A06/MF AOl. File Number DE85016928. (CONF- 
8503 162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50677 (DOE/ER/75172—1, pp 92) Testing of the reac- 
tor vessel vent valves on the University of Maryland simulat- 
ed nuclear reactor. Budock, G. (Univ. of Maryland, Coilege 
Park). 1985. NTIS, PC A06/MF AOl. File Number 
DE85016928. (CONF-8503 162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50678 (EGG—2441) Extended life aluminide fuel. Final 
report. Miller, L.G.; Beeston, J.M. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Jun 1986. Contract AC07-76I1D01570. 
94p. NTIS, PC A05/MF A01; 1; GPO Dep. File Number 
DE86012602. 

As the price of fuel fabrication, shipment of both new and 
spent fuel, and fuel reprocessing continue to rise at a rapid rate, re- 
searchers look for alternate methods to keep reactor fuel costs 
within their limited funding. Extended fuel element lifetimes, with- 
out jeopardizing reactor safety, can reduce fuel costs by up to a 
factor of two. The Extended Life Aluminide (ELAF) program was 
started at the Idaho National Engineering Laboratory (INEL) as a 
joint project of the United States Department of Energy (DOE), 
the University of Missouri, and the Massachusetts Institute of Tech- 
nology research reactors. Fuel plates of Advanced Test Reactor 
(ATR) type construction were fabricated at Atomics International 
and irradiated in the ATR at the INEL. Four fuel matrix composi- 
tions were tested (i.e., 50 vol% UAI/sub x/ cores for reference, and 
40, 45 and 50 vol% UAk cores). The 50 vol% UAk cores con- 
tained up to 3 grams U-235 per cm of core. Three plates of each 
composition were irradiated to peak burnup levels of 3 x 10” fis- 
sion/cm® of core. The only observed damage was due to external 
corrosion at similar rates experienced by UAI/sub x/ fuel elements 
in test reactors. 


50679 (HEDL-SA—3468) FFIF driver fuel experience. 
Washburn, D.F.; Weber, J.W. (Hanford Engineering Devel- 
opment Lab., Richland, WA (USA)). Jun 1986. Dinesract 
AC06-76FF02170. 12p. (CONF-860931—2). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86014758. 

From International conference on reliable fuels for- liquid 
metal reactors; Tucson, AZ, USA (7 Sep 1986). 

The Fast Flux Test Facility is a 400 MWt, sodium-cooled, 
loop-type reactor located in Richland, Washington. by the end of 
Cycle 3, after 336 equivalent full power days the driver fuel 
achieved the initial design burnup of 80 MWd/kg with flawless per- 
formance. Because of the excellent performance of the driver fuel 
assemblies up to their design lifetime is was decided to extend the 
irradiation of several assemblies to establish the actual lifetime limit. 
As a result of the continuing irradiation it was confirmed that the 
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lifetime of the driver fuel assemblies could be extended to a peak 
duct fluence of about 17.5 x 1072 n/cm? (E > 0.1 MeV). The dem- 
onstration that the lifetime of the driver fuel assembly was duct 
fluence limited rather than fuel pin burnup limited has been further 
confirmed by the fact that over a third of the assemblies irradiated 
in FFTF since the initial power demonstration have exceeded 80 
MWd/kgM. As a result of its high reliability the driver fuel system 
lifetime is now about 100 MWd/kgM in the inner enrichment zone 
corresponding to the fast fluence limit for the duct of 17.5 x 107? n/ 
cm? 


50680 (INIS-BR—492, pp 498-507) Analysis of the TEA- 
R1 reactor transients. Garone, J.G.M.; Knob, P.J. (Instituto 
de Pesquisas Energeticas e Nucleares, Sao Paulo, Brazil. 
Centro de Fisica Nuclear). 1985. (In Portuguese). NTIS (US 
Sales Only), PC A99/MF AOl1. File Number DE86703268. 
(CONF-8504255—). 
From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, — (10 ae} 1985). 
A theoretical study of the transients due to reactivity inser- 
tion that might occur in the IEA-R1 reactor was performed. For 
this purpose it was developed the PARET code which predicts the 
course of non-destructive accidents in small cores. The reactor core 
was divided in two regions each one having different power gen- 
eration, coolant flow and hydraulic parameters and represented by 
a plain slab with its respective refrigeration channel. The transients 
analysed were due to a fast reactivity insertion in the critical reac- 
tor operating at 100 W and 2 MW and taking into account both the 
activation of the Scram system and its failure. 


50681 SS, pp 254-264) Estimative of reac- 
tivity losses in the IPR-R1 reactor operation. Stasiulevicius, 
R. (NUCLEBRAS, Belo Horizonte, Brazil). 1985. (In Por- 
tuguese). NTIS (US Sales Only), PC A99/MF AO1. File 
Number DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 = 1985). 

It is evaluated the temperature effect on the reactivity of 
core to several powers of operation of the IPR-R1 reactor. It is ef- 
fetuated measurements of reactivity losses with power level in quasi 
equilibrium conditions, until the nominal power of 100 KW. To am- 
plyfy the nominal power of the IPR-R1 reactor from 100 to 250 
KW, it was evaluated the effect of others factors about reactivity of 
core, such as fission product poisoning, fuel burnup and irradiation 
of samples. 


50682 (INIS-BR—492, pp 391-407) Calculations of reac- 
fl different 


tivity and thermal neutron flux for 
enrichment and U.235 mas mass in IEA-R1 reactor. Frajndlich, 
R.; Sousa, J.A. de. 1985. (In Portuguese). NTIS (US Sales 
Only), PC A99/MF AOl. File Number DE86703268. 
(CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

lysed is the influence of neutronic parameters for differ- 

ent configurations of the core of IEA-R1 research reactor, consid- 
ering enrichment and mass of U-235. The HAMMER and CITA- 
TION codes were utilized. A prevision of necessary mass of U-235 
per fuel element with slight enrichment in order to present a com- 
parative performance with the highly enriched core is done. 


50683 (INIS-GB—17) Imperial College Reactor Centre 
annual report. 1983. (Imperial Coll. Reactor Centre, Sil- 
wood Park, Ascot (UK)). 1984. 49p. NTIS (US Sales Only), 
PC A03/MF AO01. File Number DE86703406. 

It is reported that the reactor operated reliably during the 
year with less than half a day of operating time lost by faults or 
failures. Brief accounts of the 34 research projects at the Centre are 
given, and a list of teaching experiments or visits is included. These 
include undergraduate and post-graduate teaching. Commercial re- 
quests for irradiations and neutron activation analysis are reported 
as increasing. 


50684 (INIS-GB—18) Imperial 
annual report. 1984. (Im 


College Reactor Centre 
Coll. Reactor Centre, Sil- 


wood Park, Ascot.(UK)). 1985. 53p. NTIS (Us Sales Only), 


PC A04/MF AO1. File Number DE867 
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The following new equipment is noted; for atomic absorp- 
tion spectrometry to supplement the neutron activation analysis, 
and an additional nuclear data analysis system to improve the qual- 
ity and speed of the service to users of the Centre's facilities. Users 
include undergraduates from the University of London, outside 
bodies such as the British Musueum, as well as departments of Col- 
leges of the University of London. The reactor lost only three days 
through failures or faults. Two replacement fuel elements were put 
into the reactor during the year. The report contains brief accounts 
of 34 research programmes at the Centre. (U.K.). 


50685 (INR—1926/9/R/B) Approach to the temperature 
—— of the thermostatic reactor rig KAMA-2, Zysz- 

kowski, W. (Institute of Nuclear Research, Warsaw 
(Poland)). 1982. 26p. (In Polish). Energetics and Atomic 
Energy Information Centre, Palace of Culture and Science, 
P 901 Warsaw, Poland. 

Results of the temperature measurements in the thermostatic 
reactor rig KAMA-2 on a thermal loop out of reactor are presented 
and analysed. The superposition method is used and some conclu- 
sions are drawn concerning the possibility of adjustment and regu- 
lation of the temperature field in the rig in the reactor MARIA. 
The proposed programme of the rig investigation in the reactor is 
also given. 


50686 (INR—1933/9/R/B) Calculations of the thermal 
barrier in the thermostatic reactor rigs. Bykowski, W.; Mi- 
chalski, Z.; Piastka, J. (Institute of Nuclear Research, 
Warsaw (Poland)). 1982. 14p. (In Polish). Energetics and 
Atomic Energy Information Centre, Palace of Culture and 
Science, PL-00-901 Warsaw, Poland. 

In the paper a method of the thermal barrier calculation in 
the thermostatic reactor rigs is described. The method allows to de- 
termine the thickness of the gas gap in the rigs which protects the 
samples during irradiations against an overrun of the given limit. 


50687 (JAERI-M—85-050) Shielding analyses for design 
of the upgraded JRR-3 research reactor, 1. Shielding of reac- 
tor. Ise, Takeharu; Maruo, Takeshi; Miyasaka, Yasuhiko; Is- 
shiki, Masahiko; Tani, Masanori; Kokusen, Shigeru; Miya- 
moto, Keiji; Narita, Hideo. (Japan Atomic Energy Research 
Inst., Tokyo; Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Apr 1985. 121p. (in 
Japanese). NTIS (US Sales Only), PC A06/MF AOl1. File 
Number DE86703408. 

Shielding analyses for design of the upgraded JRR-3 re- 
search reactor have been performed. In the report the design prin- 
ciples and the overall analytical procedures are described. In addi- 
tion, the results are described of shielding analyses of reactor, canal, 
spent fuel storage pond and so on. 


50688 (JAERI-M—85-105) Shielding analyses for design 
of the upgraded JRR-3 research reactor, 2. of neu- 
tron beam holes. Ise, Takeharu; Maruo, Takeshi; Miyasaka, 
Yasuhiko; Isshiki, Masahiko; Kumai, Toshio; Narita, Hideo. 
(Japan Atomic Energy Research Inst., Tokyo; J 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
search Establishment). Jul 1985. 117p. (in ee = 
(US Sales Only), PC A06/MF AOl ile 
DE86703409. 

Shielding analyses of neutron beam holes have been present- 
ed for the shield design of the upgraded JRR-3 research reactor. 
Description is given about the calculational procedures and results 
for the standard beam hole, the beam hole for neutron radiography 
and the guide tunnels. The streaming analyses are made by using 
the MORSE-CG and DOT 3.5 codes. 


50689 (JAERI-M—85-133) Dismantling of the Liquid 
Helium Temperature Loop (LHTL). Takamura, Saburo; 
Maeta, Hiroshi; Watanabe, Mitsuo; Kato, Teruo; Kawakami, 
Hiroki; Mori, Shigeru. (Japan Atomic Energy Research 
Inst., Tokyo; Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Sep 1985. 143p. (in 
Japanese). NTIS (US Sales Only), PC A07/MF AOI. File 
Number DE86703410. © 
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The Liquid Helium Temperature Loop (LHTL) was disman- 
tled in March, 1984. Construction of the LHTL was completed in 
February of 1967, which was installed in a horizontal experimental 
hole of JRR-3. The loop was used until the last operation in March, 
1983 as an in pile irradiation apparatus for the study of fundamental 
aspects of radiation damage in materials and radiation effects of ma- 
terials for superconducting magnets. This report describes the plan- 
ning, safety and practice of the dismantling of LHTL, in addition 
to the list of works obtained using the loop. 


50690 (JAERI-M—85-140) Annual report on operation, 
utilization and technical development of research reactors and 
hot laboratory, from April 1, 1984 to March 31, 1985. (Ja 
— Energy Research Inst., Tokyo). Sep 1985. 259p. (In 

panese). NTIS (US Sales Only), PC A12/MF AOl1. File 
Number DE86703411. 

Activities of the Department of Research Reactor Operation 
in fiscal year 1983 are described. The department is responsible for 
operation and maintenance of JRR-2, JRR-4, Research Reactor De- 
velopment Division which performed upgraded JRR-3 and other R 
and D, and Hot Laboratory. In the above connection, various other 
work has also been performed, such as technical management of 
fuel and coolant, radiation control, irradiation technique, etc. In 
Hot Laboratory, we have performed post-irradiation examinations 
of fuels and materials, and also development of examination proce- 
dures. 


50691 (JAERI-M—85-149) Upgraded JRR-3 and future 
scope of its utilization. Miyasaka, Yasuhiko; Umei, Hiroshi; 
Takahashi, Hidetake; Sakamoto, Masanobu (eds.). (Japan 
Atomic Energy Research Inst., 2... Soe Ja Atomic 
ee Inst., Tokai, Ibaraki. Tokai Research Es- 
ent). Oct 1985. 376p. (In Japanese). NTIS (US Sales 

Only), PC A17/MF AO1. File Number DE86703412. 

At the time of start to construct the upgraded JRR-3, the 
present report describes general features on the upgraded JRR-3 
and future scope of its utilization on the purpose of the mutual un- 

ing with researchers who use the reactor and the utilization 
facilities. The materials edited in the report have been written by 28 
reactor engineers and scientists in JAERI, and 35 scientists in uni- 
versities. According to the reviewed subjects as shown below, it 
was confirmed that the upgraded JRR-3 would be extensively ex- 
pected by more fields. (1) Reactor and utilization facilities. 1. Plan 
and main features of the upgraded JRR-3, Reactor building 2. Irra- 
diation facilities: Hydraulic rabbits, Pneumatic tubes, Rig Hot Cell, 
etc. 3. Neutron beam facilities: Horizontal tubes, Cold neutron 
source and Neutron guide tubes (2) Neutron beam experimental fa- 
cilities. 1. Neutron diffractometer, neutron spectrometer, Small- 
angle neutron scattering, Neutron radiography, etc. (3) Recent 
trends. 1. Irradiation research of fuels and materials in research re- 
actor 2. Activation analysis, Radioisotope, Neutron transmutation 
doping, etc. 3. Neutron scattering research. 


50692 (JINR—13-85-234) Utilization of the digital de- 
modulation method in the parameters of mutual vari- 
ations in the IBR-2 reactor reactivity modulator vibrations 
and power oscillations. Pepelyshev, Yu.N.; Khan Pkhun Gi. 
Goint Ir Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Neutron Physics). 1985. 12p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO01. File Number DE86703062. 
Utilization of the digital program demodulation in the exper- 
imental study of correlation between the IBR-2 reactor reactivity 
modulator and power oscillations is reported. It is shown that by 
means of dimodulation various statical and dynamical characteris- 
tics of correlated nonstationary oscillation processes necessary for 
the study and optimization of the reactor operation modes could be 
obtained. It is noted that using the demodulation method one can 
observe the “hidden” en ee 
and estimate the transfer characteristics of the reactor. 5 refs.; 


control of the abbi, 
Bormann, H.J. aides Te Juelich G.m.b. H 
(Germany, F.R.). Zen jun: Cro 
Jan 1986. '142p. NTIS ag Sales Only), PC A07/MF AOl. 
File Number DE8675268 


22 NUCLEAR REACTOR TECHNOLOGY 
2207 Plutonium And isotope Production Reactors 


Four small computer codes developed by ZFR are present- 
ed, which have been used for several years during operation of the 
research reactors FRJ-1, FRJ-2, AVR (all in Juelich) and DR-2 
(Riso, Denmark). Because of interest coming from the other reactor 
stations the codes are documented within the frame work of the 
IAEA Research Contract No. 3634/FG. The zero-dimensional 
burnup program CREMAT is used for reactor cores in which flux 
measurements at each individual fuel element are carried out during 
operation. The program yields burnup data for each fuel element 
and for the whole core. On the basis of these data, fuel reloading is 
prepared for the next operational period under consideration of the 
permitted minimum shut down reactivity of the system. The pro- 
gram BURNY calculates burnup for fuel elements inaccessible for 
flux measurements, but for which ‘position weighting factors’ have 
been measured/calculated during zero power operation of the core, 
and which are assumed to be constant in all operational situations. 
The code CURIAX calculates post-irradiation data for discharged 
fuel elements needed in their manipulation and transport. These 
three programs have been written for highly enriched fuel and take 
into account U-235 only. The modification of CREMAT for LEU 
Cores and its combiantion with ORIGEN is in preparation. KINIK 
is an inverse kinetic code and widely used for absorber rod calibra- 
tion at the abovementioned research reactors. It includes a special 
polynomial subroutine which can easily be used in other codes. 


50694 

under visiting program. 
Univ., Kumatori, Osaka (Ja 
1984. 74p. (In Japanese). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE86703442. 

The Research Reactor Institute, Kyoto University, publishes 
any time the necessary data at the time of research and experiment, 
the conspicuous results obtained during research, new methods, the 
discussion on other papers and reports and so on as prompt reports, 
for example, the results of the functional test of various experimen- 
tal facilities, the results of the test on things made for trial, radiation 
control, the state of waste treatment and the reports of study meet- 
ings. This is the summary report of the research carried out in the 
second half of 1983 by the common utilization of the facilities in 
the KURRI. The title, reporters and summary of 64 researches are 
reported. (Kako, I.). 


50695 (SAND—86-0956C) Use of the foil activation 
— with arbitrary trial functions to determine neutron 

ergy spectra. Kelly, J.G.; Vehar, DW. (Sandia National 
Labiee Albuquerque, NM ‘(USA)). 1986. Contract AC04- 
76DP00789. 23p. (CONF-8604 NTIS, PC A02/MF 
AO0l; 1; GPO on File Number DE86015405. 

From Fast burst reactor workshop; Albuquerque, NM, USA 
(8 Apr 1986). 

Neutron Spectra have been measured by the foil activation 
method in thirteen different environments in and around the Sandia 
Pulsed Reactor (SPR III), the White Sands Missile Range FBR, 
and the Annular Core Research Reactor (ACRR). The unfolded 
spectra were obtained by using the SANDII code in a manner 
which was not dependent on the initial trial. This altered technique 
is, therefore, better suited for the determination of spectra in envi- 
ronments that are difficult to predict by calculation, and it tends to 
reveal features that may be biased out by the use of standard trail 
functions. 


2207 Plutonium And Isotope Production Reactors 


50696 (DPST—85-1-8) Savannah River Laboratory 
monthly August 1985, (Savannah River Lab., Aiken, 
SC (USA) Aug 1985. Contract AC09-76SR00001. 16. 

PC A02/MF A0l; GPO Dep. File Number 
DESE008911. 


This report presents information concerning: nuclear reac- 


... tors and scientific computations; chemical processes and environ- 


mental technology; and defense waste and laboratory operations for 
the Savannah River Laboratory. (JDB) 
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50697 (DPST—85-1-10) Savannah River Laboratory 
monthly report. (Savannah River Lab., Aiken, SC (USA)). 
Oct 1985. Contract AC09-76SR00001. 18p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86008912. 

Information is presented concerning the L-lake thermal mon- 
itoring system, nuclear criticality safety evaluation of the naval fuel 
material facility, probabilistic risk assessment of SRP reactor oper- 
ation, Fuel Production Facility PSAR, dielectric properties of plu- 
tonium compounds, corrosion tests of materials for FB-line waste 
transfer piping, systems analysis of FB-line operations, FPF nuclear 
material accountability plan, laboratory facilities and analytical 
methods for the Defense Waste Processing Facility, fish stocking in 
L-lake, new radiation standards, DWPF liquid sampling system, 
demonstration of high level cells, contaminant release from the salt- 
stone landfill, and temperature control for the laser iodine detector. 


50698 (PPA-SS—3, pp 149-162) Triga reactor as an ex- 

ital tool. Rashid, N.K.B.A.M. (PUSPATI, Bangi, 
Malaysia). 1981. NTIS (US Sales Only), PC Al0/MF AOI. 
File Number DE85900901. (CONF-8111224—). 

From Seminar on application of nuclear techniques in indus- 
try; Kuala Lumpur, Malaysia (16 Nov 1981). 

This paper describes the general features of the PUSPATI 
TRIGA MARK II reactor and its experimental facilities with em- 
phasis on its capabilities as a research tool. Discussed are cooling 
and moderation, core arrangement, fuel elements, control rods, op- 
eration and capabilities, experimental facilities, central thimble, 
pneumatic transfer system, rotary specimen rack, beam ports, ther- 
mal column, utilization, and arrangements for the use of the reac- 
tor. 


2209 Reactor Safety 


REFER ALSO TO CITATION(S) 50047, 50050, 50598, 50624, 50625, 51809, 
51828, 52238, 53141, 53142 


50699 (AECL—8561) Intelligent Safety System: could it 
introduce complex computing into CANDU shutdown sys- 
tems. Hall, J.A.; Hinds, H.W.; Pensom, C.F.; Barker, C.J.; 
Jobse, A.H. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario. Chalk River Nuclear Labs.). Jul 1984. 10p. 
(CONF-8405389—2). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86703054. 

From Canadian conference on industrial computers; Ottawa, 
tS aa ne ay Bag 

ety System is a computerized shutdown 

system soe aeons at the Chalk River Nuclear Laboratories 
(CRNL) for future CANDU nuclear reactors. It differs from cur- 
rent CANDU shutdown systems in both the algorithm used and the 
size and complexity of computers required to implement the con- 
cept. This paper provides an overview of the project, with empha- 
sis on the computing aspects. Early in the project several needs 
leading to an introduction of computing complexity were identified, 
and a computing system that met these needs was conceived. The 
current work at CRNL centers on building a laboratory demonstra- 
tion of the Intelligent Safety System, and evaluating the reliability 
and testability of the concept. Some fundamental problems must 
still be addressed for the Intelligent Safety System to be acceptable 
to a CANDU owner and to the regulatory authorities. These are 
also discussed along with a description of how the Intelligent 
Safety System might solve these problems. 


(CONF-850314—Vol.3, pp 393-408) Shippingport 
Atomic Power Station decommissioning program and — 
technology. Crimi, F.P. (General Electric Co., San Jose, 
CA). 1985. Arizona Board of Regents, Arizona Univ., Col- 
lege of Engineering, Tucson, AZ. File Number T186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

The Shippingport Station Decommissioning Project (SSDP) 
will be the first decommissioning project of a large-scale, commer- 
cial nuclear power plant. The Shippingport Station, which is 
owned by the US Department of Energy, is also the first nuclear 
power plant to be decommissioned which has had a long period of 
power operation, having operated and produced electricity for 25 
years. This paper describes the current status of the preparations 
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being made by the General Electric Company, its integrates sub- 
contractor, Morrison-Knudsen, and the US Department of Energy 
for starting the decommissioning phase of the project. One of the 
significant technical features of the project will be the one-piece re- 
moval of the irradiated reactor pressure vessel and neutron shield 
tank (RPV/NST). It is estimated that this approach will save about 
$7 million, reduce personnel radiation exposure by more than 100 
man-rem, and reduce the total decommissioning schedule by about 
one year compared to segmentation of the irradiated vessel and in- 
ternals. A favorable size comparison of the Shippingport RPV/ 
NST to 1100 MWe PWR pressure vessel is also shown. An over- 
view of the technology which will be used during the Shippingport 
Station Decommissioning Project is presented. Currently applied 
decommissioning technology discussed in this paper include remote 
metal cutting, decontamination, concrete removal, liquid and solid 
waste volume reduction, and robotics. As the first commercial nu- 
clear power plant to be decommissioned, the Shippingport Project 
is expected to set the standard for safe, cost-effective reactor de- 
commissioning technology. By confirming techniques for removing, 
handling, and transporting radioactive components and materials, 
the technology and work procedures employed at Shippingport 
will provide guidelines to the nuclear industry for the future de- 
commissioning of other nuclear plants. 


50701 (CONF-850314—Vol.3, pp 409-412) Decontami- 
nation and recycling of reactor components. Laser, M. (Kern- 
a Juelich GmbH, West Germany). 1985. Ar- 
izona Board of Regents, Arizona Univ., College of Engi- 
neering, Tucson, AZ. File Number T186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

During the last 10 years about 5000 Mg of contaminated re- 
actor components have been exchanged in the course of backfitting 
and repair work in the Federal Republic of Germany. The contami- 
nation is in the range between about 0.01 and 100 Sv/h. Further- 
more three power reactor stations and one nuclear ship have been 
shut down. During the dismantling again several thousand Mg of 
contaminated metallic components will be removed. Most of this 
material can be decontaminated and recycled by melting in a found- 
ry. In the Federal Republic the limits for unrestricted release are 
surface contamination below 0.37 Bq/cm? and a specific activity of 
3.7 Bq/g, assuming Co-60 and Cs-137 are the main contaminants. 
Legal problems arise because material with a specific activity up to 
74 Bq/g can be handled without special license; however; the maxi- 
mum specific activity for consumer goods is 0.37 Bq/g. In the de- 
contamination shop of Kernforschungsanlage Juelich about 260 Mg 
of contaminated reactor components, have been decontaminated 
below the limits for unrestricted release in 1983 and 1984. 


50702 (CONF-850314—Vol.3, pp 469-472) Removal, 


transportation and disposal of the 2 neutron ther- 
mal shield. Snedeker, D.F.; Thomas, L.S.; Schmoker, D.S.; 
Cade, M.S. (Pacific Nuclear Systems, Inc., Federal Way, 
WA). 1985. Arizona Board of Regents, Arizona Univ., Col- 
lege of Engineering, Tucson, AZ. File Number T186006918. 

From Waste management '85; Tucson, AZ, USA (24 Mar 
1985). 

Some PWR reactors equipped with neutron thermal shields 
(NTS) have experienced severe neutron shield degradation to the 
extent that removal and disposal of these shields has become neces- 
sary. Due to the relative size and activation levels of the thermal 
shield, disposal techniques, remote material handling and transpor- 
tation equipment must be carefully evaluated to minimize plant 
down time and maintain disposal costs at a minimum. This paper 
describes the techniques, equipment and methodology employed in 
the removal, transportation and disposal of the NTS at the Mill- 
stone 2 Nuclear Generating Station, a PWR facility owned and op- 
erated by Northeast Utilities of Hartford, CT. Specific areas ad- 
dressed include: (1) remote underwater equipment and tooling for 
use in segmenting and loading the thermal shield in a disposal liner; 
(2) adaptation of the General Electric IF-300 Irradiated Fuel Cask 
for transportation of the NTS for disposal; (3) equipment and tech- 
niques used for cask handling and liner burial at the Low Level Ra- 
dioactive Waste (LLRW) disposal facility. 
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50703 (CONF-860501—1-Rev.) Retrospective view of fast 
reactor safety: EBR-I to the present. Revison. Hummel, H.H. 
(Argonne National Lab., IL (USA)). May 1986. Contract 
W-31-109-ENG-38. 7p. NTIS, PC AA02/MF A0O1; 1; GPO 
Dep. File Number DE86014497. 

From Conference on the science and technology of fast re- 
actor safety; Channel Islands, UK (12 May 1986). 

In the thirty-odd years that core-disruptive accidents have 
been analyzed, great advances have been made both in understand- 
ing the physical phenomena involved and in development of com- 
putational techniques to deal with them. More realistic modeling 
has tended to reduce predicted accident consequences. Some safety 
issues have been satisfactorily resolved, but some new ones have 
arisen. The unprotected loss-of-flow accident continues to be a 
source of potentially significant energetics should core disruption 
occur. 27 refs. 


50704 (CONF-860911—12) Chemistry of fission product 
iodine under nuclear reactor accident conditions. Malinaus- 
kas, A.P.; Bell, J.T. (Oak Ridge National Lab., TN (USA)). 
1986. Contract AC05-840OR21400. 15p. NTIS, PC A02/MF 
AO1 - GPO. File Number T186015646. 

From 192. American Chemical Society national meeting; 
Anaheim, CA, USA (7 Sep 1986). 

The radioisotopes of iodine are generally acknowledged to 
be the species whose release into the biosphere as a result of a nu- 
clear reactor accident is of the greatest concern. In the course of its 
release, the fission product is subjected to differing chemical envi- 
ronments; these can alter the physicochemical form of the fission 
product and thus modify the manner and extent to which release 
occurs. Both the chemical environments which are characteristic of 
reactor accidents and their effect in determining physical and chem- 
ical form of fission product iodine have been studied extensively, 
and are reviewed in this report. 76 refs. 


50705 (CONF-8510166—, pp 7-18) Core condition and 
accident scenario. Broughton, J.M. (Idaho National Engi- 
neering Laboratory, Idaho Falls). 1985. NTIS, PC A10/MF 
AO1. File Number DE86010354. 
From 1. international information 

cident; neem, DC, USA (21 Oct 1985). 

This paper discusses the following topics as they relate to 
the Three Mile Island Unit 2 reactor accident: methods by which 
an understanding of the accident is being sought, damage state 
within the reactor pressure vessel, fission product distribution, acci- 
dent scenario for the initial 4 hours of the accident, temperature es- 
timates in both the core debris and structural material in the upper 
plenum, and insights from the accident. 


on the TMI-2 ac- 


50706 (CONF-8510166—, p — TMI-2 accident 
evaluation program overview. To L. (idaho National 

a - Lab., Idaho Falls). 1985. NTIS. PC Al0/MF 
AOl1. File ber DE86010354. 

From 1. international information meeting on the TMI-2 ac- 
cident; Washi DC, USA (21 Oct 1985). 

The /E-supported Three Mile Island-2 (TMI-2) reactor 
accident recovery program consists of two major efforts: 1) provide 
support in defueling the TMI-2 reactor vessel and final disposition 
of the core materials; and 2) perform accident evaluation work to 
complete our understanding of the accident progression. This paper 
presents an overview of the work necessary to complete under- 
standing of the TMI-2 accident, and utilize this understanding to 
address technical issues related to severe accidents. Following a dis- 
cussion of the program objectives and work necessary to achieve 
them, a brief description of the program structure and a tentative 
schedule for completing the work is given. 


50707 (CONF-8510166—, 27-42) TMI-2 Accident 


Evaluation Program Sample and examination 
plan. McCardell, R.K.; Russell, M.L.; Peters, M.D. (Idaho 
National Lab., Idaho Falls). 1985. NTIS, PC 
A10/MF AO1. File ‘umber DE86010354. 
From 1. international information 
cident; a DC, USA Q Oct 1985). 
The purpose of the Sample Acquisition and examination (SA 
& E) Plan of the TMI-2 Accident Evaluation Program is to devel- 


on the TMI-2 ac- 
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op and implement a test and inspection plan that completes the 
characterization of the (a) TMI-2 equipment that may have been 
damaged during the accident, and (b) TMI-2 core fission-product 
inventory. The characterization program includes both sample ac- 
quisition/examination and in-situ measurements. Fission-product 
characterization involves locating fission products, as well as deter- 
mining their chemical form and material association. The SA & E 
Plan is responsible for collecting samples from the TMI-2 plant, ex- 
amining those samples (to provide data specified by the Examina- 
tion Requirements and Systems Evaluation element), interpreting 
and reporting examination results, and examination ac- 
tivities at other laboratories. The SA & E Plan also provides engi- 
neering support for obtaining and transporting samples. 


50708 (CONF-8510166—, 47-64) TMI-2 pressurizer- 
level response. Anderson, J.L. (Idaho National Engineering 
Lab., Idaho Falls). 1985. NTIS, PC Al0/MF AOl1. File 
Number DE86010354. 
From 1. international information 

cident; Washington, DC, USA (21 Oct 1985). 

Results of a study to evaluate and understand the pressuriz- 
er-level response to the reactor system thermal-hydraulic conditions 
during the first 1000 min of the TMI-2 accident are presented in 
this paper. An evaluation of the measurement system with regards 
to postulated problems pressurizer-level response. It has been deter- 
mined that the observed level changes can be explained in terms of 
response to the thermal-hydraulic conditions in the reactor coolant 
system. A comparison of the TMI-2 pressurizer-level response and 
the level response observed during integral system experiments is 
made. In those experiments where a TMI accident scenario was 
simulated, the pressurizer level responded in a manner very similar 
to the measured TMI response. 


on the TMI-2 ac- 


50709 (CONF-8510166—, pp 65-74) TMI SPND inter- 
pretation. Taylor, D.J.N. (idaho National Engineering Lab., 
Idaho Falls). 1985. NTIS, PC Al0/MF A0O1. File Number 
DE86010354. 

From 1. international information meeting on the TMI-2 ac- 
cident; Washington, DC, USA ao Oct 1985). 

This paper interprets the SPND signals generated during the 
Tish 2 sseadeen, Pad Eacapneanes 1d eae eee on ae. 
ratory and LOFT testing of the SPNDs. The test results are also 
reported. 


50710 (CONF-8510166—, PP 77-95) TMI-2 core debris 


analysis. Cook, B.A.; Carlson, E.R. (Idaho National Engi- 
neering Lab., Idaho Falls). 1985. NTIS, PC A10/MF AOl1. 
File Number DE86010354. 

From 1. international information meeting on the TMI-2 ac- 
cident; Washi DC, USA (21 Oct 1985). 

One of the ongoing examination tasks for the damaged TMI- 
2 reactor is analysis of samples of debris obtained from the debris 
bed presently at the top of the core. This summarizes the re- 
sults reported in the TMI-2 Core Debris Grab Sample Examination 
and Analysis Report, which will be available early in 1986. The 
sampling and analysis procedures are presented, and information is 
provided on the key results as they relate to the present core condi- 
tion, peak temperatures during the transient, temperature history, 
chemical interactions, and core relocation. The results are then 
summarized. 


50711 (CONF-8510166—, 97-122) Fission product 
transport at Three Mile Owen, D.E.; Cox, T.E.; 
Broughton, J.M. 1985. NTIS, PC A10/MF AOl. File 
Number DE86010354. 

From 1. international information meeting on the TMI-2 ac- 
ciden a oS 21 Oct 198 

’ Roniiarain tinier toe entibitias Weed eetimapined 
he cats nutans eeenanaeeaiee ana eadhtiin tenet te tetbocn 
parts of the reactor system at the time of the accident. In spite of 
high fuel temperatures and major core damage, the core retained a 
very large fraction of most radionuclides. Reactor coolant, either 
remaining in the primary system or released to various sumps and 
tanks, retained significant quantities of cesium and iodine. Noble 


_ gases were effectively retained within the Reactor Building, with 


the exception of small releases to the environment. Long-term dep- 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


osition and retention on vessel, piping, and building surfaces were 
insignificant for all isotopes examined. The measured partitioning of 
radionuclides within those systems is tabulated, and recommenda- 
tions for additional analyses are presented. 


50712 (CONF-8510166—, pp 123-140) Fission product 
and core material behavior. Langer, S.; Russell, M.L.; Akers, 
D.W. (Idaho National ineering Lab., Idaho Falls). 1985. 
NTIS, PC A10/MF A01. File Number DE86010354. 

From 1. international information meeting on the TMI-2 ac- 
cident; Washington, DC, USA (21 Oct 1985). 

Knowledge of the location and inventory of fission products 
are essential to plant cleanup and are measurable quantities. This 
paper continues the discussion of fission products and emphasizes 
the mechanisms of fission-product transport and the pathways 
through which the fission products were moved from their initial 
locations in the core to their final locations in the plant systems. 
Detailed results of the fission-product inventory analyses are also 
discussed to demonstrate how data from the damaged core can be 
used to enhance the authors knowledge of the accident phenome- 
nology and aid in resolution of SFD accident source-term issues. 
Understanding of the transport mechanisms and behavior of the fis- 
sion products and other core materials in the TMI-2 plant systems 
can contribute to resolving technical issues that are of importance 
to source-term research. 


50713 (CONF-8510166—, pp 143-176) Core relocation 
phenomenology. Henry, R.E.; Fauske, H.K.; Epstein, M.; 
Hutcherson, M.N.; Kenton, M.A. (Fauske & Associates, 
Inc., Burr Ridge, IL). 1985. NTIS, PC A10/MF A01. File 
Number DE86010354. 

From 1. international information meeting on the TMI-2 ac- 
cident; Washington, DC, USA (21 Oct 1985). 

Analyses have been performed to determine the water inven- 
tory in the TMI-2 reactor core during the time interval between 
the B-loop pump start at 174 min and 227 min when core material 
possibly was transported into the reactor vessel lower plenum. 
These analyses are accompanied by estimates of the net steam gen- 
eration at specific times during this interval, as well as the thermal 
behavior within a badly damaged core that has progressed to a liq- 
uefied or molten central region. These analyses demonstrate that 
the core was covered with water at approximately 200 min into the 
accident and the net steam generation rate at best only approached 
the decay power. As a result, the average core temperature was in- 
creasing. This probably continued until the event at 227 min result- 
ed in core geometry changes and an ultimately coolable configura- 
tion. The evaluation of thermal propagation for a severely damaged 
core indicates that thermal attack alone does not appear to be suffi- 
cient to explain the progression of material into the lower plenum. 
However, considerations of chemical attack (eutectic formation) or 
significant primary system pressure changes could lead to a local 
failure of the core-support structure, as evidently occurred. 


50714 (CONF-8510166—, pp 177-190) Debris thermal 
interaction with lower plenum structures. Cronenberg, A.W.; 
Behling, S.R.; Domenico, W.F.; Broughton, J.M. (Engineer- 

Science and Analysis, Idaho Falls, ID). 1985. S, PC 
A10/MF A0O1. File Number DE86010354. 

From 1. international information meeting on the TMI-2 ac- 
cident; Washington, DC, USA (21 Oct 1985). 

The damaged core of the TMI-2 reactor contains a wealth of 
information that will aid in understanding severe accidents. That in- 
formation is being obtained by pursuing a research effort of core 
examination in concert with analysis aimed at understanding ob- 
served phenomena. This paper presents a preliminary analysis of 
the potential damage state of the lower plenum resulting from ther- 
mal interaction between hot core debris and lower head structures. 
Analysis indicates that the instrument penetration nozzles in TMI-2 
could have experienced melting at localized hot-spot regions, with 
attendant debris drainage and plugging of the instrument guide 
tubes. Only minor thermal attack on the vessel liner is predicted. 


(CONF-8510166—, pp 191-205) Chemical interac- 
tion between core and structural macerials. Carlson, E.R.; 
Cook, B.A. (Idaho National Engineering Lab., Idaho Falls). 

~ 1985. NTIS, PC A10/MF AO1. File Number DE86010354. 


From 1. international information meeting on the TMI-2 ac- 
cident; Washington, DC, USA (21 Oct 1985). 

Recent camera inspection of the TMI-2 lower plenum has 
shown a significant (~20 metric ton) amount of debris present. In 
order for material to reach the lower plenum, it must either flow as 
a liquid or fall as a solid through the lower core-support structure. 
This observation raises the possibility that significant interaction 
(thermal and/or chemical) may have occurred between upper core 
materials and lower core investigate the possible chemical interac- 
tions between core materials control material, UO2, zircaloy, In- 
conel) and the lower core-support structures. This analysis will be 
used in conjunction with thermal integrity of the internal structure 
and the primary system pressure boundary. 


50716 (CONF-8609126—1) Effects of lateral separation 
of oxidic and metallic core debris on the BWR MK I contain- 
ment drywell floor. Hyman, C.R.; Weber, C.F.; Hodge, S.A. 
(Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840OR21400. 13p. NTIS, PC A02/MF AOl. File 
Number T186014646. 


From Specialist meeting on core debris/concrete interac- 
tions; Palo Alto, CA, USA (3 Sep 1986). 

In evaluating core debris/concrete interactions for a BWR 
MK I containment design, it is common practice to assume that at 
reactor vessel breach, the core debris is homogeneous and of low 
viscosity, so that it flows through the pedestal doorway and 
spreads in a radially uniform fashion throughout the drywell floor. 
In a recent study performed by the NRC-sponsored Severe Acci- 
dent Sequence Analysis (SASA) program at Oak Ridge National 
Laboratory, calculations indicate that at reactor vessel bottom head 
failure, the debris temperature is such that the debris metals (Zr, 
Fe, Ni, Cr) are completely molten while the oxides (UO. ZrOn, 
FeO) are completely frozen. Thus, the frozen oxides are expected 
to remain within the reactor pedestal while the molten metals radi- 
ally separate from the frozen oxides, flow through the reactor ped- 
estal doorway, and spread over the annular region of the drywell 
floor between the pedestal and the containment shell. This paper 
assesses the impact on calculated containment response and the pro- 
duction and release of fission product-laden aerosols for two differ- 
ent cases of debris distribution: uniform distribution and the lateral- 
ly separated case of 95% oxides-5% metals inside the pedestal and 
5% oxides-95% metals outside the pedestal. The computer codes 
used are CORCON-MOD2, MARCON 2.1B and VANESA. 


50717 (DOE/ER/75172—1, pp 56) Environmental quali- 
fication testing at the Ohio State University. Clark, A.P. 
(Ohio State Univ., Columbus). 1985. NTIS, PC A06/MF 
AOl. File Number DE85016928. (CONF-8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50718 (DOE/ER/75172—1, pp 58) Practical 
setting. K i 


applica- 
tions of PRA in a utility uhtenia, D.G. (Univ. of 
Cincinnati, OH). 1985. NTIS, PC A06/MF AO0Ol. File 
Number DE85016928. (CONF-8503 162—Absts.). 
From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50719 (DOE/ER/75172—1, 59) Safety analysis of 
MUTR (Maryland University TRIGA Reactor). Chung, D.T. 
(Univ. of Maryland, College Park). 1985. NTIS, A06/ 
a - File Number DE85016928. (CONF-8503162— 
ts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50720 (DOE/ER/75172—1, pp 63) Artificial intelligence 
techniques in diagnosis of power plants. Hashemi, S. 1985. 
NTIS, PC A06/MF AOI. File Number DE85016928. 
(CONF-8503162—Absts.). 
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From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50721 ps fel pp 65) Recent advances of 
sensitivity analysis in various nuclear engineering problems. 
Yim, M.S. (University of Cincinnati, OH). 1985. NTIS, PC 
A06/MF AOl. File Number DE85016928. (CONF- 
8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50722 (DOE/ER/75172—1, pp 71) Thermal and hydrau- 
lic analysis of fuel blockage in LMFBR including internal 
conduction and cross flow. Shaikh, M.S. 1985. NTIS, PC 
A06/MF AOl. File Number DE85016928. (CONF- 
8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50723 ee ae pp 78) Analysis of loss of 

= accident for MURR 20 MW power upgrade project. 

-L. (Univ. of Missouri, Columbia). 1985. NTIS, PC 

Wry Fi AOl. File Number DE85016928. (CONF- 
#503162_—Absts.). 

From 22. annual American Nuclear Society midwest student 

conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50724 (DOE/ER/75172—1, pp 95) ULTSAF: an inher- 
ently safer light water nuclear power plant design. Fondriest, 
J. (Ohio State Univ., Cobendonh, 1985. NTIS, PC A06/MF 
AOl. File Number DE85016928. (CONF- 8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50725 (DOE/ER/75172—1, pp 96) Inherently safer boil- 
ing water reactor. van Deusen, D.E. (Ohio State Univ., Co- 
lumbus). 1985. NTIS, PC A0Q6/MF AOl. File Number 
DE85016928. (CONF-8503 162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50726 (EGG-M—12185) Fission product transport at 
Three Mile Island. Owen, D.E.; Cox, T.E.; Broughton, J.M. 
(Owen (D.E.), Hummelstown, PA (USA); Bechtel National, 
Inc., Middletown, PA (USA); EG and G Idaho, Inc., Idaho 
Falls (USA)). 1985. Contract AC07-76ID01570. 36p. 
(CONF-850536—13). NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE86014916. 

From American Ceramic Society annual meeting; Cincinnati, 
OH, USA (5 pod 1985). 

Three Mile Island Unit 2 radionuclide analyses are reviewed 
and summarized in order to determine how fission products moved 
to various parts of the reactor system at the time of the accident. 
Despite high fuel temperatures and major core damage, the core re- 
tained a very large fraction of most radionuclides. Reactor coolant, 
either remaining in the primary system or released to various sumps 
and tanks, retained significant quantities of cesium and iodine. 
Noble gases were effectively retained within the containment build- 
ing with the exception of small releases to the environment. Long- 
term deposition and retention on vessel, piping, and bulding sur- 
faces were insignificant for all isotopes examined. The measured 
partitioning of radionuclides within these systems is tabulated and 
recommendations for additional analyses are presented. 


50727 (FRADOC—4-1) Part of rupture mechanics in 
safety analysis. Pellissier-Tanon, A. (Societe Franco-Ameri- 
caine de Constructions Atomiques (FRAMATOMEB), 92 - 
Courbevoie (France)). 1985. 10p. (In French). (CONF- 
8403237—1). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE86751284. 
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From SPEN meeting on PWR safety: research and develop- 
ment es Paris, France (7 Mar 1984). 
the aid of the example of the study of vessel failure, 
two ‘aun of analysis are presented, one probabilistic and the 
other deterministic. 


50728 (GEND—013-Vol.2) Development of a process 
flowsheet for the elution of radiocesium from the TMI-2 
makeup and purification demineralizers. Volume 2. Bond, 
W.D.; Knauer, J.B.; King, L.J. (Oak Ridge National Lab., 
TN (USA)). Sep 1986. Contract ACO07-76ID01570. 47p. 
NTIS, PC A03/MF AO1 - GPO. File Number T186015819. 

A process was developed for removing radiocesium from the 
two makeup and purification demineralizers at TMI-2 which had 
been highly contaminated as a result of the accident in 1979. Proc- 
ess conditions were established in hot-cell experiments using rela- 
tively small samples of the contaminated and degraded resins from 
the TMI-2 demineralizers. 


50729 (HEDL—7598) Release of fission products from 
irradiated SRP fuels at elevated temperature. Data report on 
the first stage of the SRP source term study. Woodley, R.E. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). Jun 1986. Contract AC09-76SR00001;A.C06- 
76FF02170. 105p. NTIS, PC A06/MF A01; GPO Dep. File 
Number DE86014755. 

For a sound evaluation of the consequences of a hypotheti- 
cal nuclear reactor accident, a knowledge of the extent of fission 
product release from the fuel at anticipated temperatures and at- 
mosphere conditions is required. Measurements of fission product 
release have been performed with a variety of nuclear fuels under 
various conditions of temperature and atmosphere. While the use of 
data obtained on fuels similar to the fuel of interest may provide a 
reasonable estimate of release fractions, precise information of this 
nature can only be obtained from measurements employing speci- 
mens of the actual fuels used in the nuclear reactor under consider- 
ation. The two fuels of interest in the present study are an alloy, a 
dispersion of UAL, in an aluminum matrix, and a cermet, a disper- 
sion of UsOs in an aluminum matrix. Both fuels are clad in alumi- 
num. 


50730 (HEDL-SA—3076-FP) Impact of decay heat on 
concrete water release/H2 production and its implications to 
LMR’s. Armstrong, G.R.; Yung, S.C.; Schenter, R.E. (Han- 
ford Engineerin —- Development Lab., Richland, WA 
(USA)). Mar 1986. Contract AC06-76FF02170. 7p. (CONF- 
860501—16). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86015607. 

From Conference on the science and technology of fast re- 
actor safety; Channel Islands, UK (12 May 1986). 

The purpose of this paper is to study the implications of 
more correctly treating the impact of decay heat on concrete. 
(JDB) 


50731 (HEDL-SA—3368-FP) Status of the LWR aerosol 
containment experiments (LACE) program. Bloom, G.R.; 
Dickinson, D.R.; Hilliard, R.K.; McCormack, J.D.; Muhles- 
tein, L.D.; Rahn, F.J. (Hanford Engineering Development 
Lab., Richland, WA (USA); Electric Power Research Inst., 
Palo Alto, CA (USA)). 1985. Contract AC06-76FF02170. 
17p. (CONF-8510173—63). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86015608. 

From 13. water reactor safety research information meeting; 
= USA (22 Oct 1985). 

CE program, sponsored by an international consorti- 
um, is investigating inherent aerosol behavior for three postulated 
high consequence accident sequences; the containment bypass or V- 
sequence, failure to isolate containment, and delayed containment 
failure. Six large-scale tests are described which focus on these ac- 
cident situations and which will be completed in the Containment 
Systems Test Facility at the Hanford Engineering Development 
Laboratory. The aerosol generation systems used to generate solu- 
ble and insoluble aerosols for the large-scale tests are described. 
The report then focuses on those tests which deal with the contain- 
ment bypass accident sequence. Test results are presented and dis-— 
cussed for three containment bypass scoping tests. 





and accident analysis for reactors 
Oak Ridge National Laboratory, Oak Ridge, 13-15 May 
1985. (International Atomic Energy Agency, Vienna (Aus- 

ia)). Dec 1985. 349p. (CONF-850570—). NTIS (US Sales 
y), PC A15/MF 01. File Number DE86703051. 

From IAEA specialists’ on gas cooled reactors; Oak 
Ridge, TN, _ 13 ys! 1985). 

The S eeting on Gas-Cooled Reactor Safety and 
Accident Analysis was convened by the International Atomic 
Energy Agency in Oak Ridge on the invitation of the Department 
of Energy in Washington, USA. The meeting was hosted by the 
Oak Ridge National Laboratory. The purpose of the meeting was 
to provide an opportunity to compare and discuss results of safety 
and accident analysis of gas-cooled reactors under development, 
construction or in operation, to review their lay-out, design, and 

performance, and to identify areas in which addi- 

research and development are needed. The meeting empha- 

the high safety margins of gas-cooled reactors and gave par- 

i attention to the inherent safety features of small reactor 

its. The meeting was subdivided into four technical sessions: 

and Related Experience with Operetiug Gas-Cooled Reac- 

tors (4 papers); Risk and Safety Analysis (11 papers); Accident 

Analysis (9 papers); Miscellaneous Related Topics (5 papers). A 
separate abstract was prepared for each of these papers. 


50733 (IAEA-TECDOC—358, pp ae Analysis and 
evaluation of recent operational experience from the Fort St. 
Vrain HTGR. Moses, D.L.; Lanning, W.D. (Oak Ridge Na- 
tional Lab., TN, USA; Nuclear Regulatory Commission, 
DC, USA. Office for Analysis and Evaluation 
of Operational Data). Dec 1985. NTIS (Us Sales Only), PC 
A15/MF A01. File Number DE86703051. (CONF-850570— 
). Contract AC05-840R21400. 
From IAEA specialists’ on gas cooled reactors; Oak 


Ridge, TN, USA (13 May 1985). 
She U. 8 Nas bear Rapeieto tory Commission's Office of Analy- 


sis and abeesiee of Operational Data has established an extensive 
program for screening, analyzing, and evaluating the operational 
experience data from all commercial nuclear power plants in the 
United States. This program is designed to provide feedback from 
field experience with actual operating events to the NRC's continu- 
ing efforts to assure the public's health and safety. Oak Ridge Na- 
tional Laboratory provides technical assistance to AEOD to evalu- 
ate the operating experience for Fort St. Vrain. Water ingress 
events continued to be a frequent problem caused most often by 
electrical/control system upsets. The most recent such event was in 
June 1983, when the circulator upset led to a moisture ingress large 
enough to cause icing of chillers in the helium purification train but 
apparently not large enough to be detected as a problem from 
available analytical monitors. As a result, the reactor was exposed 
to several hours of undiagnosed levels of “high” moisture, loss of 
purified helium flow to control rod mechanisms and finally a reac- 
tor scram in which 6 of 37 control rod pairs failed to insert auto- 
matically. Evidence has also been uncovered that high moisture has 
caused the transport of volatile chlorides throughout the reactor re- 
sulting in corrosion of stainless steel control rod cables and possibly 
hold down bolts used on a helium circulator closure. Moisture has 
also caused severe leaching of B,O; contaminant from the reserve 
shutdown materials, precluding the complete dumping of material 
during a surveillance test. 13 refs. 


50734 (IAEA-TECDOC—358, pp 61-70) Safety-related 
experiences with the AVR reactor. Krueger, K.J.; Ivens, 
G.P. (Arbeitsgemeinschaft Versuchs-Reaktor G.m.b.H., 
Duesseldorf, Germany, F.R.). Dec 1985. NTIS (US Sales 
Only), PC AI5/MF’ AOl. File Number DE86703051. 
(CONF-850570—). 
From IAEA specialists’ meeting on gas cooled reactors; Oak 
Ridge, TN, eG May 1985). 
The 1 power station of the AVR is in oper- 
ation since 1967. The operational results have clearly demonstrated 
a ey CONES. ie Sot cent hevacinen goatee 
tion properties for fission products which lead to a low activity in 
the coolant gas, on the primary circuit surfaces and the deposited 


graphite dust. As a result the activity release into the atmosphere is” 
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low. The calculated maximum dose in the surrounding of the plant 
is less that 1 mrem/year. In case of a loss of coolant accident the 
activity inventory of the coolant would flow into the containment 
but would not reach the environment. But even if the activity 
would be released the maxi.uum radiation dose in the environment 
would be negligible. 2 refs, 3 figs, 3 tabs. 


(IAEA-TECDOC—358, pp 73-84) ORNL analy- 
ses of AVR performance and safety. Cleveland, J.C. (Oak 
Ridge National Lab., TN, USA). Dec 1985. NTIS (US 
Sales Only), PC A15/MF A0O1. File Number DE86703051. 
(CONF-850570—). Contract AC05-840R21400. 

From IAEA specialists’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 1985). 

Because of the high interest in modular High Temperature 
Reactor performance and safety, a cooperative project has been es- 
tablished involving the Oak Ridge National Laboratory (ORNL), 
Arbeitsgemeinschaft Versuchs Reaktor GmbH (AVR), and Kern- 
forschungsanlage Juelich GmbH in reactor physics, performance 
and safety. This project has been established within the frame of 
the HTR Implementing Agreement between the U.S. Department 
of Energy and the Ministry of Research and Technology of the 
Federal Republic of Germany. The effort focuses on examination of 
AVR neutronic and thermal hydraulic behavior with objectives of 
further insights into pebble bed reactor behavior. An independent 
analysis by ORNL of the thermal response of the AVR to a hypo- 
thetical depressurized core heatup accident has confirmed analyses 
performed by AVR and KFA staff in consideration of potential 
testing of the AVR under depressurized heatup conditions. ORNL 
results show that the cooler regions of the core and reflector pro- 
vides an “early” heat sink limiting the maximum fuel temperature to 
below 1350 deg. C. The fuel remains above normal temperature for 
four to five days and during this period, the maximum fuel temper- 
ature is not determined by the rate of heat dissipation through the 
outer vessel. The effect on inner vessel temperature of uncertainties 
in the thermal properties of the first biological shield are also inves- 
tigated. ORNL is also analyzing the response of the AVR to tests 
involving coolant flow reductions without control rod motion. Re- 
sults show that the strongly negative temperature coefficient causes 
reactor power to closely follow heat removal levels. The results re- 
ported here illustrate the importance of safety features, such as the 
ability to remove afterheat through the vessel wall, the ability to 
limit temperature changes due to the large core heat capacity, and 
the close coupling of core power generation and heat removal ca- 


pability. 3 refs, 8 figs, 1 tab. 


50736 (IAEA-TECDOC—358, yee Investigations 


of an emergency shut-down system small absorbing 
spheres for ee ~~ temperature gas-cooled reactors. 
Ninaus, W.; Sgouridis, S.; Schuerrer, F.; Mueller, H.J.; 
Oswald, K.; Nee R.D.; ” Schall, H. (T echnische Univ. * 
Graz, Austria. Inst. fuer Theoretische Physik und Reaktor- 
re: Kernforschungsanlage Juelich G.m.b.H., Germany, 

Inst. fuer Reaktorentwicklung). Dec 1985. NTIS us 
Sales Only), PC A15/MF AOl. File Number DE86703051. 
(CONF-850570—). 

From IAEA ’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 1985). 

An emergency shutdown system for high temperature gas- 
cooled pebble-bed reactors is proposed. By failure of the usual ab- 
sorber rod system small boronated graphite spheres (called KLAK) 
trickle from the top reflector into the core by gravity and shut 
down the reactor by means of the strong absorbing effect of the 
KLAK. In order to examine an especially developed calculational 
procedure for binary mixtures of large fuel spheres and small ab- 
sorbing spheres experimental investigations were made on a pebble- 
bed cell with installed well defined KLAK nests inside the assem- 
bly. The experiment was performed by using the Siemens-Argo- 
naut-Reaktor Graz as a driver. 6 refs, 14 figs. 





6909 / ERA-11/22 


a ae Pp p> aes Structure of 
- caused by accidents and medium HTRs. 
Kroeger, W.; Mertens, J.; Wolters, J. (Kernforschun 
lage Juelich G.m.b.H., Germany, F.R. Inst. fuer Ni 
Sicherheitsforschung). Dec 1985. NTIS (US Sales Only), 
PC A15/MF AOl. File Number DE86703051. (CONF- 
850570—). 

From IAEA sg; ists’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 1985). 


(IAEA-TECDOC—358, pp 109-119) Safety anal- 
yas of see toh maaan Satie eae’ aula accident 
conditions. Rehm, W.; Altes, J.; Breitbach, G.; Nabbi, R.; 
Verfondern, K. (Kernforschung age Juelich G.m.b.H., 
Germany, F.R. Inst. fuer Nukleare Sicherheitsforschung). 
Dec 1985. NTIS (US Sales Only), PC A15/MF AOl. File 
Number DE86703051. (CONF-850570—). 

From IAEA s ts’ meeting on gas cooled reactors; Oak 
mins Rag USA (13 May 1985). 

x the safety analysis of HTR’s the core-cooling accidents 
are of cae importance because of their influence on the retention 
behaviour of the different fission product barriers. The conse- 
quences on the surroundings depend on reactor design and accident 
sequences. In the modular HTR with 200 MW(th), a core heatup 
leads to maximum temperatures of 1100 deg. C in the reactor under 
pressure and of 1500 deg. C in the depressurized reactor. Inadmissa- 
ble temperatures of the components only result from the loss of the 
surface cooling system and from a failure of blower shutdown for 
ATWS. In the HTR-500 with 1250 MW(th), the maximum core 
temperatures will rise in a core heatup to 1650 deg. C in the reactor 
under pressure and up to 2550 deg. C in the depressurized case. 
With an intact liner cooling system the reactor can be cooled over 
a long term. The top reflector and thermal shield will fail because 
of the high temperatures. In spite of the increase of reactivity by 
subsidence of the top reflector and reactor scram by reflector con- 
trol rods only, the reactor remains subcritical up to 210 h. After- 
wards the thermal power is stabilized at a low level. Without liner 
cooling the liner insulation fails after 210 h and a limited thermal 
decomposition of the concrete of the PCRV occurs. The release of 
fission products from the primary circuit into the containment ap- 
pears as result from opening the safety valve. Because of the rela- 
tively low accident temperatures in small HTR’s no significant ad- 
ditional fission product release from the core occurs, so that the ac- 
tivity which is deposited in the primary circuit under normal oper- 
ating conditions will become more important. But this inventory is 
too small to cause severe consequences. In medium HTR’s tempera- 
tures are reached with an increasing failure of particles and a 
higher diffusive release of metallic fission products. 2 refs, 7 figs, 1 
tab. 


(IAEA-TECDOC—358, pp 121-129) Quantitative 
HTGR safety and forced outage goals. Houghton, W.J.; 
Parme, L.L.; Silady, F.A. (GA Technologies, Inc., San 
Diego, CA, USA). Dec 1985. NTIS (US Sales Only), PC 
A15/MF A01. File Number DE86703051. (CONF-850570— 


From IAEA a 
Ridge, TN, USA (13 May en 
Quantitative safety and forced outage goals have been adopt- 
ed for the High Temperature Gas-Cooled Reactor (HTGR). These 
goals are comprised of both top-level regulatory criteria and user 
requirements. The development of these goals and their implemen- 
tation within the Integrated Approach to guide the design of the 
HTGR is discussed. The forced outage goal addresses user requi- 
sites regarding both the average plant availability, as impacted by 
forced outages, as well as an aversion to single, rare, but relatively 
severe events that result in lengthy outages. In particular, the 
forced outage goal specifies a limit of an average annual equivalent 
unscheduled unavailability of less than 10%. Limiting the risk of 
longer outages to a level comparable with fossil fired plants, the 
goal further stipulates that only a small fraction of this average 
Outage rate should be due to outages of six months or greater. Fi- 
nally the frequency of events that could result in irreparable 
damage and plant loss is limited to less than 10~° per plant year. 
The HTGR safety goal addresses top-level regulatory criteria assur- 
" ing the licensability of the plant. The criteria represent direct state- 
ments of acceptable consequences or risks to the public or the envi- 


on gas cooled reactors; Oak 
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ronment; they are quantifiable and the criteria do not discriminate 
between current generation reactors and the HTGR. In addition, 
the goal includes a user requirement that releases be limited, even 
for very unlikely events, to support eliminating the need for offsite 
evacuation planning. These goals, along with other goals addressing 
the planned aspects of power production, are used to guide plant 
design using the Integrated Approach. The Integrated Approach is 
a project management tool in which plant level goals, such as those 
described above, are used to generate the numerous specific re- 
quirements for the design and operation of a nuclear power plant. 1 
fig. 


(IAEA-TECDOC—358, pp 133-154) Advanced 
gas-cooled reactor design approach to safety. Ingham, E.L. 
(AGR Systems Reliability, National Nuclear Corp., “s~. 
Knutsford, UK). Dec 1985. NTIS (US Sales Only), PC 
A15/MF A0O1. File Number DE86703051. (CONF-850570— 


k 

From IAEA specialists’ meeting on gas cooled reactors; Oak 
Ridge, TN, jes oc May 1985). 

The Rs currently under construction at Heysham II and 
Tornsed in. in Use Mtoe tas td nate, easaileanicand on 
sessed against the specific probabilistic safety criteria adopted in 
Britain. The paper discusses the impact of these design criteria on 
the development of the AGR system and examines the design ap- 
proach taken to satisfy probabilistic and other safety requirements. 
The paper concentrates on the influence of the criteria on the defi- 
nition, specification and assessment of the protective features and 
systems in so far as these are fundamental to achieving an adequate 
level of safety. The paper discusses the systematic approach that 
has been adopted by which all potential initiating faults and hazards 
which could affect the safe operation of the plant are recognised 
and classified. It goes on to describe how the provision and ar- 
rangement of the main protection systems has been devised to 
ensure that in the event of any of these faults or hazards occurring 
there is sufficient redundancy and diversity to ensure that the po- 
tential risk of a significant radiological release is sufficiently small. 
The methods of fault detection, reactor shutdown and post shut- 
down heat removal are described showing the principal features of 
the relevant systems, in which conservative and proven component 
design and segregation against hazards are used to achieve an ade- 
quate standard. Finally the methods and results of the assessment of 
the design against the probabilistic criteria are discussed showing 
how the complementary aspects of the probability analysis, the 
design specification and the assessment of the performance of the 
plant in fault conditions combine towards ensuring that the overall 
safety requirements are met. 3 tabs, 8 figs. 


50741 + (IAEA-TECDOC—358, pp 155-156) Safety con- 


cepts of present HTR-plants. Wachholz, W. (Hochtempera- 
tur-Reaktorbau G.m.b.H., Mannheim, Germany, F.R.). Dec 
1985. NTIS (US Sales Only), PC A15/MF AOl. File 
Number DE86703051. (CONF-850570—). 

From IAEA ialists’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 1985). 


(IAEA-TECDOC—358, pp 157-164) Preliminary 
risk assessments of the small HTGR. Everline, C.J.; Bellis, 
E.A. (GA Technologies, Inc., San Diego, CA, USA). Dec 
1985. NTIS (US Sales Only), PC A15/MF AO0Ol. File 
Number DE86703051. (CONF-850570—). 

From IAEA ’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 1985). 

Preliminary investment and safety risk assessments were per- 
formed for a preconceptual design of a four-module 250-MW(t) 
side-by-side steel-vessel pebble bed HTGR plant. Broad event spec- 
tra were analyzed involving (1) component damage resulting in un- 
scheduled plant outages and (2) fission product releases resulting in 
offsite doses. The preliminary assessment indicates at this stage of 
the design that two categories of events govern the investment risk 
envelope: 1. Primary coolant leaks which release some circulating 
and plateout activity that contaminates the confinement. 2. Turbo- 
generator damage which involves extensive turbine blade failure. 
Primary coolant leaks are important contributors because associated 
cleanup and decontamination requirements result in longer outages 
that arise from other events with comparable frequencies. Turbo- 
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generator damage is the salient low-frequency investment risk acci- 
dent due to the relatively long outages being experienced in the in- 
dustry. Thermal transients are unimportant investment risk contrib- 
utors because pressurized core heatups cause little damage, and de- 
pressurized core heatups occur at negligible frequencies relative to 
the forced outage goal. Two accident families have been examined 
for safety risk: 1. Primary coolant leaks which release some circu- 
nee and plateout activity to the confinement. 2. Releases initiated 

steam generator leaks which can release radioactivity directly to 
the environment. Primary coolant leaks dominate the upper portion 
of the safety risk envelope, while releases initiated by steam genera- 
tor leaks govern the lower frequency region. These preliminary re- 
sults demonstrate investment and safety risk goal compliance at this 
stage in the design process. Studies are continuing in order to pro- 
vide valuable insights into risk-significant events to assure a bal- 
anced approach to meeting user and regulatory requirements. 4 figs. 


50743 (IAEA-TECDOC—358, pp 183-192) Results of 
the safety evaluation for the AVR-modification into a nuclear 
process heat plant. Kirch, N. (Kernforsch e Juelich 
G.m.b.H., Germany, F.R.). Dec 1985. S (US Sales 
Only), PC A15/MF AOl. File Number DE86703051. 
(CONF-850570—). 

From IAEA ’ meeting on gas cooled reactors; Oak 
Ridge, 7 ar (13 May 509). 

In 1983 the Juelich Nuclear Research Center (KFA) pro- 
posed the sadioies of the AVR for high-temperature process 
heat systems demonstration. This would represent the achievement 
of an important HTR target. The work for the modification per- 
formed so far has given evidence that the plant will continue to run 
reliably and has led to an optimized plant concept. Most of the in- 
vestigations were devoted to safety issues. The safety and licensing 
questions were discussed by an advisory group of the German Fed- 
eral Ministry of the Interior which gave its vote in March 1985 and 
came to very positive conclusions. The AVR fulfils the current 
safety and licensing requirements; for the proposed plant modifica- 
tion no severe backfitting has to be taken into account. The AVR- 
building and the reactor itself turned out to be earthquake-proof, 
even according to current licensing demands if realistic site-specific 
earthquake spectra are applied. Risk assessment of an airplane crash 
show that the public risk is negligible even in the case of unrealisti- 
cally pessimistic assumptions concerning the release of radioactiv- 
ity. The modified plant will have a confinement similar to the 
modern German HTR-design. The investigations have shown that 
the safety questions related to a steam reformer in a primary circuit 
system are solved. All consequences of process gas release into the 
safety enclosure or into the primary system are controlled effective- 
ly by active and passive measures. Process gas release in the vicini- 
ty of the nuclear plant is excluded by the plant concept. Further- 
more, even the hypothetical assumption of process gas explosions 
cannot damage the essential safety functions. 4 figs. 


(AEA-TECDOC—358, pp 195-202) a and 
metallic fission transport characteristics 


mati, S.B.; Richards, M.B.; Hoot, C.G. (GA Technologies, 
Inc., San "Diego, CA, USA). Dec 1985. NTIS (US Sales 
Only), PC AI15/MF AOli. File Number DE86703051. 
(CONF-850570—). 


From IAEA ’ meeting on gas cooled reactors; Oak 


thereby affecting the retention of fission prod- 

the coated fuel particles: Fission-product transport 

particle kernel and coatings, the graphite pebbles/re- 

reactor vessel, and the confinement were assessed. 

These studies extended the models and release results reported ear- 
lier. The amount of fission products released is small and the re- 
lease occurs slowly over a period of days as the pebble heats up. 
Over 90% of the amount of gaseous FPs that are released is due to 
the small amount of initially failed particles and heavy metal con- 
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tamination. The metallic cesium release during this transient is due 
to release from failed fuel particles and diffusion through intact par- 
ticles. However, the net cesium release from the reactor core is 
negligible, as the release from the hotter regions plates out in the 
cooler parts of the core. The results of this study show that the 
most effective barrier to fission products is the coated fuel particle. 
The reactor vessel and the confinement provide additional attenu- 
ation for the small amount released from the core. The small re- 
lease to the environment occurs over a period of days and is so low 
that the safety criterion of 5 rem thyroid dose (to avoid offsite shel- 
tering) is satisfied with a margin of more than an order of magni- 
tude. 6 figs. 


50745 (IAEA-TECDOC—358, pp 235-236) Corrosional 

and nuclear effects of water ingress into the primary circuit 

of an HTR-module. Lohnert, G.H. (Internationale Atom- 

reaktorbau G.m.b.H., INTERATOM, Bergisch Gladbach, 

Germany, F.R.). Dec 1985. NTIS (US Sales Only), PC 

A15/MF A01. File Number DE86703051. (CONF-850570— 
From IAEA sg) 


). 
pecialists’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 1985). 


50746 (IAEA-TECDOC—358, pp 237-249) Air and 
water ingress accidents in a HTR-Modul of side-by-side con- 
cept. Wolters, J.; Breitbach, G.; Moormann, R. (Kernfors- 
chungsanlage Juelich G.m.b.H., Germany, F.R. Inst. fuer 
Nukleare Sicherheitsforschung). Dec 1985. NTIS (US Sales 
Only), PC A15/MF AOl. File Number DE86703051. 
(CONF-850570—). 

From IAEA specialists’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 1985). 

Since the possibility of a temperature induced release of fis- 
sion products from the core has been eliminated by the design of 
the HTR-Modul, the question arose whether corrosion by air can 
result in a significant release of fission products. Massive air ingress 
is only possible by natural convection and requires three large leaks 
in the pressure boundary at suitable positions (chimney effect). 
Such an event is hardly imaginable, since the occurrence of one 
leak already eliminates the mechanism for the formation of addi- 
tional leaks. Nevertheless this highly hypothetical event was con- 
sidered in order to get knowledge about the behaviour of the 
system under these extreme conditions. The results show that the 
maximal degree of corrosion of fuel elements remains low for a 
long period of time, since the corrosion zone moves through the 
pebble bed core. A massive release of fission products is significant- 
ly delayed, thus plenty of time is available for counter measures. 
Water ingress accidents proved to be dominant for the risk of a 
HTR-Modul. This is due to the fact that fission products deposited 
on the surface of the primary circuit can be remobilized by reaction 
with water and steam and can be released from the primary circuit 
via two release paths. One path leads via the relief valve and the 
ventilation system to the stack, the other via the steam generator 
leak and the dump line, if a dump line valve fails to close. 5 figs, 1 
tab. 


(IAEA-TECDOC—358, pp 251-259) Analysis of 
cooling capability of Reactor Vessel Cooling System of the 
Me Ta VHTR. Suzuki, K.; Sumimoto, H.; Hirano, M.; 

T. (Department of Power Reactor Projects, Japan 
saa Energy Research Inst., Tokai, Ibaraki; Babcock Hi- 
tachi K.K., Tokyo, Japan). Dec 1985. NTIS (US Sales 
Only), PC A15/MF A0Ol. File Number DE86703051. 
(CONF-850570—). 

From IAEA specialists’ meeting on gas cooled reactors; Oak 
Bites, & TN, USA (13 May 1985). 
In the Experimental VHTR being developed in JAERI, a 
Reactor Vessel Cooling System (RVCS) is provided to remove re- 
sidual heat and fission product decay heat from the core at the pos- 
tulated accidents, e.g. rapid depressurization accident or total loss 
of forced circulation accident. The RVCS is one of the i 
safety features of the VHTR. Cooling capability of the RVCS is 
analyzed. The primary means of heat transfer from the core is heat 
conduction of the core structure materials and radiation heat trans- 
fer between the reactor vessel wall and the RVCS cooling water 
tube surface being kept below 60 deg. C. For this analysis, a two 
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dimensional R-Z cylindrical model was used. This paper shows cal- 
culational methods for the effective thermal conductivity and the 
natural convection flow in the core and some analytical results of 
the total loss of forced circulation accident are also presented. 3 
refs, 8 figs, 2 tabs. 


50748 (AEA-TECDOC—358, pp _—?) Thermal and 
hydraulic behaviours during ee of ig 2 
Cooling System for the tal VHTR. Asami, T 
Kudo, A.; Hirano, M.; Suzuki, K. (Babcock Hitachi K. K., 
Tokyo, Japan; Department of Power Reactor Projects, 

Japan Atomic Energy Research Inst., Tokai, Ibaraki). Dec 
1985. NTIS (US les Only), PC A15/MF AOl1. File 
Number DE86703051. (CONF-850570—). 

From IAEA specialists’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 1985). 

The start start up characteristics of the Emergency Reactor Cool- 
ing System for the experimental VHTR by JAERI, were investigat- 
ed. Water injection tests were carried out using 4 full sized vertical 
tubes. The flow instability observed during water injection tests 
could be eliminated by installing multi-stage orifices at the tube 
inlet. The range of thermal stress induced in the tubes was below 
10 kg/mm, and didn’t cause any structural problems during about 
100 times of water injection tests. Calculated tube wall temperature 
transient during rewetting and quench front velocity showed fairly 
good agreement with the experimental results. 2 refs, 11 figs, 2 tabs. 


50749 (IAEA-TECDOC—358, pp 273-282) Simulation 
of thermal response of the 250 MWT modular HTGR during 
hypothetical uncontrolled heatup accidents. Harrington, 
R.M.; Ball, S.J. (Oak Ridge National Lab., TN, USA). Dec 
1985. NTIS (US Sales Only), PC ‘A15/MF AOl. File 
Number DE86703051. (CONF-850570—). Contract AC05- 
840R21400. 

From IAEA ’ meeting on gas cooled reactors; Oak 
a TN, bs oe 13 ay 1985). 

design features of the 250 MWT modular 

TGR © is i “athe to withstand uncontrolled heatup accidents 
without severe consequences. This paper describes calculational 
studies, conducted at Oak Ridge National Laboratory under the 
auspices of the U.S. Nuclear Regulatory Commission's HTGR Re- 
search Program, to test this important design feature. A multi-node 
thermal-hydraulic model of the 250 MWT modular HTGR reactor 
core was developed and implemented in the IBM CSMP (Continu- 
ous System Modeling Program) simulation language. The code is 
capable of predicting the peak fuel, reflector, and reactor vessel 
temperatures reached following permanent loss of forced primary 
coolant circulation accidents with or without concomitant loss of 
steam generator cooling water flow or accidental depressurization 
of the helium primary coolant. Survey calculations show that the 
loss of forced circulation accident with loss of steam generator 
cooling water and with accidental depressurization is the most 
severe heatup accident. The peak hot-spot fuel temperature is in the 
neighborhood of 1600 deg. C. Fuel failure and fission product re- 
leases for such accidents would be minor. Sensitivity studies show 
that code input assumptions for thermal properties such as the side 
reflector conductivity have a significant effect on the peak tempera- 
ture. A computer model of the reactor vessel cavity concrete wall 
and its surrounding earth was developed. This model was used to 
simulate the extremely unlikely and very slowly-developing heatup 
accident that would take place if the worst-case loss of forced pri- 
mary coolant circulation accident were further compounded by the 
loss of cooling water to the reactor vessel cavity liner cooling 
system. 8 refs, 4 figs, 1 tab. 


50750 (AEA-TECDOC—358, pp 337-344) ORNL'’s 
HTGR safety and licensing analysis activities 
reactors. Ball, S.J.; Cleve- 
land, J.C.; mn, R.M. (Oak Ridge National Lab., TN, 
USA). ‘Dec 1985. NTIS (US Sales Only), PC A15/MF. AOl. 
File Number DE86703051. (CONF-850570—). Contract 
AC05-840R21400. 
From IAEA ’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13h May 1985). 
The ORNL safety analysis program for the HTGR was es- 
tablished in 1974 to provide technical assistance to the USNRC on 
licensing questions for both Fort St. Vrain and advanced plant con- 
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cepts. The emphasis has been on development of major component 
and system dynamic simulation codes, and use of these codes to 
analyze specific licensing-related scenarios. The program has also 
emphasized code verification, using Fort St. Vrain data where ap- 
plicable, and comparing results with industry-generated codes. By 
the use of model and parameter adjustment routines, safety-signifi- 
cant uncertainties have been identified. A major part of the analysis 
work has been done for the Fort St. Vrain HTGR, and has includ- 
ed analyses of FSAR accident scenario re-evaluations, the core 
block oscillation problem, core support thermal stress questions, 
technical specification upgrade review, and TMI action plan appli- 
cability studies. The large, 2240-MW(t) cogeneration lead plant 
design was analyzed in a multi-laboratory cooperative effort to esti- 
mate fission product Source terms from postulated severe accidents. 
14 refs, 3 figs. 


50751 (INIS-BR—484) Some aspects of the probabilistic 
approach to nuclear pressure vessels structural analysis. 
Gouvea Franco, S. de. (Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo (Brazil)). 1984. 145p. (in Peringeen. 
NTIS (US Sales Only), PC A0O7/MF AOl1. File Number 
DE86703271. 

Presented is a useful procedure to check and control the 
safety of nuclear — vessels, introducing probabilistics meth- 
ods of structural analysis. 


(INIS-BR—492, pp 609-623) Scaling effects con- 
cerning the analysis of small break Austregesilo 
Filho, H. (Comissao Nacional de Energia Nuclear de Brasil, 
Rio de Janeiro. Dept. de Reatores). 1985. (In Portuguese). 
NTIS (US Sales Only), PC A99/MF A0Ol1. File Number 
DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

Somaeuiiin ig effects related to the experimental facilities as 
well as to the analytical models used for the design and safety anal- 
ysis of nuclear power plants are discussed or the basis of phenom- 
ena expected to occur during small-break loss - of - coolant acci- 
dents. The results of isolated small-break experiments should not be 
directly extrapolated to the safety analysis of commercial reactors, 
due to the scaling distortions inherent to the test facilities. With re- 
spect to the analytical models used to simulate thermohydraulic 
processes in experimental facilities, their eventual dependence rela- 
tive to the system dimension should be examined in order to assess 
their applicability to the safety analysis of commercial power 
plants. 


50753 _ (INIS-BR—492, pp 808-817) Application of the 


TRAC-PD2 code to the simulation of the CANON experi- 
ment. Neves Conti, T. das; Freitas, R.L. (Instituto de Pes- 
quisas ‘Nuclear e Nucleares, Sao Paulo, Brazil. Centro de 
Fisica Nuclear). 1985. (In Portuguese). NTIS (US Sales 
Only), PC A99/MF Ron. File Number DE86703268. 
(CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

A comparison between the TRAC -PD2 code calculations 
and results from the CANON experiment is presented. The 
CANON experiment simulates the loss of coolant accident through 
the depressurization of a horizontal tube containing water at differ- 
ent temperatures. The experiment consist of the instantaneous rup- 
ture at one end of the tubing and the corresponding pressure and 
void fraction measurements during the transient. The comparison 
shows that the TRAC-PD2 code predicts satisfactorily the pressure 
and void fraction evolution in the CANON experiment. 


50754 Keegy pp 837-850) = of loss of 
coolant accident leading to reactor core melt. Guimaraes, 
A.C.F.; Silva, M.C. da. (Comissao Nacional de Energia Nu- 
clear de Brasil, Rio de Janeiro. Dept. de Reatores; 
FURNAS, Rio de Janeiro, Brazil). 1985. (In Portuguese). 
NTIS (US Sales Only), PC A99/MF AOl1. File Number 
DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 
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The sequence S:HFX selected for the present analysis was 
applied to the ZION and INDIAN POINT nuclear power plants. 
The S,HFX sequence is of the loss of coolant type with small break 
in the primary cooling system combined with total failure of the re- 
actor and containment safety systems in their recirculation modes. 
This accident led to core melting and the consequent containment 
failure due to overpressurization. The calculations were performed 
using the Angra-1 plant as reference. The results obtained were 
considered satisfactory. 


50755 (INIS-BR—492, pp 357-369) Reactivity effects in 
Binary Breeder Reactor with height increased. Nascimento, 
J.A. do; Dias, A.F.; Ishiguro, Y. (Centro Tecnico Aeroespa- 
cial, Sao Jose dos Campos, Brazil. Inst. de Estudos Avanca- 
dos). 1985. (In Portuguese). NTIS (US Sales Only), PC 
A99/MF AOl. File Number. DE86703268. (CONF- 
8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

It was tested a new model for the Binary Breeder Reactor 
(RRB) in respect to inherent safety characteristics, reactivities of 
sodium void and Doppler, in the beginning of burnup cycle. Futher 
RRB’ standard loading, in internal core, U**/U* alternative load- 
ing and U***/Pu LMFBRs’ normal loading were considered. 


50756 (INIS-BR—492, pp 818-835) Energy evolution in 
fast reactors during accidents leading to sodium boiling. Pires, 
L.F.G.; Brito Aghina, L.O. de. (Instituto Militar de Engen- 
haria, Rio de Janeiro, Brazil; Instituto de Engenharia Nucle- 
ar, Rio de Janeiro, Brazil). 1985. (In Portuguese). NTIS (US 
Sales Only), PC A99/MF AO1. File Number DE86703268. 
(CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, ~— (10 Apr 1985). 

The effects of sodium boiling in fast breeder power reactor 
are presented. Two types of accidents are considered: reactivity in- 
sertion due to bad operation of the control rod system and coolant 
flow reduction due to failure in the primary circuit pumps. The re- 
sults of these transients were obtained by the numerical solution of 
the coupled equations for the coolant hydrodynamics, fuel heat 
transfer and neutron kinetics. 


(INIS-BR—492, pp 78-88) Evaluation of irradia- 
experimental arrangements in research reactors. 
Narain, R. (Pernambuco Univ., Recife, Brazil. Dept. de En- 


ergia Nuclear). 1985. NTIS (US Sales Only), PC A99/MF 
A01. File Number DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

Research reactors are used for a variety of experimental pur- 
poses ranging from irradiation of small foils to sophisticated experi- 
ments for material testing or lattice studies. These experiments have 
a strong influence on the safe operation of the reactor. Presented 
are reactivity considerations, flux profite, heat production and re- 
moval, radioactivity or pressure build-up during irradiations. 


50758 CINIS-mf—10419) Report on safety related occur- 
rences and reactor trips January 1-June 30, 1985. (Swedish 
Nuclear Power Inspectorate, Stockholm). 1986. 112p. NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86703353. 

This is a systematically arranged report on all safety-related 
occurrences and reactor trips in Swedish nuclear power plants in 
operation during the period from January 1 to June 30 1985. It is 
based on the reports submitted by the utilities to the Swedish Nu- 
clear power Inspectorate according to Technical Specifications. 
Twice a year since 1974 the Inspectorate has issued a compilation 
on such reported occurrences and reactor trips. Starting with the 
compilation of the second half of 1982 some new features have 
been introduced. The most important change is that the volume of 
information has been increased. The full test, provided by the utili- 
ties when reporting the incidents, is now attached to the codified 
information and also the layout has been altered to facilitate read- 
ing. As in the previous reports the occurrences and reactor trips are 
arranged both alphabetically by facility name and chronologically 
by report number for each facility. Electricity generation charts for 
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each facility are also presented. The primary purpose of this report 
is thus to present all the information furnished by utlities when they 
submit their reports according the Technical Specifications. The 
only evaluation made by the Inspectorate is the categorization on 
the incidents. Like the previous reports this one also presents fre- 
quency of incidents as related to affected component, cause of inci- 
dent etc. The difference is that only information reported by the 
utilities is used. This is the reason why a considerable proportion of 
the incidents are categorized as ‘other fault’. 


50759 (INIS-mf—10441) Phased mission analysis of 
maintained systems: a study in reliability risk analysis. Terp- 
stra, K. (Technische Hogeschool Eindhoven (Netherlands)). 
4 Dec 1984. 362p. NTIS (US Sales Only), PC A16/MF 
AO1. File Number DE86703382. 

The present study develops a general theory that treats the 
probability of occurrence of each branch of an event tree and that 
takes correctly into account the dependencies between systems; in- 
corporates within the general theory the solution of the problem of 
phased mission analysis. It also includes the general model compo- 
nents, that may or may not be repairable, with general lifetime and 
repairtime distribution, i.e. in the model repairable systems should 
be taken into account. Finally a computer program is developed 
that is based on this general theory, i.e. a computer program that is 
able to perform fully the probabilistic calculations of a risk analysis 
and that can handle in a correct way phased mission analysis of re- 
pairable systems. The theory is applied to a boiling water reactor 
accident. Includes Dutch summary; 45 refs.; 63 figs.; 25 tabs. 


50760 (INIS-XN—12) 208. Agreement between the Re- 
public of Austria and the Czechoslovak Socialist Republic to 
regulate questions of common interest in connection with nu- 
clear facilities. (International Atomic Energy Agency, 
Vienna (Austria)). 30 May 1984. 6p. (In German and 
Czech). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86703425. 

Published in Bundesgesetzblatt, 93 Stuck. 

This Agreement of 18 November 1982 entered into force on 
1 June 1984. It provides for exchange of general information on the 
Parties’ respective nuclear programmes and related legal and ad- 
ministrative matters, exchange of specific information concerning 
individual plants situated close to the border and for information in 
case of an unforeseen event as a consequence of which it cannot be 
excluded that it could endanger the population across the border. 


50761 (INIS-XN—17) Government Decree No. 24/84 ap- 
proving accession to the Convention of 31 January 1963 Sup- 
plementary to the Paris Convention of 29 July 1960 on Third 
Party Liability in the Field of Nuclear Energy. (International 
Atomic Energy Agency, Vienna (Austria)). 15 May 1984. 
13p. (In Portuguese and French). NTIS (US Sales Only), 
PC A02/MF A01. File Number DE86703432. 

Published in Diario da Republica, I serie - No. 112. 

Portugal is a Contracting Party of the Paris Convention 
which establishes a special system of liability for the operator of nu- 
clear installations in Contracting States: absolute liability and its 
limitation in amount and in time. The Brussels Supplementary Con- 
vention, to which Portugal will accede in accordance with this 
Decree of 24 April 1984, introduces an additional compensation in 
two further tiers, the first out of public funds from the country 
where the nuclear incident originates and the second, highest 
amount, out of public funds from all Contracting States in cases 
where damage exceeds the sum to be paid by the Contracting Party 
concerned. 


50762 (INR—1924/14/R/B) Performance analysis and 

swelling phenomena of PWR/WWER/ fuel elements. Bukat, 
A.; Sieradzan-Witkowska, Z. (Institute of Nuclear Research, 
Warsaw (Poland)). 1982. 59p. (In Polish). Energetics and 
Atomic Energy Information Centre, Palace of Culture and 
Science, PL-00-901 Warsaw, Poland. 

In this paper some technological and theoretical aspects of 
fuel elements failure are presented. The main aim of this work is 
swelling analysis of fuel elements. The obtained results pointed out 
that volume increasing of fuel pellets (UO2) in WWER reactors is a 
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very significant phenomenon. The greatest increasing of fuel 
volume is due to gas bubbles which are joining together in grain 
boundary and are migrating away to surface of pellets. 


50763 (JAERI-M—85-017, pp 228-241) Development of 
safety analysis codes for light water reactor. Akimoto, Ma- 
sayuki. (Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Mar 1985. (In Japa- 
nese). NTIS (US Sales Only), PC Al4/MF AOl. File 
Number DE86780559. (CONF-8409360—). 

From Seminar on software development in nuclear energy 
research; Tokai, Ibaraki, Japan (27 Sep 1984). 

An overview is presented of currently used major codes for 
the prediction of thermohydraulic transients in nuclear power 
plants. The overview centers on the two-phase fluid dynamics of 
the coolant system and the assessment of the codes. Some of two- 
phase phenomena such as phase separation are not still predicted 
with engineering accuracy. MINCS-PIPE are briefly introduced. 
The MINCS-PIPE code is to assess constitutive relations and to aid 
development of various experimental correlations for 1V1T model 
to 2V2T model. 


50764 (JAERI-M—85-017, pp 242-271) Review of the 
FBR safety related thermohydraulic analysis code develop- 
ment, Ninokata, Hisashi; Kondo, Satoru. (Power Reactor 
and Nuclear Fuel Development Corp., Tokyo, Japan). Mar 
1985. (In Japanese). NTIS (US Sales Only), Al4/MF 
A01. File Number DE86780559. (CONF-8409360—). 

From Seminar on software development in nuclear energy 
research; Tokai, Ibaraki, Japan (27 Sep 1984). 

An overview is presented of current mechanistic approaches 
to LMFBR safery in connection with models and codes currently 
used or being developed at Power Reactor and Nuclear Fuel De- 
velopment Corpotation (PNC) for the prediction of thermohydrau- 
lic behavior of LMFBR systems. Of interests in this review are the 
following areas of LMFBR safety: i) single-phase thermohydraulic 
mechanism in the primary transport system, ii) heat removal mecha- 
nism in boiling two-phase flow situation, iii) initiating phase leading 
to the reactor core damage, and iv) core disruption phase of Hypo- 
thetical Core Disruptive Accidents (HCDAs). 


50765 (JAERI-M—85-109) ROSA-III 50% break inte- 
gral test RUN 916. Break area parameter test. Yonomoto, 
Taisuke; Tasaka, Kanji; Koizumi, Yasuo; Anoda, Yoshinari; 
Kumamaru, Hiroshige; Nakamura, Hideo; Suzuki, Mitsu- 
hiro; Murata, Hideo. (Japan Atomic Energy Research Inst., 

Tokyo; Japan Atomic Energy Research Inst., Tokai, Tbar- 
aki. Tokai Research Establishment). Aug 1985. 173p. NTIS 
(US Sales Only), PC A0O8/MF AOl. File Number 
DE86703389. 

This report presents the experimental data of RUN 916 con- 
ducted at the ROSA-III test facility. The facility is a volumetrically 
scaled (1/424) simulator for a BWR/6 with the electrically heated 
core, the break simulator and the scaled ECCS (emergency core 
cooling system). RUN 916 was a 50 % split break test at the recir- 
culation pump suction line with an assumption of HPCS diegel gen- 
erator failure and conducted as one of the break area parameter 
tests. A peak cladding temperature (PCT) of 917 K was reached at 
190 s after the break during the reflooding phase. Whole core was 
completely quenched by ECCS, and the effectiveness of ECCS was 
confirmed. The primary test results of RUN 916 are compared in 
this report with those of RUN 926, which was a 200% double- 
ended break test. The initiation of core dryout in RUN 916 was 
later than that in RUN 926 because of the smaller discharge flow 
rate. Duration of core dryourt was, however, longer in RUN 916 
because of later actuation of ECCSs. PCT in RUN 916 was 133 K 
higher than that in RUN 926. 


(JAERI-M—85-115) Pre-test prediction of FIX II 


moto, Masayuki. (Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Aug 1985. 84p. NTIS 


S Sales Only), PC A05/MF AOl. 


U File Number 
DE86703390. 
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This report contains the results from the pre-test prediction 
calculation of FIX II Intermediate Break Experiment with the 
THYDE-P! computer code. The experiment simulated the condi- 
tions corresponding to an intermediate size break loss-of-coolant ac- 
cident (LOCA) in one of the recirculation lines of a boiling water 
reactor (BWR) with external pumps. The test was the first LOCA 
experiment in the FIX II facility and was chosen as the OECD 
CSNI International Standard Problem No. 15. Although an exten- 
sive verification calculations have been performed with THYDE-P1 
for pressurized water reactors (PWRs), the present calculation is 
the first application to BWR. The major purposes of the present 
calculation are to verify the applicability of THYDE-P! to BWR 
and to indentify the model deficiencies for further code modifica- 
tion. After the experimental data being released, the predicted re- 
sults with THYDE-P! have been compared with the experimental 
data. The comparison shows that the present calculation has ade- 
quately predicted the important phenomena observed in the experi- 
ment. 


50767 (JAERI-M—85-121) ROSA-IV/LSTF experimen- 
tal data reduction and management software system (version 
1). Fujii, Minoru; Yokokawa, Mitsuo; Kawaji, Masahiro; 
Hiyama, Kazuo; Rohrdanz, R.R. (Japan Atomic Energy Re- 
sean Inst., Tokyo; Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). Sep 1985. 
110p. (In Japanese). NTIS (US Sales Only), PC A06/MF 
AO1. File Number DE86703396. 

In the ROSA-IV program, preliminary operational tests of 
the Large Scale Test Facility (LSTF) were conducted starting in 
December of 1984. Small break loss-of-coolant accident simulation 
experiments were begun in April of 1985, and up to about 100 ex- 
periments are planned in the future. This report describes the data 
reduction and management software system (Version 1) developed 
for the LSTF experiments. This software system is currently imple- 
mented on the data acquisition and reduction system at the LSTF 
and on the mainframe computer at the JAERI computing center. 
After January of 1986, an optical data transfer link will be oper- 
ational between the LSTF and the computing center, and up to 
about 400 MB (mega byte) of data per experiment will be processed 
on the mainframe computer. Accordingly, the data reduction and 
management software system (Version 1) will be updated to Ver- 
sion 2, which will be implemented in 1986. 


50768 (JAERI-M—85-122) Thermal-hydraulic evaluation 
study of the effectiveness of emergency core cooling system 
for light water reactors. Sobajima, Makoto. (Japan Atomic 
ae Research Inst., Tokyo; Ja Atomic Energy Re- 

Inst., Tokai, Ibaraki. Tokai Research oe 
ron 1985. 130p. (In Japanese). NTIS (US Sales Only), PC 
A07/MF A0O1. File Seana DE86703397. 

In order to evaluate the core cooling capability of the emer- 
geny core cooling system, which is a safety guard system of light 
water reactors for a loss-of-coolant accident, a variety of large scale 
test were performed. Through the results, many phenomena were 
investigated and the predictabity of analytical codes were exam- 
ined. The tests conducted were a single-vessel blowdown test, 
emergency core cooling test in a PWR simulation facility, spray 
cooling test for a BWR, large scale reflood test and a separate 
effect test on countercurrent flow. These test results were examined 
to clarify thermal-hydraulic phenomena and the effect of various 
test parameters and were utilized to improve predictability of the 
analytical codes. Some models for flow behavior in the upper core 
were also developed. By evaluating the effectiveness of various 
emergency core cooling system configurations, a more effective 
cooling system than the current one was proposed and demonstrat- 
ed. 
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50769 (JAERI-M—85-128) Recirculation pump suction 
line 5% split break LOCA test of ROSA-III. RUNs 922 and 
932 with HPCS failure. Nakamura, Hideo; Koizumi, Yasuo; 
Suzuki, Mitsuhiro; Anoda, Yoshinari; Kumamaru, Hiro- 
shige; Yonomoto, "Taisuke; Murata, Hideo; Tasaka, Kanji. 
(Japan Atomic Energy Research Inst. .» Tokyo; Ja 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
search Establishment). 1985. 237p. NTIS (US Sales 
Only), PC A11/MF AO1. File Number DE86703391. 

This report presents the experimental results of ROSA-III 
small break (SB) LOCA tests RUN 922 and RUN 932. Both tests 
assumed 5% split break at the recirculation pump suction. An 
HPCS was also assumed to be failed to start in both tests. The 
ADS flow area in RUN 932 is decreased to 50% of the scaled (1/ 
424) BWR ADS flow area in RUN 922. The test data of RUNs 922 
and 932 was compared to investigate the effect of the ADS flow 
area reduction on the core cooling in BWR SBLOCA. The ADS 
flow area reduction caused the slow depressurization after the ADS 
actuation resulting in the ECCS actuation delay and the core unco- 
very period was extended. The PCT was also increased by 116 K 
from 835 K in RUN 922 to 951 K in RUN 932 because of the 
ECCS actuation delay. The effect of the ADS flow area reduction 
on the core cooling was significant resulting in the PCT increase. 
However, all the heat rods were quenched with LPCS and LPCI 
and effectiveness of ADS and low pressure ECCS for core cooling 
has been confirmed. 


50770 (JAERI-M—85-151) ROSA-III 50% break inte- 
gral test RUN 928. Break configuration sensitivity test. Yon- 
omoto, Taisuke; Tasaka, Kanji; Koizumi, Yasuo; Anoda, 
Yoshinari; Kumamaru, Hiroshige; Nakamura, Hideo; 
Suzuki, Mitsuhiro; Murata, Hideo. lapan Atomic Energy 
Research Inst., Tokyo; Japan Atomic Energy Research 
Inst., Tokai, Tbaraki. Tokai Research Establishment). Oct 
1985. 233p. NTIS = Sales Only), PC All/MF AO1. File 
Number DE86703392. 

This report presents the experimental data of RUN 928 con- 
ducted at the ROSA-III test facility. The facility is a volumetrically 
scaled (1/424) simulator for a BWR/6 with the electrically heated 
core, the break simulator and the scaled ECCS (emergency core 
cooling system). RUN 928 was a 50% split break test at the recir- 
culation pump suction line with an assumption of HPCS diegel gen- 
erator failure and conducted as one of the break configuration sen- 
sitivity tests. A long throat nozzle was used for a break plane. A 
peak cladding temperature (PCT) of 888 K was reached at 198 s 
after a break during the reflooding phase. Whole core was com- 
pletely quenched by ECCS, and the effectiveness of ECCS was 
confirmed. The primary test results of RUN 928 are compared in 
this report with those of RUN 916, which was a 50% split break 
test with an orifice as the break plane. The initiation of core dryout 
in RUN 928 was slightly later than that in RUN 916 because of the 
smaller subcooled break flow rate. Duration of core dryourt was, 
however, almost the same between the two tests. PCT in RUN 928 
was 29 K lower than that in RUN 916. 


(KURRI-TR—257) Proceedings of KURRI sympo- 
Nishina, Kojiro; Kanda, Keiji 


criticality 
(eds.). (Kyoto Univ., Kumatori, Osaka (Japan). Research 
Reactor Inst.; Nagoya Univ. (Japan). Faculty of Engineer- 
ing) ye 91 tin Japanese). (CONF-8408197—Summ.). 
Ss U ies Only), PC AOS/MF AO1. File Number 
DES67O3414 


From KURRI symposium on criticality safety; Kumatori, 
Osaka, Japan (8 Aug 1984). 

On August 8, 1984, at the Reactor Application Center of the 
Research Reactor Institute, Kyoto University, the symposium on 
criticality safety was held, and 81 participants from various fields of 
reactor physics, nuclear fuel cycle engineering, reactor chemistry, 
nuclear chemistry, health physics and so on discussed the problem. 
The gists of the presentation are collected in this report. The con- 
tents are the techniques of evaluating criticality safety in respective 
fuel facilities, the system of control and its concept, the course and 
plan of the research on criticality safety in Japan and foreign coun- 
tries, the techniques of determining multiplication factor and so on, 
and the review of present status, the pointing-out of problems and 
the report of new techniques were made. The measures coping 
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with criticality safety have been mostly to meet urgent demand, but 
its fundamental examination and long term research should be car- 
ried out. This symposium was planned as the preparation for such 
research project, and favorable comment was given by the partici- 
pants. In the next symposium, it is considered better to limit the 
themes and to allot more time to respective lectures. 


50772 (LIU-TEK-LIC—1985-22) Some areas of reliabil- 
ity technique which have been neglected to some extent - 
maintainability - human reliability - mechanical reliability - 
repairable systems. Akersten, P.A. (Linkoeping Univ. 
(Sweden). Dept. of Mechanical Engineering). 9 Dec 1985. 
7p. (In Swedish). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86703386. 

The present thesis consists of four papers, three of which are 
of a expositary nature and one more theoretical. The first two 
papers have a natural coupling to the man-machine interface. The 
first paper is devoted to the concept of maintainability and the role 
of man as maintenance technician. The second paper discusses as- 
pects of human reliability, mainly studying man as operator. How- 
ever, maintenance tasks can be studied in the same manner. The 
third paper concerns reliability prediction for mechanical compo- 
nents. This is an area of vital importance for the reliability practi- 
tioner, who needs realistic and easy-to-use mathematical models for 
different failure modes. The fourth paper discusses mathematical 
models for repairable systems, especially the problem of testing 
whether a constant event intensity model is adequate or not. 


50773 (NIRS-AR—27) Annual report of National Insti- 
tute of Radiological Sciences of the fiscal year 1983. (Nation- 
o Inst. of Radiological Sciences, Chiba (Japan)). Oct 1984. 

196p. (In Japanese). NTIS (US Sales Only), PC A09/MF 
AO1. File iaaher DE86703445. 

The activities of the National Institute of Radiological Sci- 
ences in fiscal year 1983 were carried out on the basis of the total 
budget of 5,835,354,000 yen and 412 staffs. In spite of the severe 
situation of administrative reform of the government, the works 
were accomplished, and the considerable results were obtained. Or- 
dinary research was carried out on 63 subjects. Special research 
was carried out on four themes, that is, the biological effect of triti- 
um accompanying the development of nuclear fusion reactors, the 
medical utilization of particle accelerators, the probabilistic effect 
and risk evaluation of radiation, and the evaluation of exposure to 
environmental radiation. In addition, specified research was carried 
out on three subjects. The number of trainees who finished various 
courses in the Training Division reached 3290 in fiscal year 1983, 
and it greatly contributed to the radiation protection and the utili- 
zation of radiation in Japan. The importance of the international ex- 
change has increased, and the staffs attended various international 
meetings and exchanged opinion with visitors. Investigation and re- 
search works, technical assistance, training, medical treatment, the 
administration of Nakaminato Branch Office, book and editorial 
works and general affairs are reported. (Kako, I.). 


50774 (NP—6901806) Accident at the Chernobyl’ nuclear 
power plant and its consequences. Part II. Annexes 2, 7. 
Draft. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow). Aug 1986. 256p. NTIS (US 
Sales Only), PC Al2/MF AO1. File Number DE86901806. 

This report on the accident at the Chernobyl nuclear power 
plant discusses the medical of the accident to person- 
nel and emergency forces exposed to high levels of radiation. Data 
is presented on the rdiation doses to populations surrounding the 
plant, and to different parts of Europe and the USSR. Long-term 
programs for the medical and biological monitoring of local popu- 
lations are described. (ACR) 


50775 (NP—6901807) Post-accident review meeting 
slides. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atom- 
noj Ehnergii SSSR, Moscow). Aug 1986. 92p. NTIS (Us 
Sales Only), PC AO5/MF A0O1. File Number DE86901807. 

Viewgraphs are presented concerning Chernobyl reactor 
specifications; reactor accident parameters; damage assessment to 
the reactor; and radiation effluents from the reactor site. (DCC) 
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50776 (NP—6901808) Post-accident review meeting 
slides, Part II. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow). 1986. 67p. NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE86901808. 

Viewgraphs are presented concerning the April 26, 1986 ac- 
cident at the Chernobyl nuclear plant. (SDB) 


50777 (NP—6901809) Accident at the Chernobyl’ nuclear 

power plant and its consequences. Part I. General material. 

Draft. ee ee ae Komitet po Ispol'zovaniyu Atom- 

<r SSSR, Moscow). Aug 1986. 57p. NTIS (US 

les Only), PC A04. File Number DE86901809. 

This report presents information concerning the April 26, 

1986 accident at the Chernobyl nuclear plant and its consequences. 
(JDB) 


50778 (NUREG—0090-Vol.8-No.4) Report to 

on abnormal occurrences, October-December 1985. Seat 8, 
No. 4. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office for Analysis and Evaluation of tional 
Data). May 1986. 42p. NTIS, PC A03/MF AO1 - GPO. File 
Number T186901444. 

Section 208 of the Energy Reorganization Act of 1974 iden- 
tifies an abnormal occurrence as an unscheduled incident or event 
which the Nuclear Regulatory Commission determines to be signifi- 
cant from the standpoint of public health or safety and requires a 
quarterly report of such events to be made to Congress. This report 
covers the period from October 1 to December 31, 1985. The 
report states that for this reporting period, there were two abnor- 
mal occurrences at the nuclear power plants licensed to operate. 
The first involved inoperable main steam isolation valves and the 
second involved management deficiencies at Fermi Nuclear Power 
Station. There were three abnormal occurrences at the other NRC 
licensees. Two involved diagnostic medical misadministrations and 
the other involved a therapeutic medical misadministration. There 
were no abnormal occurrences reported by the Agreement States. 
The report also contains information updating some previously re- 
ported abnormal occurrences. 


50779 (NUREG—0887-Suppl.10) Safety evaluation report 
related to the operation of Perry Nuclear Power Plant, Units 
1 and 2 (Docket Nos. 50-440 and 50-441), Supplement No. 10. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation). Sep 1986. 189p. 
NTIS, PC A09/MF AOl1 - GPO. File Number T186901755. 

Supplement No. 10 to the Safety Evaluation Report 
(NUREG-0887) on the application filed by the Cleveland Electric 
Illuminating Company on behalf of itself and as agent for the Du- 
quesne Light Company, the Ohio Edison Company, the Pennsylva- 
nia Power Company, and the Toledo Edison Company (the Central 
Area Power Coordination Group or CAPCO), as applicants and 
owners for a license to operate the Perry Nuclear Power Plant, 
Units 1 and 2 (Docket Nos. 50-440 and 50-441), has been prepared 
by the Office of Nuclear Reactor Regulation of the US Nuclear 
Regulatory Commission. The facility is located in Lake County, 
Ohio, approximately 35 miles northeast of Cleveland, Ohio. This 
supplement reports the status of certain issues and action items that 
had not been resolved or completed at the time of publication of 
the Safety Evaluation Report and Supplements Nos. 1 through 9 to 
that report. 


(NUREG—1057-Suppl.2) Safety Evaluation Report 
related to the operation of Beerer Valley Power Station, Unit 
2 Wocket No. cap Supplement No. 2. (Nuclear Regula- 
tory Commission, W DC (USA). Office of Nucle- 
ar Reactor Regulation). Au; “oo cot a NTIS, PC A03/MF 
AOl1 - GPO. File Number 

This report, Supplement No. amiainiiiieil Evaluation 
Report for the application filed by the Duquesne Light Company, 
et al. (the applicant) for a license to operate the Beaver Valley 
Power Station Unit 2 (Docket No. 50-412), has been prepared by 
the Office of Nuclear Reactor Regulation of the US Nuclear Regu- 
latory Commission. This supplement reports the status of certain 
items that had not been resolved at the time the Safety Evaluation 
Report was published. 
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50781 (NUREG—1080-Vol.3) Long-range research oo 
FY 1987-FY 1991. Volume 3. (Nuclear Regulatory 

sion, Washington, DC (USA). Office of Nuclear R Looaey 
Research). Aug 1986. 112p. NTIS, PC A06/MF AOi - 
GPO. File Number T186901748. 

The Long-Range Research Plan (LRRP) was prepared by 
the Office of Nuclear Regulatory Research (RES) to assist the 
NRC in coordinating its long-range research planning with the 
short-range budget cycles. The LRRP lays out programmatic ap- 
proaches for research to help resolve regulatory issues. The san 
will be updated annually. It covers: operating reactor inspection, 
maintenance, and repair; equipment qualification; seismic research; 
reactor operations and risk; thermal-hydraulic transients; severe ac- 
cidents; radiation protection and health effects; and waste manage- 
ment. 


50782 (NUREG—1125-Vol.7) Compilation of a spee of 
The Committee on Reactor Safeguards, 1985 

Volume 7. (Nuclear Regulatory Commission, Washington 
DC (USA). Advisory Committee on Reactor Safeguards). 
May 1986. 199p. NTIS, PC A09/MF AOl - GPO. File 
Number T1I86901461. 

This compilation contains 63 ACRS reports submitted to the 
Commission or to the Executive Director for Operations during 
calendar year 1985. All reports have been made available to the 
public through the NRC Public Document Room and the US Li- 
brary of Congress. No classified or other controlled information 
was prepared in 1985. The reports are divided into two groups: 
Part 1: ACRS Reports on Project Reviews, and Part 2: ACRS Re- 
ports on Generic Subjects. Part 1 contains ACRS reports alphabet- 
ized by project name and within project name by chronological 
order. Part 2 categorizes the reports by the most appropriate gener- 
ic subject area and within subject area by chronological order. 


50783 (NUREG/CR—1211) Uncertainty in calculated 
surface and surface heat flux of THTF heater 
rods. Childs, K.W. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). Dec 1980. Contract AC05-840OR21400. 79p. 
(ORNL/NUREG/CSD/TM—12). NTIS, PC A05/MF A01 
- GPO. File Number T185015845. 

This report presents a procedure for determining the uncer- 
tainty in the output of a complex computer code resulting from un- 
certainties in its input variables. This method is applied to ORINC 
(Oak Ridge Inverse Code) to estimate the uncertainty in the calcu- 
lated surface temperature and surface heat flux of a THTF heater 
during a blowdown transient. The significant input variables are 
identified and 95% confidence bands are calculated for the code 
outputs based on the uncertainty in these input variables. 21 refs., 
43 figs. 


— ane ee ee Licensee event 
(LER) compilation for month of July 1986. (Oak 

Rge National Lab., TN (USA)). Aug k 
5-840R2 1400. 166p. (ORNL/NSIC—200-Vol.5-No.7). 
NTIS, PC A08/MF A0O1 - GPO. File Number T186015550. 
This monthly report contains Licensee Event Report (LER) 
operational information that was processed into the LER data file 
of the Nuclear Safety Information Center (NSIC) during the one 
month period identified on the cover of the document. The LERs, 
from which this information is derived, are submitted to the Nucle- 
ar Regulatory Commission (NRC) by nuclear power plant licensees 
in accordance with federal regulations. Procedures for LER report- 
ing for revisions to those events occurring prior to 1984 are de- 
scribed in NRC Regulatory Guide 1.16 and NUREG-1061, Instruc- 
tions for Preparation of Data Entry Sheets for Licensee Event Re- 
ports. For those events occurring on and after January 1, 1984, 
LERs are being submitted in accordance with the revised rule con- 
tained in Title 10 Part 50.73 of the Code of Federal Regulations (10 
CFR 50.73 - Licensee Event Report System) which was published 
in the Federal Register (Vol. 48, No. 144) on July 26, 1983. 
NUREG-1022, Licensee Event Report System - Description of 
Systems and Guidelines for Reporting, provides supporting guid- 
ance and information on the revised LER rule. The LER summa- 
ries in this report are arranged alphabetically by facility name and 
then chronologically by event date for éach facility. Component, 
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system, keywork, and component vendor indexes follow the sum- 
maries. Vendors are those identified by the utility when the LER 
form is initiated; the keywords for the component, system, and gen- 
eral keywork indexes are assigned by the computer using correla- 
tion tables from the Sequence Coding and Search System. 


50785 (NUREG/CR—3262-Vol.4) COBRA-NC: a ther- 
mal hydraulics code for transient analysis of nuclear reactor 
Volume 4, Users’ manual for containment 
sis, Wheeler, C.L.; Thurgood, M.J.; Guidotti, T.E.; DeBel- 
lis, D.E. (Pacific Northwest Lab., "Richland, WA "(USA)). 
Aug 1986. Contract AC06-76RL01830. 259p. (PNL—5515- 
Vol.4). NTIS, PC A12/MF AOl - GPO. File Number 
186015600. 

COBRA-NC is a digital computer program written in FOR- 
TRAN IV that simulates the response of nuclear reactor compo- 
nents and systems to thermal-hydraulic transients. The code solves 
the multicomponent, compressible, three-dimensional, two-fluid, 
three-field equations for two-phase flow. The three velocity fields 
are the vapor/gas field, the continuous liquid field, and the liquid 
drop field. This volume of the manual provides the user with an 
explanation of the input required to simulate the response of multi- 
compartment nuclear containment systems to postulated loss-of- 
coolant accidents that result in the release of steam, water, and/or 
noncondensable gases into the containment. 


50786 (NUREG/CR—3805-Vol.4) Engineering character- 
ization of ground motion. Task Il; soil structure interaction 
effects on structural response. Volume 4, Luco, J.E.; Wong, 
H.L.; Chang, C.Y.; Power, M.S.; Idriss, I.M. (Structural and 
Earthq uake Engineering Consultants, Inc., Sierra Madre, 
CA (USA): Woodward-Clyde Consultants, Walnut Creek, 
CA (USA)). Aug 1986. 424p. NTIS, PC A18/MF AOI - 
GPO. File Number T186901727. 

This report presents the results of part of a two-task study 
on the engineering characterization of earthquake ground motion 
for nuclear power plant design. The overall objective of this re- 
search program sponsored by the US Nuclear Regulatory Commis- 
sion (USNRC) is to develop recommendations for methods for se- 
lecting design response spectra or acceleration time histories to be 
used to characterize motion at the foundation level of nuclear 
power plants. 15 refs., 199 figs., 78 tabs. 


(NUREG/CR—3805-Vol.5) character- 
saison: 4 qxemsel Gidine. ‘Beak: 3: Geniaeey meet: Volume 
5. Power, M.S.; Chang, C.Y.; Idriss, I.M.; Kennedy, R.P. 
(Woodward-Clyde Genaiiiete, Walnut Creek, CA (USA); 
NTS/Structural Mechanics Associates, Newport Beach, CA 
(USA)). Aug 1986. 159p. NTIS, PC A08, AOl1 - GPO. 
File Number T186901728. 

This report presents the results of part of a two-task study 
on the engineering characterization of earthquake ground motion 
for nuclear power plant design. The overall objective of this re- 
search program sponsored by the US Nuclear Regulatory Commis- 
sion (USNRC) is to develop recommendations for methods for se- 
lecting design response spectra or acceleration time histories to be 
used to characterize motion at the foundation level of nuclear 
power plants. 


(NUREG/CR—3858) TRAC-PF1/MOD1: an ad- 
water 


for 

-hydraulic Liles, D.R.; Mahaffy, 
J.H. (Los Alamos National Lab., NM (USA). Safety Code 
Development Group). Jul 1986. Contract W-7405-ENG-36. 
843p. (LA—10157-MS). NTIS, PC A99/MF A0O1 - GPO. 
File Number T186014897. 

The Los Alamos National Laboratory is developing the 
Transient Reactor Analysis Code (TRAC) to provide advanced 
best-estimate predictions of postulated accidents in light-water reac- 
tors. The TRAC-PF1/MOD1 program provides this capability for 
pressurized water reactors and for many thermal-hydraulic test fa- 
cilities. The code features either a one- or a three-dimensional treat- 
ment of the pressure vessel and its associated internals, a two-fluid 
nonequilibrium hydrodynamics model with a a —_ 
field and solute tracking, flow- it constitutive 
den tecstanint, optionsl cefloné toiling copehtitay Gay betiensteas 


ERA-11/22 / 6916 


and falling-film quench fronts, and consistent treatment of entire ac- 
cident sequences including the generation of consistent initial condi- 
tions. The stability-enhancing two-step (SETS) numerical algorithm 
is used in the one-dimensional hydrodynamics and permits this por- 
tion of the fluid dynamics to violate the material Courant condition. 
This technique permits large time steps and, hence, reduced run- 
ning time for slow transients. 


50789 (NUREG/CR—4099) Age-related degradation of 
naturally-aged class 1E battery cells. Bonzon, L.L.; Janis, 
W.J.; Bellamy, G. (Sandia National Labs., Albuquerque, 
NM (USA); Ontario Hydro Research Center, Toronto 
CAND Apr 1986. Contract AC04-76DP00789. 5 
SAND—84-2632). NTIS, PC A04/MF A0Ol1 - GPO. File 
Number T186015183. 

The seismic-fragility response of naturally-aged nuclear sta- 
tion safety-related batteries is of interest for two reasons: (1) to de- 
termine actual failure modes and thesholds and (2) to determine the 
validity of using the electrical capacity of individual cells as an in- 
dicator of the potential survivability of a battery given a seismic 
event. prior reports in this series discussed the seismic-fragility tests 
and results for three specific naturally-aged cell types: 12-year old 
NCX-2250, 10-year old LCU-13, and 10-year old FHC-19. This 
report focuses on the postseismic evaluations of the internals of the 
cells. Two distinct failure modes were observed (but not in all cells 
or types): complete physical separation at the terminal post-plate 
hanger interface and cell capacity of less than 80% of nominal fol- 
lowing the 3-hour postseismic discharge capacity test. The signifi- 
cant age-related effects in terms of seismic survivability, in decreas- 
ing order of importance, were determined to be: (1) formation of 
brittle, corroded positive bus material; and (2) excessive sulphation 
of positive plate active material causing hardening and expansion of 
positive plates. 


50790 (NUREG/CR—4340-2-Vol.34) Reactor safety re- 
search semiannual report, July-December 1985. Volume 34. 
= National Labs., Alb NM (USA). Reactor 

ety Research Dept.). Jul 1986. Contract AC04 
76DP00789. 330p. (SAND—85-1606-2-Vol.34). NTIS, PC 
A15/MF AOI - GPO. File Number T186015835. 

Sandia National Laboratories is conducting, under USNRC 
sponsorship, phenomenological research related to the safety of 
commercial nuclear power reactors. The research includes experi- 
ments to simulate the phenomenology of accident conditions and 
the development of analytical models, verified by experiment, 
which can be used to predict reactor and safety systems perform- 
ance behavior under abnormal conditions. The objective of this 
work is to provide NRC requisite data bases and analytical methods 
to (1) identify and define safety issues, (2) understand the progres- 
sion of risk-significant accident sequences, and (3) conduct safety 
assessments. The collective NRC-sponsored effort at Sandia Nation- 
al Laboratories is directed at enhancing the technology base sup- 


problem 
aerosol model. Helton, J.C.; Iman, R.L.; Johnson, J.D.; 
Leigh, C.D. (Arizona State Univ., Tempe (USA). Dept. of 


Mathematics; Sandia National Labs., Albuquerque, NM 
(USA). Safety and ne Studies Div.; Science A: 

lications International Co ue, ‘NM (USA)). 
un 1986. Contract AC04- SD POOTED Op. (SAND—85- 
eee NTIS, PC A04/MF AOl - GPO. File Number 


The MAEROS serosol model is being incorporated into the 
MELCOR code system for the calculation of risk from severe reac- 
tor accidents. To gain insight to assist in this incorporation, a com- 
putational test problem involving a five-component aerosol in the 
containment of a pressurized water reactor was analyzed with 
MAEROS. The following topics were investigated: (1) the CRAY- 
1 CPU time requirements to implement and solve the system of dif- 
ferential equations on which MAEROS is based, (2) the effects on 
computational time and representational accuracy due to the use of 
different overall section boundaries and numbers of sections and 
components, and (3) the behavior of the aerosol and the variables 
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which influence this behavior. Uncertainty and sensitivity analysis 
techniques based on Latin hypercube sampling and regression anal- 
ysis were used in the investigation. Ten sections and overall section 
boundaries from 0.1E-6 m to 50.E-6 m were found to be adequate 
for the problem under consideration. Further, solution time was 
generally found to be a thousand times or more faster than real 
time, which is felt to be adequate for MELCOR. Stepwise regres- 
sion, standardized regression coefficients and partial correlation co- 
efficients were used to investigate the sources of variation in com- 
putational time and suspended aerosol concentration. 18 refs., 27 
figs., 11 tabs. 


50792 (NUREG/CR—4521) TURC2 and 3: large scale 
UO./ZrO./Zr melt-concrete interaction experiments and 
analysis. Gronager, J.E.; Suo-Anttila, A.J.; Brockmann, \~ 
(Sandia National Labs., Albuquerque, NM (USA)). J 
1986. Contract AC04-76DP00789. 179p. (SAND-86-0318). 
NTIS, PC A09/MF AO1 - GPO. File Number T186015365. 
Two large scale UO2/ZrO2/Zr debris-concrete experiments 
TURC2 and TURC3 are reported here. The experiments consisted 
of pouring a large quantity of molten UO2/ZrO./Zr mixtures onto 
limestone-common sand concrete. The molten material was allowed 
to cool naturally--no internal heating was present. Data for con- 
crete ablation, gas evolution including composition and flow rate, 
and aerosol generation are presented. The experimental results indi- 
cate very rapid crusting with no detectable concrete ablation. Gas 
reduction of HzO and CO: to Hz and CO was found to occur even 
with a purely oxidic (UO2/ZrO2) melt. Aerosol concentrations 
varied from 62 g/m‘ to less than 1 g/m* in the experiments. A ther- 
mal analysis of the experiments was performed. The analysis is con- 
sistent with the result that rapid crusting with minimal concrete ab- 
lation occurs in both experiments. 


50793 (NUREG/CR—4566) COMPBRN III: a computer 
code for modeling compartment fires. Ho, V.; Siu, N.; Apos- 
tolakis, G.; G.F. (Oak Ridge National Lab., ™ 
(USA). Engineering Physics and Mathematics Div.). Jul 
1986. Contract AC05-840R2 1400. 207p. (ORNL/TM— 
10005). NTIS, PC Al10/MF AOl - GPO. File Number 
1186013566. 

The computer code COMPBRN III deterministically models 
the behavior of compartment fires. This code is an improvement of 
the original COMPBRN codes. It employs a different air entrain- 
ment model and numerical scheme to estimate properties of the 
ceiling hot gas layer model. Moreover, COMPBRN III incorpo- 
rates a number of improvements in shape factor calculations and 
error checking, which distinguish it from the COMPBRN II code. 
This report presents the ceiling hot gas layer model employed by 
COMPBRN III as well as several other modifications. Information 
necessary to run COMPBRN III, including descriptions of required 
input and resulting output, are also presented. Simulation of experi- 
ments and a sample problem are included to demonstrate the usage 
of the code. 37 figs., 46 refs. 


50794 (NUREG/CR—4629) Independent verification of 
radionuclide calculations for selected Caz 


accident scenarios. - 
zoli, E.; Davis, R.; Khatib-Rahbar, M.; Lee, M.; Nour- 
bakhsh, H.; Schmidt, E.; Divadeenam, M.; Davis, R. 
(Brookhaven National Lab., Upton, NY (USA). Nuclear 
Energy Dept.). Jul 1986. Contract AC02-76CH00016. 25 
(BNL-NUREG—51998). NTIS, PC Al2/MF A0O1 - G 
File Number T186014257. 

An independent verification of the Source Term Code Pack- 
age (STCP) calculated source terms resulting from severe nuclear 
reactor accidents is presented. This consists of assessing the model- 
ing options, data transfer, and problem nodalization for both Boil- 
ing and Pressurized Water Reactor applications. Independent calcu- 
lations are also performed for four specific accident scenarios in 
three different light water reactor containment designs. A detailed 
review and assessment of the Battelle Columbus Laboratories 
(BCL) calculated results using the STCP for four reference plants 
is also made. Comparison of the STCP calculated source terms 
with the suite of codes as documented in BMI-2104 is also given 
when applicable. 
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50795 (NUREG/CR—4643) Evaluation of core damage 
sequences —_— by loss of reactor coolant pump seal cool- 
ing. Mitra, S.; Baradaran, R.; he R. "imal Corp., 
Melvilie,” NY prUSAyS. Aug 1986. Contract AC02- 
76CH00016. 57p. (BNL-NUREG—52003). NTIS, PC A04/ 
MF AOI - GPO. File Number T186015186. 

This report is concerned with core damage accident se- 
quences initiated by loss of component cooling water, leading to 
loss of reactor coolant pump seal cooling, subsequent primary cool- 
ant leakage, and failure to make up the coolant loss. Three plants 
are considered: Indian Point Unit 3, Midland Unit 2, and Calvert 
Cliffs Unit 1. It is shown that design differences in the overall seal 
cooling support systems are responsible for considerable variation 
in the likelihood of, and plant response to, loss of component cool- 


(USA). ‘ie ia Mechanical Engineering). 
NTIS, PC A05/MF AO! - GPO. File Number 

In order to study the two-phase hydrodynamics of a pressur- 
ized water reactor during emergency reflood, a group of four in- 
struments has been developed for installation at the core and upper 
plenum interface. These instruments are a drag body, a cut-out por- 
tion of the end-box tie plate; a turbine meter located above one of 
the tie-plate holes; a differential pressure measurement across the tie 
plate; and a collapsed liquid level measurement above the tie plate. 
A single-module air and water apparatus simulates the PWR during 
reflood. Tests are done with the upper plenum empty, and with it 
containing simulated control rod guide tubes and baffle plates. The 
flow regimes studied are flooded and unflooded countercurrent 
flow, upflow, and combined injection. The upper plenum internals 
have a significant effect on the behavior of the two-phase flow. An 
algorithm to determine the individual mass flowrates of gas and 
liquid is presented. This algorithm depends on the drag body force 
measurement, the differential pressure measurement, the collapsed 
liquid level, and the flooding line. 


(OEFZS-A—0754) naan and implementa- 
tion of emergency in French nuclear 
power plants. Dworzak, F.; Innerhofer, H. (Oesterrei- 
chisches Forschungszentrum Seibersdorf G. m.b.H.; Oester- 
reichisches Forschungszentrum Seibersdorf G.m. b.H. Inst. 
fuer Reaktorsicherheit). Nov 1985. vp. (In German). (RS— 
268/85). Author, OEFZS, A-2444 Seibersdorf, Austria. 

Limited distribution. 

This report describes the present situation in connection with 
the development and implementation of emergency operating pro- 
cedures (EOP’s) in French nuclear power plants. The report is 
mainly based on a comprehensive selection of relevant publications, 
and gives the actual situation until November 1985. The scope and 
the objectives of the usually applied event-orriented procedures are 
explained, and the reasons for modifying this type of emergency in- 
structions are analysed. Further on, main emphasis is given to de- 
scribe the various measures taken in French 900-MW-PWR plants 
both to improve previous shortcomings and to implement a new 
type of state-oriented ing procedure. Comprising these endea- 
vours, the new physical state approach to EOP’s is introduced, im- 
provements in control room design and computer-based operator 
information systems are described, and the modified organisation of 
crew tasks, crew responsibilities, operator training, and the design 
and validation of the new lures are thoroughly ex- 
plained. Modifications to 1300- and 1500-MW PWR’s are men- 
tioned. A representative selection of references and figures is given 
to demonstrate the wide scope of improvements relevant for a 
more reliable operation, particularly in incident or accident situa- 
tion. 


50798 (RKS—85-02) Summary of operating experience at 
Swedish nuclear power plants in 1984, (Nuclear Safety Board 
of Swedish Utilities, Stockholm). Jan 1985. 24p. NTIS (US 
Sales Only), PC A02/MF AO01. File Number DE86703394. 

The four owners on nuclear power plants in Sweden - The 
Swedish State Power Board, Forsmarks Kraftgrupp AB, Sydkraft 
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AB and OKG AKTIEBOLAG .- formed in 1980 the Nuclear 
Safety Board of the Swedish Utilities as 2 joint body for collabora- 
tion in safety matters. The Board participates in coordination of the 
safety work of the utilities and conducts its own safety projects, 
wherever this is more efficient than the utilities’ working independ- 
ently. The work of the Board shall contribute to optimizing safety 
in the operation of the Swedish nuclear power plants. The most im- 
portant function of the Board is to collect, process and evaluate in- 
formation on operational disturbances and incidents at Swedish and 
foreign nuclear power plants and then use the knowledge thus 
gained to improve the safety of the operation of the Swedish nucle- 
ar power plants (experience feedback). The work with Experience 
Feedback proceeds in three stages: Event follow-up, Fault analysis 
and Feedback of results. The Board runs a system for experience 
feedback (ERF). ERF is a computer-based information and commu- 
nication system. ERF provides the Board with a daily update of 
a eeee See Sete Se ae Paes 
plants. Each Swedish nuclear power station supplies the ERF 
system with data on, among other things, operation and 
distrubances. Important experiences are thereby fed back to eee 
operation. from foreign nuclear power stations can be 
of interest to the Swedish nuclear power plants. This information 
comes to RKS and is reviewed daily. The information that is con- 
sidered relevant to Swedish plants is fed after analysis into the ERF 
system. Conversely, foreign nuclear power stations can obtain in- 
formation from the operation of the Swedish plants. 


(SAND—85-2073) Studies of low velocity, low 


open pool research é 
El-Genk, M.S.; Philbin, J.S. (New Mexico Univ., Albuquer- 
ue (USA). t. of Chemical and Nuclear Engineering; 
ia Nati Labs., Albuquerque, NM (USA)). Mar 
1986. Contract AC04-76DP00789. 142p. NTIS, PC A07/ 
MF AOl1; 1; GPO Dep. File Number D 6010323. 

This report describes a new thermal hydraulic experimental 
facility at the University of New Mexico that was designed and 
built to study low velocity, low pressure heat transfer phenomena 
associated with the operation of open pool research reactors. The 
closed-circulation type loop provides a capability of operating up to 
three test sections in parallel under forced and/or natural circula- 
tion flow conditions. Forced turbulent flow experiments, performed 
to validate the loop and its instrumentation, are described. Correla- 
tions from these experiments agree with the widely used Dittus- 
Boelter correlations to within +-16%. In addition, most of the 
available experimental and theoretical studies in both natural con- 
vection and combined natural/forced laminar flows are tabulated in 
the extensive literature-review section of this report. The report in- 
troduces a scooping map showing the range of applicability of the 
convection correlations that were reviewed. The work reported 
here was performed during the first year of a multiyear, joint re- 
search program in thermal hydraulics, which is being conducted at 
the University of New Mexico with support from Sandia National 
Laboratories and GA Technologies. 103 refs., 47 figs., 10 tabs. 


50800 (SAND—86-0724C) Screening tests of component 
survivability in secondary environments produced by fires. Ja- 
cobus, M.J. (Sandia National Labs., Albuquerque, NM 
(USA). Qualification Methodology Assessment Div.). 1986. 
Contract AC04-76DP00789. 9p. (CONF-860908—2). NTIS, 
PC A02. File Number DE86015404. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

°° sThi report summarizes results of screening tests to deter. 
mine component survivability in secondary environments created 
by fires. These environments include increased temperature levels, 
increased humidity levels, and the presence of particulates and cor- 
rosive vapors. Also, data collected to measure chloride ions in the 
exhaust of several fires is summarized. Results of the component 
tests show actual failure or some indication of failure for strip chart 
recorders, electronic counters, an oscilloscope amplifier, and 
switches and relays. The chloride measurements show that most of 
the hydrogen chloride generated in the test fires is combined with 
particulate by the time it reaches the exhaust duct, indicating that 
hydrogen chloride condensation may be less likely to occur than 
small scale data implies. 
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50801 (SAND—86-1936C) Chemical phenomena and fis- 
sion behavior during core debris/concrete interac- 
tions. Powers, D.A. (Sandia National Labs., Albuquerque, 
NM (USA)). 1986. Contract AC04-76DP00789. 13p. 
(CONF-8609126—3). NTIS, PC A02/MF A01 - GPO. File 
Number T186015406. 

From Speciali on core debris/concrete interac- 
tions; Palo Alto, CA, USA (3 Sep 1986). 

The importance of chemical processes to the prediction of 
core debris interactions with concrete and associated aerosol gen- 
eration is discussed. Some chemical processes that should be con- 
sidered in improving existing models are described. Chemical proc- 
esses could make the metal phase of core debris more dense than 
the oxide phase. Speciation of the melt can affect the apparent ac- 
tivity of melt constituents. Examples of speciation involving vari- 
able oxidation states and molecular aggregation are described. Con- 
sideration of silicate formation is shown to be unimportant for pre- 
dicting barium release during core debris interactions with lime- 
stone concrete. Other chemical processes such as the effects of 
borate chemistry, vapor condensation and the effects of chlorides 
and sulphides are discussed briefly. 


50802 (SKI-B—59-83) Calculation of BDHT-tests with 
RELAP5. Final report. Rundstroem, T. (Swedish Nuclear 
Power Ins rate, Stockholm; Energiteknisk Utveckling 
AB, Stockholm (Sweden)). 6 Dec 19. (In Swedish). 
(ETU—3039-01). NTIS (US Sales Only), A04/MF AOi1. 
File Number DE86703385. 

Calculations with the RELAP 5 computer code have been 
carried out for two LOCA-/BDHT-tests, run numbers 4903/16 and 
6007/26, performed in the Two-Loop Test Apparaturs (TLTA) by 
GE. In this report RELAP 5-results are presented and compared 
with corresponding experimental data and ASEA-ATOMS:s 
GOBLIN calculations. A few ‘users experiences’ of modelling are 
included as additional information. Studies performed here show 
that steady-state initial conditions may be calculated within short 
problem solution times (about 5 sec), on the assumption that main 
operational parameters are well known and that input data satisfy 
an overall heat balance for the loop. The hydrodynamic results for 
the LOCA-transients agree well with main experimental data and 
GOBLIN calculations. However, minor deviations for certain pa- 
rameters were found in the RELAP 5 calculations. The system 
pressure has been overestimated in the beginning and underestimat- 
ed in the end of transient, and the lower plenum flashing has been 
predicted to take place 1-2 sec later than in the tests. Void fractions 
were somewhat overestimated in the upper plenum. Fall-back cool- 
ing has been predicted for one of the two cases investigated here. 
The dry-out criterion in RELAP 5 is found to be realistic or slight- 
ly conservative. Cladding were well-predicted by 
RELAP 5 for case number 6007 but were underestimated for case 
number 4903. The underestimation was 65-80 K in the middle of 
the core and 110 K for the cladding peak temperature (overall). 
Four reasons for the discrepancy between measured and calculated 
cladding temperatures are discussed in the report. 


(SRD-R—294) Zircaloy-uranium dioxide reaction. 
Sohaabens B.D. Safety and Reliability Director- 
ate, Culcheth). Sep 1984. ta te Kingdom Atomic 
Energy Authority, Wigshaw Culcheth, Warrington, 
WAS3 4NE. File Number T186901 197. 

The chemical interaction between Zircaloy (fuel clad) and 
uranium dioxide (fuel pellets) is considered. Reaction conditions, ki- 
netics, phase formation and associated melting temperatures are re- 
viewed. The review includes liquid and solid state interactions 
under both isothermal and transient temperature conditions. 16 
refs., 18 figs. 


50804 (TPR-NS—27-No.3) Nuclear Safety. Technical 
progress review, July-September 1986. Volume 27, No. 3. 
1 E.G. (ed.). (Oak peteny National Lab., TN (USA). 

a ee, Analysis Center). 1986. 142p. I. File 
Neuter 


Separate abstracts were prepared for 8 papers in this report. 
(JDB) 
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50805 (VTT-TIED—370) Importance of emergency in- 
structions in control room work of a nuclear power plant. 
Tuominen, L. (Valtion Teknillinen Tutkimuskeskus, 

(Finland); Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). Metallilaboratorio). Sep 1984. 30p. (In 
A03/MF AOI. 


Finnish). NTIS 
(US Sales Only), File Number 
DE86703387. 

The Three Mile Island accident started different investiga- 
tions, especially in the control rooms in the United States and also 
everywhere else. The most important part of suplivisory work at a 
nuclear power plant is the use of normal instructions and more crit- 
ical emergency instructions. The development of emergency rules 
in the USA and France is shortly reviewed. The functional base of 
the instructions and the exact facts to be considered while writing 
the instructions are discussed. The verification of the instruction is 
quite essential before the instructions are taken into use. 


50806 (DOE/NBM—6015778) Accident at the Chsrnebyi 


Energy Agency Expert t 
1986, Vienna). ee Washington, DC; Gosudarstvennyj 
Komitet po Ispol’zovaniyu ee Ehnergii SSSR, 
Moscow). 17 Aug 1986. Translation of . 706p. NTIS, PC 
A99/MF AO1; 1; GPO Dep. File Number DE86015778. 
This report on the accident at the Chernobyl nuclear power 
plant describes the plant and associated RBMK-1000 reactors and 
gives a chronology of the development of the accident. The causes 
of the accident are discussed as well as an analysis of the process of 
development of the accident. Also discussed are measures adopted 
to increase power plant safety and prevent development of similar 
accidents. (ACR) 


50807 Oxidation of UQ. by high-pressure steam. 
Olander, D.R. (Lawrence Berkeley Lab., Dept. of Nuclear 
Engineering, Materials and Maso Research Div., Univ. 
of California, Berkeley, CA 94720). Nuclear Tt echnology; 74: 
No. 2, 215-217(Aug 1986). Contract AC03-76SF00098. 

Thermodynamically, the oxygen potential of pure steam in- 
creases as the pressure increases. As a result, high-pressure steam 
can produce more highly oxidized urania than can steam at atmos- 
pheric pressure. Oxygen-to-uranium ratios as high as 2.60 can theo- 
retically be attained in steam at 150 atm and temperatures near 
1600°K. Oxidation to this extent can render the fuel nearly as im- 
portant a source of hydrogen as the cladding in severe fuel damage 
accidents. Fuel oxidation by steam, however, is endothermic and 
provides a heat sink rather than a heat source. 


50808 Lessons from the Indian Point hearing. Spec > 
H. ~ York Power Authority, NY). Nuclear Safety; 21 
No. 3, 305-315(Jul-Sep 1986). 

A unique Nuclear Regulatory Commission hearing on the 
Indian Point (IP) nuclear plants has recently been concluded. Nu- 
clear risks at IP, the most densely populated nuclear power plant 
site in the United States, were shown to be very low, principally 
due to the large-volume, high failure-pressure containment build- 
ings these plants have. The hearing explored many major nuclear 
safety and policy issues, including the use of probabilistic risk as- 
sessments (PRAs), reduced source terms, emergency planning, 
severe core damage accidents, and preliminary safety goals. Al- 
though very sophisticated analyses were presented during the hear- 
ing, it can now be shown with minimal use of PRA techniques or 
reliance on reduced source terms that these and other nuclear 
plants present risks that are small compared with nonnuclear 
sources. 


50809 Thirteenth NRC water reactor safety research in- 
formation meeting. Kimmins, A.D.C. Nuclear Safety; 27: No. 
3, 315 3290er See 1986). 


This article summarizes the Thirteenth Water Reactor Safety 
Research Information Meeting sponsored by the Nuclear Regula- 
tory Commission, Office of Nuclear Regulatory Research, held at 
the National Bureau of Standards, Gaithersburg, MD, on October 
22-25, 1985. 
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50810 | Methodology for validation of plant 
and fault CP. (Ar- 


identification. Tzanos, 
gome National Lab., IL). Nuclear Safety; 27: No. 3, 351- 
58(Jul-Sep 1986). 

A methodology has been developed that provides validation 
of safety-significant plant parameter measurements, plant state veri- 
fication, and fault identification in the presence of many instrumen- 
tation failures, including common-cause failures. This methodology 
is based on a systematic search for a “minimum system validation 
set” and plant computer models that run in real time. A minimum 
system validation set is defined as a set that contains a minimum 
number of parameters sufficient to define the system state (mini- 
mum system state definition set) plus one more parameter whose 
value can be analytically generated from the minimum system state 
definition set. This methodology is presented using a liquid-metal 
fast breeder reactor plant as a reference. All the minimum system 
validation sets, the associated instrumentation failures, and the sets 
of instrumentation failures that do not allow plant state verification 
are determined ‘or this plant. 


radiological impacts of 
ed offsite waste 

Moore, E.B. (Pacific Northwest Lab., Richland, WA). Nu- 
clear Safety; 27: No. 3, 359-368(Jul-Sep 1986). 

Of the three reactor decommissioning alternatives considered 
by the Nuclear Regulatory Commission in its recently proposed 
regulation - DECON, ENTOMB, and SAFSTOR - only the last is 
acceptable if onsite storage of radioactive waste or spent fuel is re- 
quired. This article presents SAFSTOR decommissioning scenarios 
from recent literature for multireactor and single-reactor sites. It 
describes SAFSTOR decommissioning with offsite disposal or with 
onsite storage of radioactive waste, spent fuel, or both. A compari- 
son of costs and radiological impacts shows that reactors can be de- 
commissioned economically and safely by safe storage followed by 
deferred decontamination even if offsite disposal facilities for radio- 
active waste are temporarily unavailable. 


pn oe ee ae 
modeling and emergency planning. Kaiser, G.D. 
(US Corp, Galebaune MD). Nuclear Safety; 27: No. 3, 

0-340 -Sep 1986). 

Current research into fission-product source terms from re- 
actor accidents reveals that in many cases the magnitude is smaller 
than that previously predicted. The impact of the current research 
on ex-plant consequence modeling and emergency planning require- 
ments has been assessed by using an exhaustive set of sensitivity 
studies carried out with the CRAC2 computer code. Important re- 
sults are that, if the release fraction of volatile fission products is 
just under 0.1, early fatalities will be extremely unlikely, evacuation 
to avoid life- or injury-threatening doses will not be needed beyond 
about 2 miles (about 3.2 km) from the plant, and the Nuclear Regu- 
latory Commission's early fatality safety goal will be met easily. 
Other consequences examined include early injuries, latent cancer 
fatalities, offsite costs, areas of land requiring interdiction or decon- 
tamination, the latent cancer fatality safety goal, and the 50-mile 
(80-km) plume exposure Emergency Planning Zone. 


Nonlinear dynamics and stability of boiling water 
reactors: Part 2 - Quantitative analysis. March-Leuba, J.; 
Cacuci, D.G.; Perez, R.B. (Univ. of Tennessee, Dept. of 
Nuclear Engineering, Knoxville, TN 37919). Nuclear Sci- 
ence and Engineering; 93: No. 2, 124-136(Jun 1986). 

A physical model of nonlinear boiling water reactor (BWR) 
dynamics has been developed and employed to calculate the ampli- 
tude of limit cycle oscillations and their effects on fuel integrity 
over a wide range of operating conditions in the Vermont Yankee 
reactor. These calculations have confirmed that, beyond the thresh- 
old for linear stability, the reactor’s state variables undergo limit 
cycle oscillations. This work shows that the amplitudes of these os- 
cillations are very sensitive to changes in operating conditions and 
are not restricted to small magnitudes as observed in previous sta- 
bility tests. Consequently, large-amplitude limit cycle oscillations 
become a possible scenario for BWR operation at low-flow condi- 
tions. The effects on fuel integrity of such large-amplitude oscilla- 
tions have been studied in detail. In particular, it has been shown 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


that limit cycles that oscillate with frequencies higher than 0.25 Hz 
and that reach the high-power safety scram level of 120 % are not 
likely to compromise fuel integrity. 


50814 Evaluation of performance of eight CHF correla- 
tions with the VIPRE-1 computer code. Cuta, J. (Battelle, 
Pacific Northwest Labs., Richland, WA mo ee 56.369 
of Thermal hydraulics of nuclear reactors. M M. La- 

e Park, IL; American Nuclear Society (1983). 
(CoNr-830103—).° 

From 2. international topical ‘meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

This study evaluates the performance of eight publiciy avail- 
able CHF correlations within the VIPRE-1 thermal-hydraulic sub- 
channel. analysis code. The purpose of the study was to provide 
verification for VIPRE-1 and develop guidelines for the application 
of the CHF correlations in the code. VIPRE-1, developed under 
EPRI research project RP-1584, is a core thermal-hydraulic code 
tailored for utility applications. The eight CHF correlations avail- 
able in the VIPRE-1 code include the three major PWR vendors’ 
correlations: CE-1, B & W#2, W-3S and W-3C (an earlier version 
of W-3 used in CE’s COSMO code). The other four correlations 
are more generalized and span large operating ranges, including 
both BWR and PWR conditions. These include MacBeth’s correla- 
tion Bowring’s WSC-2 and mixed-cluster correlations, Biasi’s corre- 
lation, and the EPRI-1 correlation, and the EPRI-1 correlation (de- 
veloped at Columbia University under EPRI sponsorship). 


50815 Applications of the RELAPS5 code to the station 
blackout transients at the Browns Ferry Unit One Plant. 
Schultz, R.; Wagoner, S. (Code Assessment and Applica- 
tion, Idaho National Engineering Lab., EG & G Idaho, 
Inc., P.O. Box 1625, Idaho Falls. ID 83415). pp 530-536 of 
Thermal hydraulics of nuclear reactors. Merilo, M. La- 
Grange Park, IL; American Nuclear Society (1983). 
(CONF-830103—). 

From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

As part of the charter of the Severe Accident Sequence 
Analysis (SASA) Program, station blackout transients have been 
analyzed using a RELAPS model of the Browns Ferry Unit 1 
Plant. The task was conducted as a partial fulfillment of the needs 
of the U.S. Nuclear Regulatory Commission in examining the Unre- 
solved Safety Issue A-44: Station Blackout. The station blackout 
transients were examined (a) to define the equipment needed to 
maintain a well cooled core, (b) to determine when core uncovery 
would occur given equipment failure, and (c) to characterize the 
behavior of the vessel thermal-hydraulics during the station black- 
out transients (in part as the plant operator would see it). These 
items are discussed in the paper. Conclusions and observations spe- 
cific of the station blackout are presented. 


50816 TRAC-PF1 choked-flow model. Sahota, M.; Lime, 


J. (Safety Code Development Group, Energy Div., Los 
Alamos National Lab., Los Alamos, NM 87545), Pp 480-486 
of Thermal hydraulics of nuclear reactors. Merilo, M. La- 
Grange Park, IL; American Nuclear Society (1983). 
(CONF-830103—). 

From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

The two-phase, two-component choked-flow model imple- 
mented in the latest version of the Transient Reactor Analysis Code 
(TRAC-PFI) was developed from first principles using the charac- 
teristic analysis approach. The subcooled choked-flow model in 
TRAC-PF1 is a modified form of the Burnell model. In this paper 
the authors discuss these choked-flow models and their implementa- 
tion in TRAC-PF1. Comparisons using the TRAC-PF1 choked- 
flow models are made with the Burnell model for subcooled flow 
and with the homogeneous-equilibrium model (HEM) for two- 
phase flow. These comparisons agree well under homogeneous con- 
ditions. Generally good agreements have been obtained between 
the TRAC-PF1 results from models using the choking criteria and 
those using a fine mesh (natural choking). Code-data comparisons 
between the separate-effects tests of the Marviken facility and the 
Edwards’ blowdown experiment also are favorable. 
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50817 Numerically induced pressure excursions in two- 
phase-flow calculations. Mahaffy, J.; Liles, D. (Safety Code 
Development Group, Energy Div., Los Alamos National 
Lab., Los.Alamos, NM 87545). pp Ue of Thermal hy- 
draulics of nuclear reactors. Merilo, M. LaGrange Park, IL; 
American Nuclear Society (1983). (CONF- 830103). 

From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

Pressure spikes that cannot be traced to any physical origin 
sometimes are observed when standard Eulerian finite-difference 
methods are used to calculate two-phase-flow transients. The prob- 
lem occurs with varying frequency in nuclear reactor safety codes 
such as RELAP, RETRAN, COBRA, and TRAC. These spiles 
usually result from numerical water packing or from interactions 
between spatial discretization and heat transfer. 


50818 Annular burnout data from rod bundle a 
ments. Yoder, G.; Morris, D.; Mullins, C. (En 

Technology Div., Oak Ridge ‘National Lab., Ont Ride Ridge 
TN 37830). pp 408-420 of Thermal hydraulics of nuclear re- 
actors. Merilo, M. LaGrange Park, IL; American Nuclear 
Society (1983). Contract W-7405-ENG-26. 

Burnout data for annular flow in a rod bundle are presented 
for both transient and steady-state conditions. Tests were performed 
at the Oak Ridge National Laboratory in the Thermal Hydraulic 
Test Facility (THTF), a pressurized-water loop containing an elec- 
trically heated 64-rod bundle. The bundle configuration is typical of 
later generation pressurized-water reactors with 17 x 17 fuel arrays. 
Both axial and radial power profiles are flat. All experiments were 
carried out in upflow with subcooled inlet conditions, insuring ac- 
curate flow measurement. Conditions within the bundle were typi- 
cal of those which could be encountered during a nuclear reactor 
loss-of-coolant accident. Level average fluid conditions within the 
test section were calculated using steady-state mass and energy con- 
servation considerations for the steady-state tests and a transient, 
homogeneous, equilibrium computer code for the transient tests. 
Unlike tube dryout, burnout within a rod bundle does not necessari- 
ly occur at one distinct axial level. The location of individual rod 
dryout was determined by scanning rods axially and locating the 
position where rod superheat increased from ~0 to 30 K or great- 
er. Thermocouple instrumentation within the bundle allows the lo- 
cation of dryout to be determined to within approximately +.5 cm 
for many of the tests. 


50819 Condensation effects in reactor transients. 
Kirchner, W.; Bankoff, S.G. (Los Alamos National Lab., 
Los Alamos, NM). pp 60-68 of Thermal hydraulics of nu- 
clear reactors. Merilo, M. LaGrange Park, IL; American 
Nuclear Society (1983). (CONF-830103—). 

From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

Some recent results pertinent to condensation as it affects the 
course of LWR transients are reviewed. These include interfacial 
shear stress, local condensation heat transfer coefficients, and stabil- 
ity of stratified countercurrent steam-water flow. Cold-leg, and 
combined cold and hot leg, oscillations are also discussed. Some 
avenues for further research are pointed out. 


50820 Parameters for the ie of oscillatory two-phase 
flows. Levin, A.; Montgomery, B. (Oak Ridge National 
Lab., Oak Ridge, TN 37830). p 184-192 of Thermal hy- 
draulics of nuclear reactors. Merilo, M. LaGrange Park, IL; 
American Nuclear Society (1983). (CONF-830103—). 

From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

Sodium boiling is an important phenomenon in the analysis 
of hypothetical accidents in Liquid Metal Fast Breeder Reactors 
(LMFBRs). Tests have been performed at Oak Ridge National Lab- 
oratory (ORNL) in two sodium loops to study sodium boiling be- 
havior. In most of these tests, significant flow oscillations have been 
observed. Testing is currently underway in the Simulant Boiling 
Flow Visualization (SBFV) loop, an atmospheric pressure, single- 
tube water experiment, to study oscillatory flows by direct visual 
means so as to give a better understanding of the mechanisms gov- 
erning these effects. In concern with these and earlier tests, several 
dimensionless parameters have been derived to aid in prdperly scal- 
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ing the experiments and analyzing the data. The derivation of these 
parameters is shown and experimental results are presented to illus- 
trate their applicability. 


50821 TRAC analysis . steam generator overfill tran- 
sients for TMI-1. B. (Los Alamos National Lab., 
Los Alamos, NM). p 562-570 of Thermal hydraulics of nu- 
clear reactors. Merilo, M. Lai e Park, IL; American 
Nuclear Society (1983). ( eee 03—). 

From 2. international topical meeting on nuclear reactor 
thermal ae —— Santa cae - USA (11 Jan 1983). 

reactor safety issue the ov of once- 

eine. steam generators eciiinn, Bh-e0ll to combined primary/secondary 
blowdown has been raised recently. A series of six calculations, 
performed with the LWR best-estimate code, TRAC-PD2, on a 
Babcock & Wilcox Plant (TMI-1), was performed to investigate 
this safety issue. The base calculation assumed runaway main feed- 
water to one steam generator causing it to overfill and to break the 
main steam line. Four additional calculations build onto the base 
case with combinations of a pump-seal failure, a steam-generator 
tube rupture, and the pilot-operated relief valve not reseating. A 
sixth calculation involved only the rupture of a single steam-genera- 
tor tube. The results of these analyses indicate that for the tran- 
sients investigated, the emergency cooling system provided an ade- 
quate make-up coolant flow to mitigate the accidents. 


50822 Effects of the reactor coolant pumps after a small 
break in a Westinghouse reactor. Elliot, J.C sey vs 
Los Alamos National Lab., Los Alamos, NM 87 De 
631-637 of Thermal hydraulics of nuclear reactors. M 
M. i Park, IL; American Nuclear Society (1983). 
— 03—). 

From 2. international topical on nuclear reactor 


thermal rie so Santa ia Babar, CA, UE USA fasid Jan a > 


I ns esses gion ymage grape 
following a 4-inch-diam cold-leg break in a Westinghouse plant. 
The analyses were performed to help determine whether to trip the 
pumps at high-pressure injection initiation, to trip the pumps at 
some later time in the transient, or to leave the pumps operating 
indefinitely. The loop seals behavior and the system refill character- 
istics led to a lower system mass when the pumps were tripped at 
HPI initiation. No cladding temperature increase occurred in any 
transient analyzed, however. 


50823 Unmitigated boron dilution events in a PWR. Hen- 
i , R.; Woodruff, S. (Energy Div., Los Alamos Nation- 
al » Los Alamos, NM). DP 623-630 of Thermal h 
lics of nuclear reactors. Merilo, M. LaGrange IL; 
American Nuclear Society (1983). (CONF-830103—). 
From 2. international topical on nuclear reactor 
thermal ae (ANS); Santa Barbara, CA, USA (11 Jan 1983). 
ved boron is required for control of reactivity i 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


radial effect, while noticeable, do not appreciably alter the overall 


S. ¢ 
Reactor Research (E.LR.), 5303 a 

3 705-712 of Thermal hydraulics of nuclear reactors. 
IL; American Nuclear Society 


on nuclear reactor 


thermal A cane (ANS); Santa Barbara, CA, USA (11 Jan 1983). 
want Semiscale Tests S-UT-6 and S-UT-7 has 


30103—). 
topical 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 
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A description of natural circulation cooling characteristics is 
presented. Data were obtained from several pressurized water reac- 
tor accident simulations in the Loss-of-Fluid Test (LOFT) pressur- 
ized water reactor (PWR). The reliability of natural circulation 
cooling, its cooling effectiveness, and the effect of changing system 
conditions are described. Quantitative comparison of flow rates and 
time constants with theory for both single- and two-phase fluid 
conditions were made. It is concluded that natural circulation cool- 
ing can be relied on in plant recovery procedures in the absence of 
forced convection whenever the steam generator heat sink is avail- 
able. 


Natural circulation cooling in a PWR geometry 
- accident-induced conditions. Shimeck, D.; Johnsen, G. 
(EG & G Idaho, Inc., Water Reactor Research Test Facili- 
ty, P.O. Box 1625, Idaho Falls, ID 83415). pp 849-857 of 
Thermal hydraulics of nuclear reactors. Merilo, M. La- 
eet, Park, IL; American Nuclear Society (1983). 
(CONF-830103—). 
From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 
The characteristics and limits of natural circulation heat re- 
jection over a wide range of conditions were experimentally inves- 
tigated in a small-scale model of a pressurized water reactor. Con- 
ditions that were varied included primary and secondary coolant 
inventory, decay heat power, and primary noncondensible gas con- 
tent. The results have defined three distinct modes of natural circu- 
lation, their limits and transition points, and the characteristic "sig- 
natures” accompanying natural circulation behavior. Particular em- 
phasis is focused on the limits of natural circulation under severely 
degraded primary and secondary conditions. 


50830 FRAP-T6 uncertainty study of LOCA tests LOFT 
L2-3 and PBF LLR-3/sup a/. Chambers, R.; Driskell, W.; 
Resch, S. (Idaho National Engineering Lab., EG & G 
Idaho, Inc., P.O. Box 1625, Idaho Falls, ID 83415). p 965- 
971 of Thermal hydraulics of nuclear reactors. Merilo, M. 
LaGrange Park, IL; American Nuclear Society (1383) 
(CONF-830103—). Contract AC07-761D01570. 
From 2. international topical meeting on nuclear reactor 
thermal a (ANS); Santa Barbara, CA, USA (11 Jan He ge 
This paper presents the accuracy and uncertainty of fuel rod 
behavior calculations performed by the transient Fuel Rod Analysis 
Program (FRAP-T6) during large break loss-of-coolant accidents. 
The accuracy of the code was determined primarily through com- 
parisons of code calculations with cladding surface temperature 
measurements from two loss-of-coolant experiments (LOCEs). 
These LOCEs were the L2-3 experiment conducted in the Loss-of- 
Fluid Test (LOFT) Facility and the LOFT Lead Rod 3 (LLR-3) 
experiment conducted in the Power Burst Facility (PBF). Uncer- 
tainties in code calculations resulting from uncertainties in fuel and 
cladding design variables, material property and heat transfer corre- 
lations, and thermal-hydraulic boundary conditions were analyzed. 
Overall, heat transfer correlations and coolant boundary conditions 
were much more important that fuel rod input parameters in con- 
tributing to uncertainties in fuel temperature calculations. Coolant 
enthalpy was by far the largest contributor to calculation uncertain- 
ty. 


50831 Thermal hydraulic analysis of main-steam-line- 
break accidents as potential initiators for reactor vessel pres- 
surized thermal shock. Lamkin, D. (Energy Div., Los 
Alamos National Lab., Los Alamos, NM 87544). pp 997- 
1005 of Thermal hydraulics of nuclear reactors. Merilo, M. 
LaGrange Park, IL; American Nuclear Society (1983). 
(CONF-830103—). 

From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

Results are presented from two thermal hydraulic analysis of 
postulated main-steam-line breaks for the Oconee nuclear power 
plant. One calculation assumes runaway feedwater supply, whereas 
normal feedwater management is used in the other. The analyses 
were performed with the TRAC-PD2 code. The objective was to 
provide primary coolant temperature and pressure histories to assist 
in evaluating possible reactor-vessel pressurized thermal-shock con- 
cerns. 
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50832 Thermal hydraulic analyses of pressurized-thermal- 
shock-induced vessel ruptures. Dobranich, D. (Energy Div., 
Los Alamos National Lab., Los Alamos, NM 87545). pp 
1006-1011 of Thermal hydraulics of nuclear reactors. 
Merilo, M. LaGrange Park, IL; American Nuclear Society 
(1983). (CONF-830103—). 

From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

A severe overcooling transient was postulated to produce 
vessel wall temperatures below the nil-ductility transition tempera- 
ture which, in conjunction with system repressurization, led to 
vessel rupture at the core midplane. Such transients are referred to 
as pressurized-thermal-shock transients. A wide range of vessel rup- 
ture sizes were investigated to assess the emergency systems ability 
to cool the fuel rods. Ruptures greater than approximately 0.015 m? 
produced flows greater than those of the emergency system and re- 
sulted in core uncovery and subsequent core damage. 


50833 Characteristics of PWR ice condenser containment 
during degraded core and full core meltdown accidents. Yang, 
J.; Pratt, W. (Dept. of Nuclear Energy, Brookhaven Nation- 
al Lab., Upton, NY 11973). pp 1022-1030 of Thermal hy- 
draulics of nuclear reactors. Merilo, M. LaGrange Park, IL; 
American Nuclear Society (1983). (CONF-830103—). 

From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

A study of hydrogen combustion and debris/water interac- 
tions in a Pressurized Water Reactor (PWR) ice condenser contain- 
ment during postulated degraded core and full core meltdown acci- 
dents is presented. The study covers a wide range of accident se- 
quences initiated by small break LOCA and transients. The 
MARCH computer code, with BNL modifications is used in the 
analysis. The results show that if hydrogen burning can be assured 
at low concentration, then containment failure is unlikely during 
the degraded core accidents considered. However, simultaneous hy- 
drogen burning and debris/water interaction at vessel failure during 
full core meltdown accidents do potentially present a severe threat 
to the containment integrity. 


50834 Failure modes of a concrete nuclear containment 
building subjected to hydrogen detonation. Fugelso, L.; 
Butler, T. (Los Alamos National Lab., Los Alamos, NM 
87545). pp 1094-1101 of Thermal hy draulics of nuclear reac- 
tors. Merilo, M. LaGrange Park, IL; American Nuclear So- 
ciety (1983). (CONF- -830103—). 

From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

Calculated response for the Indian Point reactor containment 
building to static internal pressure and one case of a dynamic pres- 
sure representing hydrogen combustion and detonation are present- 
ed. Comparison of the potential failure modes is made. 


50835 Containment condensing heat transfer. Gido, R et 


Koestel, A. (Energy Div., Los Alamos National Lab., 
Alamos, NM 87545). pp 1111-1119 of Thermal hydraulics of 
nuclear reactors. Merilo, M. LaGrange Park, IL; American 
Nuclear Society (1983). (CONF-830103—). 

From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

This report presents a mechanistic heat-transfer model that is 
valid for large-scale containment heat sinks. The model develop- 
ment is based on (1) the determination that the condensation is con- 
trolled by mass diffusion through the vapor-air boundary layer, and 
(2) the application of the classic triple analogy to formulate expres- 
sions for the transfer of heat and mass based on hydrodynamic 
measurements of the momentum transfer. As a result, the analysis 
depends on the quantification of the shear stress (momentum trans- 
fer) at the interface between the condensate film and the vapor-air 
boundary layer. In addition, the currently used Tagami and Uchida 
test observations and their range of applicability are explained. 
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50836 Detonability of containment building atmospheres 
during core-meltdown accidents. Jaung, R.; Berlad, L.; Pratt, 
W. t. of Nuclear Energy, Brookhaven National Lab., 
Upton, 11973). pp 1171-1177 of Thermal hydraulics of 
nuclear reactors. Merilo, M. LaGrange Park, IL; American 
Nuclear Society (1983). (CONF-830103—). 

From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

During Core-Meltdown Accidents in Light Water Reactors, 
significant quantities of combustible gases could be released to the 
containment building. The highest possible peak pressure fields that 
may occur through combustion processes are associated with deto- 
nation phenomena. Accordingly, it is necessary to understand .and 
identify the possible ways in which detonations may or may not 
occur. Although no comprehensive theory of detonation is current- 
ly available, there are useful guidelines, which can be derived from 
current theoretical concepts and the body of experimental data. 
This paper examines these guidelines and indicates how they may 
be used to evaluate the possible occurrence of detonation-related 
combustion processes. In particular, this study identifies three fea- 
tures that an initiation source must achieve if it is to ultimately 
result in a stable detonation. One of these features requires post- 
shock initial conditions that lead to very short ignition delays. This 
concept is used to examine the possibility of achieving quasi-steady 
detonation phenomena in nuclear reactor containment buildings 
during postulated core-melt accidents. 


50837 usecase Cee ene an Bee Ses 
Griffiths, S.; Shepherd, J. (Sandia National Labs., Alb 
que, NM 87185). pp 1178-1185 of Thermal hydraulics o oe 
clear reactors. Merilo, M. LaGrange Park, IL; American 
Nuclear Society (1983). (CONF-830103—). Contract AC04- 
76DP00789. 

From 2. international topical meeting on nuclear reactor 
thermal aiete (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

Water fogs are recognized as an effective means to mitigate 

the effects of large-scale hydrogen combustion that might accompa- 
ny some loss-of-coolant nuclear reactor accidents. Fogs of suffi- 
ciently high density to produce large beneficial effects may, howev- 
er, be difficult to generate and maintain. An alternate method of 
suspending the desired mass of water is via high expansion-ratio 
aqueous foams. Because, in practice, the foam would be generated 
using the combustible gaseous contents of the containment vessel, 
combustion occurs inside the foam cells. Although foams generated 
with inert gas have been well studied for use in fire fighting, little is 
known about combustion in foams generated with flammable mix- 
tures. To help assess the usefulness of aqueous foams in a mitigation 
plan, we have conducted several open tube tests and over one hun- 
dred closed vessel tests of hydrogen/air combustion with and with- 
out foam. At low and intermediate hydrogen concentrations, the 
foam has little effect on the ultimate isochoric pressure rise. Above 
15% hydrogen concentration, the foam causes a significant reduc- 
tion in the pressure rise. The maximum effect occurs at about 28% 
hydrogen (the stoichiometric limit is 29.6% hydrogen) where the 
peak overpressure is reduced by a factor of two and one-half. De- 
spite this overall pressure reduction, the flame speed is increase by 
up to an order of magnitude for combustion in the foam and strong 
— fluctuations are observed near a hydrogen concentration of 


Prassinos, P. ( i i 
87185). pp 1195-1202 of Thermal hydraulics of Galler 
tors. Merilo, M. LaGrange Park, IL; American Saslene So So- 
ciety (1983). (CONF-830103—). 
From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA Ole Jan 1983). 
Sandia National Laboratories is engaged in an NR’ 
ceued podqeims 10 study. the pudbiewe, sescdiated with hedvegm 
generation in light water reactors. As part of that effort, they have 
developed a computer program called HECTR (Hydrogen Event: 
Containment Transient Response), which models hydrogen burns in 
containments and the associated important heat transfer mecha- 
nisms. The purpose of this paper is to summarize the capabilities of 


HECTR and present some calculational results. HECTR has been 
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used to evaluate some hypothetical accidents for the Grand Gulf 
Mark III BWR. A number of cases were run with various compart- 
ment arrangements, burn times, etc. Other cases were run for com- 
parison against the MARCH and CLASIX-3 codes. Qualitatively 
similar results were produced in most cases. Quantitative differ- 
ences, in most cases, appear to be due to differences in the input 
assumptions and the heat transfer and burn models. 


ety Div. 3 ; 
Labs., Albuquerque, NM 87185). 1212-1218 of Thermal 
hydraulics of nuclear reactors. Merilo, M. LaGrange Park, 
IL; American Nuclear Society (1983). (CONF-830103—). 

From 2. international topical ing on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

Sandia National Laboratories is currently involved in several 
experimental projects to provide data that will help quantify the 
threat of hydrogen combustion during LWR accidents. One 
project, which employs several experimental facilities, is the Vari- 
able Geometry Experimental System (VGES). The purpose of this 
paper is to present descriptions of and experimental results from 
two of these facilities: an intermediate-scale burn tank (~5 m*) and 
a critical-tube-diameter test facility. 


A simplified hydrodynamic model of 
Sons propagation in reactor vessels. Baer, M.; Ratzel, A. 
(Sandia National Labs., Albuquerque, NM 87185). pp 1219- 
1230 of Thermal hydraulics of nuclear reactors. Merilo, M. 
LaGrange Park, IL; American Nuclear Society (1983). 
(CONF-830103—). Contract AC04-76DP00789. 
From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 
A hydrodynamic model for hydrogen flame propagation in 
reactor geometries is presented. This model is consistent with the 
theory of slow combustion in which the gasdynamic field equations 
are treated in the limit of small Mach numbers. To the lowest 
order, pressure is spatially uniform. The flame is treated as a densi- 
ty and entropy discontinuity which propagates at prescribed burn- 
ing velocities, to laminar or turbulent flames. Radi- 
ation cooling of the burned combustion gases and possible preheat- 
ing of the unburned gases during propagation of the flame is includ- 
ed using a molecular gas-band thermal radiation model. Application 
of this model has been developed for 1-D variable area flame prop- 
agation. Multidimensional effects induced by hydrodynamics and 
buoyancy are introduced as a correction to the burn velocity 
(which reflects a modification of planar flame surface to a distorted 
surface) using experimentally measured pressure-rise time data for 
hydrogen/air deflagrations in cylindrical vessels. This semianalyti- 
cal model of flame propagation reduces to a set of ordinary differ- 
ential equations which describes the temporal variations of vessel 
pressure, burned volume and gas entropy. The thermodynamic state 
of the burned gas immediately following the flame is determined 
using an isobaric Hugoniot relationship. At other locations the 
burned gas thermodynamic states are determined using a Lagran- 
gian particle tracking method. Results of a computer code using the 
method are presented. 


code). DeVault, G. Alamos National Lab., Los 
Alamos, NM blag oh 133-1334 of Thermal hydraulics of 
nuclear reactors. Mi e Park, IL; American 
Nuclear Society (1983). (CONE: -830103—). 

From 2. international topical ing on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

Early fuel removal from the active core of a liquid-metal- 
cooled fast breeder reactor (LMFBR) undergoing a core-disruptive 
accident may reduce the potential for large energetics resulting 
from recriticalities. A possible avenue for early fuel removal in het- 
erogeneous core LMFBRs is the failure of duct walls in disrupted 
driver subassemblies followed by fuel penetration into the gaps be- 
tween blanket subassemblies. The SIMMER-II code was modified 
to simulate flow between subassembly gaps. Calculations with the 
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modified SIMMER-II code indicate the capabilities of the method 
and the potential for fuel mass reduction in the active core. 


50642 Investigation of flow recirculation in a rod bundle 
ne oy ke a 


Bates, J.; Rector, 
Richland, WA 96352) ae ee pp 65-8 “ Thermal hydraulics 
of nuclear reactors. Merilo, Park, IL; Ameri- 
can Nuclear Society (1983). (CONF. 830103—). 

From 2. international topical meeting on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

An experimental investigation conducted at the Pacific 
Northwest Laboratory studied the flow recirculation phenomenon 
in a rod bundle during natural-convection flow and power tran- 
sients. The experimental data were used to validate the recircula- 
tion model in the COBRA-WC computer program. The COBRA- 
WC code was then used to predict the flow and temperature fields 
in a prototypic Liquid Metal Fast Breeder Reactor (LMFBR) blan- 
ket assembly for a worst-case, natural-convection transient. 


50843 Effects of thermocouple installation and location 
on fuel rod measurements. McCormick, R. 
(Idaho National Lab., EG & G Idaho, Inc., 
P.O. Box 1625, Idaho Falls, ID 83415). 1483-1490 of 
Thermal hydraulics of nuclear reactors. Merilo, M. La- 
eae Park, IL; American Nuclear Society (1983). 
(CONF-830103—). 


From 2. international topical ing on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

This paper describes the results of analyses of nuclear fuel 
rod cladding temperature data obtained during in-reactor experi- 
ments under steady state and transient (simulated loss-of-coolant ac- 
cident) operating conditions. The objective of the analyses was to 
determine the effect of thermocouple attachment method and loca- 
tion on measured thermal response. The use of external thermocou- 
ples increased the time to critical heat flux (CHF), reduced the 
blowdown peak temperature, and enhanced rod quench. A compar- 
ison of laser welded and resistance welded external thermocouple 
responses showed that the laser welding technique reduced the in- 


Giaitineeseiet conden ceien, teres ondunrame, 
fragile than the welded les. Detailed descriptions of the 
thermocouple designs, attachment methods and locations, and test 


noise to 


eo conditions 
BBiLisi8 ot of 


M. LaGrange Park, IL; tea 
(1983). (CONF-830103—). Contract W-7405-ENG-26. 


Nuclear Society 


From 2. international topical on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 

Core exit thermocouple temperature noise and neutron de- 
tector noise measurements were performed at the Loss of Fluid 
Test Facility (LOFT) reactor and a Westinghouse, 1148 MW(e) 
PWR to relate temperature noise to core thermal-hydraulic condi- 
tions. The noise analysis results show that the RMS of the tempera- 
ture noise increases linearly with increasing core AT at LOFT and 
the commercial PWR. Out-of-core test loop temperature noise has 
shown similar behavior. The phase angle between core exit temper- 
ature noise and in-core or ex-core neutron noise is directly related 
to the core coolant flow velocity. However, if the thermocouple 
response time is slow, compared to the coolant transit time between 
the sensors, velocities inferred from the phase angle are lower than 
measured coolant flow velocities. These results indicate that core 
exit temperature noise is a potentially valuable tool for the detec- 
le a eae ee cd 
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eR Pee Fee ono mele < a eee 
bubbly tye flow. McCreery, G.; Linebarger, J 
J. (2G & G Idaho, Inc., P.O. Box 1625, Idaho Falls, 
3401). Pe 1519-1523 of Thermal hydraulics of nuclear 
reactors. Merilo, M. LaGrange Park, IL; American Nuclear 
Society (1983). (CONF-830103—). 
From 2. international topical on nuclear reactor 
thermal hydraulics (ANS); Santa Barbara, CA, USA (11 Jan 1983). 
A nuclear plant operator requires other information on reac- 
tor coolant system inventory besides just pressurizer liquid level, 
which often disappears or gives ambiguous indications during a 
loss-of-coolant accident. Erroneous instrument readings during the 
Three Mile Island and Ginna accidents are examples. Pump power 
or current is shown in this paper to provide an additional source of 
inventory information. When the reactor coolant pumps are operat- 
ing, it allows the operator to make decisions about the advisability 
of continued pump- and safety-injection operation. The inventory 
information is provided by a simple method of calculating fluid 
density for bubbly two-phase flow by relating pump power or cur- 
rent to fluid density. The calculational method is derived and com- 
pared with data in this paper. Calculations using the method agree 
well with the measured experimental data with increasing void 
fraction, until the flow transitions from bubbly to partially stratified 
churn flow within the pump. 


25 ENERGY STORAGE 
2505 Flywheels 


50846 (AD-A—168235/0/XAB) Flywheel-powered mobile 
a. Interim technical progress 
1982-28 F 1983. Siedband, M.P. (Wi i 
a (USA)). 18 Mar 1983. 90p. NTIS, PC ‘A0S/Mi 
The main objective was to obtain information and conduct 
experiments that will permit the design of small, simple, and reli- 
able motor-generator flywheel energy sources for field-transport- 
able or portable x-ray machines. The information obtained was used 
to design and construct a demonstration system comprising a fly- 
wheel-powered motor-generator set, a high-voltage transformer, an 
x-ray tube, and the necessary control circuits to demonstrate the 
operation of the system. The fundamental purpose of the study is to 
yield information permitting the design of very powerful 20-50 kVp 
x-ray machines for use under conditions where the power-source 
capability is less than 1 kW. Success in these efforts would mean 
that x rays of hospital quality could be made in the field or in 
remote areas, or indeed in any area where power levels are limited. 
The demonstration system developed in the course of this study 
was operated using resistive dummy load at levels approaching 30 
kVp and at x ray tube power input levels over 15 kVp. The test 
circuits were shown to be capable of operating an x-ray tube under 
nearly optimum conditions and the test circuits, schematic dia- 
grams, and results are described in the body of this report. 


2506 Thermal 


REFER ALSO TO CITATION(S) 50439, 
tt] 50471, 50473, 50474, 50475, 50476, 50483, 


50441, 50450, 50451, 50452, 50453, 
50485, 50489, 51062, 51101, 


2509 Batteries 


REFER ALSO TO CITATION(S) 50423, 51184, 51287 


60647 Cae eee | life of elec- 
tric-vehicle and load-leveling lead-acid batteries from initial 
acceptance-test data by use of 

Interim technical report. Perone, S.P.; Spi 
rence Livermore National Lab., CA (U: 


C. (Law- 
A) 1984. 32 
NTIS, PC A03/MF AO1. . ‘Sep r 


prediction was applied 
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tern-recognition methods were used to examine initial cycling meas- 
urements and to classify individual batteries intc long-lived or 
short-lived classes with greater than 85% accuracy. Results of this 
study were used to design a fabrication and test program for 340 
GNB lead-acid cells in a 500-kWh load-leveling battery to be tested 
at the Battery Energy Storage Test Facility. Preliminary observa- 
tions on initial test data are reported here. 


50848 (CONF-860688—6) High conductivity glass elec- 
trolytes for sodium/sulfur batteries. Bloom, I.; Nelson, P.A.; 
Roche, M.F. (Argonne National Lab., IL (USA). Chemical 
Technology Div.). Jun 1986. Contract W-31-109-ENG-38. 
8p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86014526. 

From 32. NASA/US Army international power sources 
symposium; Cherry Hill, NJ, USA (8 Jun 1986). 

High-soda glasses i in the NazO-ZrOz-AlsOs-SiO2 system were 
tested for low resistivity and stability in Na, NaeS,, S, and NaeSs. 
The composition that was selected was: 42 (mol%) NazO, 8 AleOs, 
5 ZrOz, 45 SiOz. Effects of tube diameter on specific power and 
energy were studied. 3 figs. 


50849 (LBL—21563) Degradation of sodium beta” -alumi- 
na electrolyte in contact with sulfur/sodium polysulfide melts. 
Liu, M. (Lawrence Berkeley Lab., CA (USA). Materials 
and Molecular Research Div.). May 1986. Contract AC03- 
76SF00098. 187p. NTIS, PC A09/MF A0O1; 1; GPO Dep. 
File Number DE86015132. 

Immersion of sodium 8” alumina electrolyte in sodium poly- 
sulfide and pure sulfur melts, at Na/S battery operation tempera- 
tures, showed that the electrolyte was chemically attacked by the 
melts. The corrosion reactions mostly initiated and concentrated on 
defect areas, and were catalyzed by the presence of impurities such 
as water, moist air, oxygen, etc. The corrosion power of sodium 
polysulfide melts increased going from NaeS2 to NaeSs. The reac- 
tion products at the interface were believed to be NasSQu, 
NaAl(SO,), Ak(SO.)s, NaHSO,, NazCOs, NaOH, etc. Recrystalli- 
zation of the sulfates occurred on preferred areas after saturation. 
Corrosion products of transition metals also deposited on the elec- 
trolyte surface. Degraded sodium 8”-alumina electrolytes, removed 
from four commercial cells, were characterized. Observations indi- 
cated that during cell operation a protective layer formed on the 
electrolyte surface. This layer, similar to that found in the static 
tests, spalled off when inhomogeneous ionic currents cause the non- 
uniform formation of compounds underneath it during cell oper- 
ation, leading to continued electrochemical degradation. The inter- 
granular regions were corroded preferentially due to local current 
concentration. The influence of the microstructure of the electro- 
lyte, impurity contamination, cell construction, and cycling condi- 
tions on electrolyte degradation are discussed. 


50850 (SAND—86-0019) 8” -alumina electrolyte failure in 
sodium/sulfur batteries. Beauchamp, E.K. (Sandia National 
Labs., Albuquerque, NM (USA)). Jul 1986. Contract AC04- 
76DP00789. 14p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013634. 

Several 8”-alumina electrolyte tubes have been extracted 
from sodium/sulfur cells after in-service failure of the cells. Fracto- 
graphic examination of the tube fragments has resulted in the iden- 
tification of two previously unrecognized modes of tube failure in 
which the cell cathode material generates large stresses that result 
in fracture of the tube. Generally, the origins of the fractures were 
internal defects in the tube. Most of the defects were voids with 
diameters of 50 to 300 pm often in combination with large (50 to 
250 ym) B”-alumina grains. The size of these defects indicates that 
stresses were ~70 MPa at failure. 


50851 (SAND—86-1012C) Evaluation of terrestrial hy- 
drogen/nickel oxide batteries. Bush, D.M. (Sandia National 
Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 3p. (CONF-861068—2). NTIS, PC A02/MF 
A0l; 1; GPO . File Number DE86009859. 

From Electrochemical Society fall meeting; San Diego, CA, 
USA (19 Oct 1986). 

A hydrogen/nickel oxide battery with prismatic cells in a 
common pressure vessel is being developed for remote solar appli- 


29 ENERGY PLANNING AND POLICY 
2901 Energy Analysis And Modeling 


cation. The hydrogen pressure indicates the charge state. The 
thickness of the positive electrodes has been increased from 0.030 
to 0.068 in. Cell testing is reported. (DLC) 


50852 ae te a modeling of zinc/bro- 
ane reer systems. Grimes, P. (Exxon ened and En- 

Co., Annandale, NI (USA)). Jun 1986. Contract 
ACO4-7 DP00789. Tp. (CONF-861068—8). NTIS, PC A02/ 
MF AO}; 1; GPO Dep. File Number DE86012164. 

From ——— Society fall meeting; San Diego, CA, 
USA (19-Oct 1986). 

The designing of new advanced battery systems can be en- 
hanced and sped up by computer modeling of the system. “What 
if” modeling analysis leads to design of critical experiments to pro- 
vide feedback to the model. The thus improved model allows rapid 
design for specific applications to meet size, weight and perform- 
ance goals. Examples of the technique from zinc/bromine battery 
work are used in the discussion. 
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50853 (NP—6752879) Sweden - energy situation 1984, 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Mar 1986. 28p. (In German). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE86752879. 

The energy situation of Sweden is reviewed on the basis of 
relevant data. Data on the country’s national and international 
energy policy are followed by an outline of trends in energy 
sources and electric power generation. Important figures are pre- 
sented on the country’s external trade and balance of payments. 


2901 Energy Analysis And Modeling 


= ALSO TO CITATION(S) 50862, 50916, 50919, 50920, 50994, 51048, 


50854 (ANL/EES-TM—298) Effects of the aoe 
composition of US manufacturing production on energy 
demand. Boyd, G.; McDonald, J.F.; Ross, M.; Hanson, D.A. 
(Argonne National Lab., IL (USA). Energy and Environ- 
mental Systems Div.). Feb 1986. Contract W-31-109-ENG- 
38. 4lp. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE8601 1670. 

The demand for energy is normally broken down by five 
principal sectors: industry, utilities, the residential sector, the com- 
mercial sector, and transportation. Industry is the most heterogene- 
ous of these categories; the US Department of Energy (DOE) in- 
cludes agriculture, mining, construction, and manufacturing in the 
industrial sector for energy demand analyses. Manufacturing ac- 
counts for about 80% of total industrial energy demand and is itself 
a very heterogeneous collection of production activities. There 
were 448 manufacturing sectors as of 1972, as defined by the Stand- 
ard Industrial Classification (SIC) method of the US Department of 
Commerce. This diversity within manufacturing has hampered re- 
search efforts to formulate a manageable, yet convincing, model of 
manufacturing energy demand for explaining historical data and 
making projections. The development of economic science in many 
applied fields such as energy economics typically proceeds through 
four stages: (1) accumulation of data pertinent to the field of study; 
(2) examination of these data to determine the salient facts that re- 
quire formal “explanation” through economic models; (3) formula- 
tion and empirical testing of economic models capable of account- 
ing for the salient facts; and (4) use of the models for forecasting 
and policy analysis. 


50855 (CONF-8508111—Vol.2, pp 140-151) Use of mul- 
tiattribute decision 


analysis in energy program decision 
making in Wisconsin. Hanson, M.E.; Wichert, D.; York, D. 
(Univ. of Wisconsin, Madison). 1985. NTIS, PC A15/MF 


AOl. File 
76CHO00016. 

From 2. national conference on energy program evaluation; 
Chicago, IL, USA (19 Aug 1985). 


Number DE86011426. Contract AC02- 
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This paper describes the development and application of a 
decision analysis procedure for evaluating energy conservation and 
renewable energy programs for the State of Wisconsin. The Wis- 
consin Division of State Energy and Coastal Management and the 
University of Wisconsin are using the procedure to evaluate two 
existing state programs - the Renewable Energy Refund Program 
(RERP) and Energy Development and Demonstration Grant Pro- 
gram (EDD) - and presented preliminary results to key legislators 
on the energy committees in the Wisconsin Senate and Assembly. 
This information contributed to the 1985-1987 biennial budget bill 
passed by the legislature in June 1985 which continued RERP in 
altered form and ended EDD. Criteria for designing a decision pro- 
cedure included: (1) the ability to evaluate alternative designs for a 
program, (2) the ability to evaluate alternative programs, and (3) 
the ability to incorporate the preference of program managers or 
elected officials. The procedure ranks alternatives on the basis of 
expected utilities as calculated by a multiattribute utility function. 
14 references, 6 tables. 


50856 (DOE/S—0049) National energy policy plan. Sum- 
mary. (USDOE, Washington, DC). 1985. 15p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86014965. 

The projections summarized here involve a considerable 
amount of judgment. As with other government and private projec- 
tions, it is impossible to correctly anticipate all the important quali- 
tative factors that might influence future energy markets - such as 
political events, consumer behavior, or policy changes. Therefore, 
to make the NEPP study more useful as a point of departure for 
understanding future energy developments, it developed several al- 
ternative scenario projections based upon different assumptions 
about economic growth, energy resources, and energy use trends. 
For the sake of simplicity, only one set of projections (the “refer- 
ence case”) is cited here. Despite all the uncertainties, the NEPP 
reference projections and most other recent private and govern- 
ment energy studies tend to agree in their views about certain 
future energy trends: World oil prices will probably fall in real 
terms until the late 1980's, barring a significant oil supply disrup- 
tion. Beyond 1990, the outlook becomes increasingly uncertain. The 
powerful energy conservation forces set in motion by the oil price 
increases of 1973-74 and 1979-81 will continue, especially restrain- 
ing oil use. Despite temporarily declining prices, the long-term ex- 
pectation of a resumption in price increases makes energy conserva- 
tion as important as individual elements of energy supply in deter- 
mining the US and world energy future. Oil-price increases have 
provided - and will continue to provide - the key incentives for de- 
veloping energy resources other than oil. The recent decline in 
world oil prices tends to make investment planners more cautious 
about the potential for future price breaks as well as price increases. 


50857 (WAOENG—86-09) Northwest energy markets: 
1986. Aos, S. (Washington State Energy Office, Olympia 
(USA)). May 1986. 13p. Washington State Energy Office, 
Public Affairs Officer, 400 East Union, First Floor, Olym- 
pia, WA 98504. File Number T186901585. 

Energy is an important part of the economy of Washington 
and the rest of the Pacific Northwest. In 1985, citizens and busi- 
nesses in the region spent nearly $13 billion on energy - about 
12.7% of the region's total personal income. Annual spending of 
this magnitude indicates that the fate of the primary energy markets 
in the Northwest is of continuing concern to the residents of the 
state and the region. The markets for petroleum, natural gas, and 
electricity have undergone significant change in recent years, and 
much uncertainty remains. Major events and decisions, both beyond 
and within the control of policymakers in Washington and the 
other Northwest states, will unfold in the coming years and they 
will exert a key influence on the economic health of the Northwest. 
The purpose of this report is to provide a concise analysis of the 
major trends in Northwest energy supply, demand, and prices. The 
focus of this effort is on the Northwest region. We chose to take a 
regional view because many of the events that will shape the future 
of the electric and natural gas markets in Washington are linked in- 
extricably to those of the entire Northwest region. For petroleum 
markets, of course, inernational events dominate the landscape. We 
hope that this information will be useful to the citizens and policy- 
makers in Washington and the Pacific Northwest. 
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2902 Economics And Sociology 


-s yd TO CITATION(S) 49790, 49933, 50075, 50076, 50271, 50299, 
50356, 7, 50403, 50896, 50909, 50911, 50912, 50932, 50943, 50950, 
50952 3104, 51117, 51949, 52028, 52034, 52065, 52113, 52114, 52117 


50858 (CONF-8603143—1) Verification of energy's role 
as a determinant of US economic activity, 1890-1985. Santini, 
D.J. (Argonne National Lab., IL (USA)). Mar 1986. Con- 
tract W-31-109-ENG-38. 8p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86014539. 

From 21. in energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Mar 1986). 

This paper verifies, throu, gh statistical analysis of annual data 
from 1890 to 1985, the fact that increases in both energy price and 
energy consumption per unit of national output are uniquely impor- 
tant determinants of following-year aggregate declines in macroeco- 
nomic activity. Increases in energy price are treated as economic 
efficiency losses, while increases in the energy intensity of national 
output are termed thermodynamic efficiency losses. These losses 
are shown to be associated weakly with contemporaneous price in- 
flation and with following-year declines in the rate of growth of 
the money supply. Combined increases in both energy price and 
consumption per unit output cause an increase in consumer spend- 
ing on energy that is in excess of the rate of increase of national 
output (GNP). When a single energy spending increase variable is 
substituted for separate price and consumption variables, increases 
in this variable are shown to cause following-year declines in the 
rate of growth of the money stock for both M1 and the old M2 
series. The energy spending variable is shown to explain more of 
following-year variation in GNP growth than does a change in rate 
of growth of the M1 or old M2 money stock. When both money 
and energy variables are tested jointly as predictors of the follow- 
ing-year GNP variable, energy and M1 remain statistically signifi- 
cant and M2 retains its expected sign. A test of money variables as 
a cause of the energy spending variable does not support the hy- 
pothesis that money causes energy. The results indicate that energy 
is a more important determinant of macroeconomic activity than 
money, though supporting the theory that money is uniquely im- 
portant. 


50859 (CONF-8605178—1) Transportation in urban envi- 

ronments: common issues. LaBelle, S.J. (Argonne National 
Lab., IL (USA). Center for Transportation Research). 1986. 
Contract W-31-109-ENG-38. 16p. NTIS, PC A02/MF A0O1; 
1; GPO Dep. File Number DE86014592. 

From World exposition series on transportation and commu- 
nications; Vancouver, Canada (8 May 1986). 

The magnitude of transport’s impact on the urban environ- 
ment is in direct prcportion to its importance in promoting vigor- 
ous urban areas. In spite of the substantial advances since the mid- 
1970’s in decreasing the most noxious aspects of auto travel in 
cities, substantial problems remain in controlling both air pollutant 
and noise emissions from all the urban travel modes, and in limiting 
traffic-related fatalities. Governmental efforts to solve environmen- 
tal impact problems have taken the same form in many developed 
nations, aimed at the same goal. That goal has been to bring the 
externalities of transportation into the system, so that the undesir- 
able side-effects are addressed early and directly. However, regula- 
tory processes to limit environmental impacts require continual 
modification in response to new data on both the nature of the im- 
pacts and the technology and usage patterns of urban travel. Cities 
in developing nations call upon the various urban transport modes 
in different proportions than do those in developed nations, but all 
cities face growth in personal motor vehicle traffic and truck traffic 
in the next decade. The growth in motorized traffic will begin to 
counter the effect of technological advances in vehicular emission 
control devices, requiring, perhaps, new Strategies to maintain the 
environmental gains already achieved. The growing international 
agreement on the importance of environmental benefits underscores 
the need to move toward standardization of emission control tech- 
nology for vehicles, and for continued information exchange on im- 
provements in transport system management and pricing to pro- 
mote environmental quality. Technology and management tech- 
niques for safety improvements can also be a part of the common 
issues for developed and developing cities. 
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50860 (TVA/OP/CEM—86/83) Remaining gross market 
potentials for the Kentucky District. Camp, W.A. (Tennessee 
Valley Authority, Chattanooga (USA). Div. of Conserva- 
tion and Energy Management). Nov 1985. 3lp. NTIS, PC 
A03/MF AO1. Pile Number DE86901700. 

To provide a rank ordering of the 17 power distributors in 
the Kentucky District by remaining gross market potential for the 
survey and each option’s installations under the Revised Home In- 
sulation Program (RHIP), a method to obtain a special cross tabula- 
tion from the Bureau of the Census to develop a housing base from 
which work completions from the RHIP data base could be sub- 
tracted was developed. Key observations are: The largest percent- 
age of remaining gross market potential for RHIP surveys lies in 
the service area of the Warren RECC (24.1%). Approximately 16% 
of the electrically heated and/or cooled living quarters have in- 
stalled 1 or more measures under the Home Weatherization Option. 
In comparison to the number of RHIP surveys completed, 49.8% 
of the RHIP participants went on to install 1 or more of the recom- 
mended weatherization measures. Only 1.2% of the occupied living 
quarters have installed a heat pump under the Heat Pump Option 
of RHIP. The district penetration rate for heat pump water heater 
installations in living quarters with existing electric water heaters is 
0.0%. The largest percentage of remaining solar water heater instal- 
lations is found in the Bowling Green Municipal Utilities’ service 
area (46.5%). Of the distributors that offered all 4 options in addi- 
tion to the survey, the municipality of Franklin had the highest 
overall average in performance and closure. 
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ALSO TO CITATION(S) 49698, poy 49885, 50154, 50299, 504. 
50426, 50888, 50922, 50931, 51055, 51172, 51691, 51940, 51945, 51949, 31952 
51953, 51954, 51955, 51956, 51957, 51958, 31971 51972, 51991, 51999, 52013, 
52022, 52027, 52028, 52029, 52030, 52031, 52032, 52033, 52034, 52065, 52066, 
52067, 52096, 52101, 52112, 52113, 52115, 52178, 52185, 52244, $3055 


(AD-A—168158/4/XAB) Remedial action plan: 
United States Air Force Plant Number 44, Tucson, Arizona. 
Final report, 1981-1986. Morrison, R.E. (Hughes Aircraft 
Co., Tucson, AZ (USA). Missile Systems Group). Apr 
1986. = NTIS, PC A99/MF AO1. 

Includes envel with 19 diagrams. 

The ‘aacliel catien plan for Air Force Plant No. 44, 
Tuscon, Ariz., is a complete report of field-investigative activities 
into past waste-disposal practices at the plant as part of a four- 
phased Installation Restoration Program by the United States Air 
Force to identify environmental concerns caused by past waste-dis- 
posal practices. The report contains all four phases of the investiga- 
tion including a completed history of manufacturing activities at 
Air Force Plant No. 44, past historic waste disposal practices, sum- 
mary of the nature and extent of soil and water contamination re- 
sulting from these disposal practices, potential risks to health and 
safety, the various remedial alternatives considered, and the re- 
sponses by the public thereto, and the course of action selected by 
the Air Force to remove contaminants emanating from Plant 44 
from the groundwater. 


50862 (CONF-860606—20) Review and analysis of the 
impact of new source construction on energy facili- 
ties. Experience with regulation of prevention of significant 
deterioration. Lazaro, M.A. (Argonne National Lab., IL 
(USA). Energy and Environmental Systems Div.). 1986. 
Contract W-31-109-ENG-38. 3lp. NTIS, PC A03/MF A011; 
1; GPO Dep. File Number DE86014541. 
From Air Pollution Control Association annual meeting and 
exhibition; Minneapolis, USA (22 Jun 19) 
The Prevention of Wt Significant enclaation (PSD) air qual- 
regulatory program has the potential to conflict both with the 
current national energy goals of ensuring an adequate supply of 
energy at reasonable costs and of encouraging the use of coal over 
oil and natural gas wherever economically and environmentally fea- 
sible. Energy and environmental objectives may appear to conflict 
more frequently than they converge, but they are not mutually ex- 
clusive. The question is not one of “either/or,” but whether both 
objectives are being reasonably achieved and, if not, what tradeoffs 
are necessary. This paper examines this question by analyzing data 
collected for PSD energy permits over a seven-year period. A rep- 
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resentative group of fossil energy recovery, processing, and com- 
bustion sources subject to PSD regulations are considered. Permit 
processing time, control technology determinations, and air quality 
impact assessments for these sources are reviewed. The data should 
aid in evaluating the impact of the PSD permitting process on 
energy development. 


50863 (CONF-8605181—1) Surface analysis methods. 
Lindberg, S.E.; Davidson, C.L; Bondietti, E.A.; Graustein, 
W.C.; Livingston, R.; Lovett, G.; Peters, J. (Oak Ridge Na- 
tional Lab., TN (USA); Carnegie-Mellon Univ., Pittsburgh, 
PA (USA); Yale Univ., New Haven, CT (USA); aa 
mental Protection Agency, W: nm, DC go Sie 
logical Survey, Doraville, GA (USA); Cary Arbo 

aa a NY (USA)). 1986. Contract AC05-840R21400. 

. NTIS, PC A02/MF A01; GPO Dep. File Number 
D 36014234. 

From Workshop on dry deposition measurement; Harper's 
Ferry, WV, USA (25 May 1986). 

This worksh Op proposes a strategy for improving measure- 
ments of dry deposition so that the uncertainty in dry deposition is 
no longer the dominant uncertainty regarding model predictions of 
the fate and effects of dry deposition. This near term need of Na- 
tional Acid Precipitation Assessment Program provided guidance 
for the activities of the group during the workshop. The objectives 
of the panel on surface analysis methods were as follows: (1) Cri- 
tique various surface analysis approaches for their capabilities in 
routine monitoring and research; and determine their limitations, 
with respect to addressable chemical species, , and results 
expected by 1990; (2) develop a program for the remainder of 
NAPAP to address needs in dry deposition measurements, and an 
extension of this program beyond NAPAP in the general area of 
atmosphere/canopy exchange processes. 


(EPRI-EA—4707) Estimating the cost of uncer- 
tainty in air quality Final report. Dupuis, L.R.; 
Lipfert, F.W. (Brookhaven National Lab., Upton, NY 
(USA)). Jul 1986. Contract AC02-76CHO00016. 124p. NTIS, 
PC A06/MF AOi1 - Research Reports Center, Box 50490, 
Palo Alto, CA 94303; GPO Dep. File Number 
DE86013935. 

The role of dispersion modeling in the regulatory decision- 
making process was examined through 10 case studies representing 
a range of technical issues, selected from utility industry response 
to a questionnaire. Data were assembled on the costs incurred by 
utilities as a result of decision delays and technical controversies, 
including the costs of delays, alternative fuels, air quality monitor- 
ing, and special studies. Delay and alternative fuel costs were by far 
the largest, in the tens of millions. Field and special studies aver- 
aged in the range of hundreds of thousands to two million. Air 
quality modeling study costs were in the range of tens of thousands 
of dollars. Unnecessary air pollution control costs avoided by utili- 
ties as a result of contesting modeling-based decision were not in- 
cluded in the analysis. The most important technical issues were 
those resulting from application of standard regulatory models to 

situations, including complex terrain, fumigation, and 
downwash. Other important issues included the representativeness 
of model input data and the use of standard plume dispersion coeffi- 
cients. It was concluded that large sums could be saved by devel- 
opment of improved air quality models and by subsequent accept- 
ance of alternative models within the regulatory decision-making 
framework. 


environment. Britain and West compared. Richard- 
son, J.J.; Watts, N.S.J. (Wissenschaftszentrum Berlin (Ger- 
many, F.R.). Internationales Inst. fuer Umwelt und Gesell- 
schaft). 1985. 59p. NTIS (US Sales Only), PC A04/MF 
A01. File Number DE86752760. 

In drawing tentative conclusions from the review of the 
‘processing’ of the environmental issue in Britain and West Germa- 
ny, the authors try to highlight the most important features influ- 
encing the trajectory of the issue, the factors which have influenced 
the political management of the issue, and the value and limitations 
of the concept of policy style in this. broad area. The nature and 
development of the environmental issue, structural factors affecting 


50865 (IUG/dp—85-16) National policy styles and the 
Germany 
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the political management of the environmental issue are pointed 
out, British and West German policy styles are compared, and the 
efficacy of policy style is seen as a concept. (orig./HSCH). 


50866 (IUG/dp—85-18) Investive and current costs of 
environmental protection in the Federal Republic of Germany. 
Status report on the assessment of environmental 

tures. Ryll, A. (Wissenschaftszentrum Berlin (Germaziy, 
F.R.). feratanslabades Inst. fuer Umwelt und Gesellschaft). 
1985. 48p. (In German). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86752768. 

One important task in the revision and development of the 
Systems of National Accounts (SNA) is to give more detailed data 
and indicators concerning the relationship between environmental 
problems and economic activity insofar as the statistics of SNA are 
still a major empirical source for obtaining informations of econom- 
ic goals and environmental protection policies. On the basis of three 
empirical studies, recently published an attempt is made to evaluate 
the empirical knowledge of the quantity and the structure of envi- 
ronmental protection expenditures. The purpose of this review is to 
give some practicable proposals for further empirical research on 
this subject. 


50867 (IUG/dp—85-21) Government support of clean 

technology research in West Germany: Some evidence. Bon- 

J.C.; Heinrichs, D. (Wissenschaftszentrum Berlin 

Germany, FR). Internationales Inst. fuer Umwelt und Ge- 

sellschaft). 1985. 43p. NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE86752761. 

Research and development of pollution abatement equipment 
and clean technologies have been sponsored by the West German 
Federal Ministry of Research and Technology (BMFT) for more 
than ten years. This paper evaluates a subset of BMFT sponsored 
projects. The authors define and describe a number of important 
project characteristics dealing with the contents as well as with the 
institutional arrangement under which they are conducted. The em- 
pirical analysis of some interrelationships among these characteris- 
tics seems to show that projects granted to business firms tend to 
cost more than those awarded to universities. They are also more 
often directed towards the development of the final stages of the 
technology under study than those conducted by universities, By 
the same token, projects carried out by teams of industry and uni- 
versity researchers tend to cost less and to be devoted to the devel- 
opment of the initial stages of the technology under study. Since 
the paper is of a preliminary nature, it has no firm conclusions but 
contains a few remarks on the set up of the given institutional ar- 
rangement and its appropriateness for the advancement and the 
proliferation of knowledge on pollution abatement equipment and 
clean technologies. (orig./HSCH). 


50868 (NP—6752962) Relative contribution of air pollut- 
ants from various sources to man and the environment. 
(Norsk Inst. for Luftfo ing, Kjeller). 1986. 100p. NTIS 
(US Sales Only), PC A0O5/MF A0Ol. File Number 
DE86752962. 

The main objective of MIL 4 was to quantify the environ- 
mental impact of air pollutants from energy production, relative to 
other air pollution sources. The main conclusions, based upon 15 
projects carried out by various institutions in The Nordic countries 
are in short: 1) The SO. exposure to the populations of the capital 
cities of Finland, Norway and Sweden was 50-80% due to energy 
production. 2) The NO/sub x/ exposure the same cities was caused 
mainly by traffic emission (about 60%), therest by energy produc- 
tion, regional and long-range transport, 3) The relative contribution 
to human exposure of toxic metal depends on the nature of the ele- 
ment: Lead exposure to blood in the population of an area in south- 
eastern Norway was mainly caused by traffic emission (about 40%) 
and long-range transport (about 26%). Inhalation caused only an 
average 10-20% of the total exposure. The total exposure to cadmi- 
um in the Danish population of Sjelland was due to regional back- 
ground deposition (29%) and the use of fertilizers (27%). Inhalation 
represented about 11% mostly due to cigarette smoking. 4) The 
major contributions to the total suspended particulate matter, meas- 
ured at various receptor points in central were: Traf- 
fic (34%), reentrainment of soil dust (26%) and energy production 
(18%). Outside the city, regional and long-range transport repre- 


ERA-11/22 / 6928 


sented about 60% of the contribution. 5) In Oslo the total popula- 
tion exposure to polycyclic aromatic hydrocarbons through inhala- 
tion was estimated to originate from traffic (24%), energy produc- 
tion, including space heating using wood and coal (28%) and oil 
(27%) and long-range transport of air pollutants (21%). 59 refer- 
ences, 67 drawings, 30 tables. 


50869 (NP—6752963) ees and carcinogenic com- 
pounds from energy generation. Final report. L; 
Ramdahl, T. (Nordisk Ministerraad; Senter for Industri- 
forskning, Oslo (Norway)). 1986. 8 . NTIS (US Sales 
Only), PC A05/MF A0O1. File Number 9E86752963. 

When agricultural burning, forest fires and industrial emis- 
sions other than emissions from heating and power production are 
excluded, residential heating with wood contributes from 44 to 68 
per cent of the total amount of polycyclic aromatic hydrocarbons 
(PAH) emitted annually in the Nordic countries. The mutagenic ac- 
tivity in the annual emissions originates from vehicle exhaust and 
residential heating with about 50 per cent from each of these 
sources. The emissions have been estimated based on emission fac- 
tors for the different sources and on consumption and production 
inventories. Industrial emissions and agricultural burning may be 
sources of mutagenic and carcinogenic compounds and mainly in- 
fluence the local environment. Agricultural burning which is a 
dominating source in Denmark, also yields its contribution over a 
limited period of time. The mutagenic compounds emitted from the 
various sources studied - biomass, oil and coal combustion, gasoline 
and diesel vehicles and aluminium production - seem to belong to 
the same groups of chemicals, but the quantitative composition of 
the chemicals vary from one type of to another. Major groups of 
mutagens from these sources have been identified, such as PAH 
and nitroderivatives thereof, but the individual compounds are only 
partly known. The overall atmospheric conversion seems to be 
slow. Results from short term bioassays are not sufficient for a 
quantitative calculation of health risk. Various methods are being 
evaluated. The results indicates that traffic and residential heating 
are the main contributors to lung cancer. Cigarette smoke is a 
much more serious cause of cancer than other combustion products 
in polluted air. Particle bound emission from combustion sources is 
responsible for about 5% of the lung cancer incidence in the 
Nordic countries. 60 references, 30 drawings, 12 tables. 


50870 (PB—86-208584/XAB) Guidance manual on the 
RCRA (Resource Conservation and Recovery Act) regulation 
of recycled hazardous wastes. Final report. Hammett, N.; 
Morrison, B. (Ellertson (Jon), Roxbury, MA (USA)). Mar 
1986. 316p. NTIS, PC A1l4/MF AO1. 

Sponsored by Environmental Protection Agency, Washing- 
ton, DC. Office of Solid Waste. 

This report is a document to provide guidance to States and 
persons who recycle materials or persons who generate materials 
that are recycled to determine how EPA's Definition of Solid 
Waste rulemaking applies to them. This regulation deals with the 
question of which materials are solid and hazardous wastes when 
they are recycled (i.e., the effect of the rule is to clarify the extent 
of EPA's jurisdiction over hazardous-waste recycling activities and 
to set forth the regulatory regime for recycling activities subject to 
EPA's control. Because the rule is complex, guidance is provided 
primarily in the form of over 100 examples illustrating the applica- 
tion of the rule to actual recycling practices. The examples will 
help persons interested in similar cases determine whether a par- 
ticular recycled material is subject to the RCRA Subtitle C require- 
ments. 


50871 (PB—86-211125/XAB) Good news about one. 


(Council on Environmental ity, Washington, 
(USA)). 1979. 67p. NTIS, PC A04/MF AOl1. 

Like many others, the Council on Environmental Quality is 
concerned about the possible environmental impacts of continuing 
our historically high rates of energy growth. Projected to the turn 
of the century, these impacts could prove unacceptable to a major 
segment of the American people. Spurred by this concern, the 
author undertook several months ago to investigate the potential 
for achieving lower energy growth in the United States and the im- 
plications of the low energy growth for the economy, the environ- 


ment, and government policy. The conclusion that the United 
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States can maintain a healthy economy without massive increases in 
energy means that the authors can choose an energy future that 
greatly reduces the international, environmental, and social risks the 
Nation must face in the 1980s, 1990s, and beyond. An important 
point is that everyone can contribute to the achievement of this 
goal. 


50872 (PB—86-211174/XAB) President's 

program, 1979. (Council on Environmental Quality, Wash- 

ington, DC (USA)). 1979. 63p. NTIS, PC A04/MF AO1. 
Contents include: The President's message on the environ- 

ment; The President's directives to federal agencies; The White 

House detailed fact sheet for new initiatives. 


(PB—86-211471/XAB) Environmental quality - 
1978, Ninth annual report of the Council on Environmental 
Quality. (Council on Environmental Quality, Washington, 
DC (USA)). Dec 1978. 643p. NTIS, PC A99/MF AO1. 
Contents include: Air quality; Water quality; Solid wastes; 
Toxic substances; Human settlements; Natural resources; Ecology 
and living resources; Energy; Economics; and The global environ- 
ment. 


50874 (PB—86-214434/XAB) Directory of environmental 
data bases. (Wapora, Inc., Chevy Chase, MD (USA)). Sep 
1984. 118p. NTIS, PC A06/MF AOl. 

The directory presents national, regional, state, and local 
sources of environmental and socioeconomic baseline information 
covering the six states of the U.S. Environmental Protection 
Agency’s (EPA) Region V (Illinois, Indiana, Michigan, Minnesota, 
Ohio, and Wisconsin). The purpose of this directory is to provide 
those EPA, state and local officials that are involved in the envi- 
ronmental review of wastewater treatment projects under the Con- 
struction Grants Program with information on sources of environ- 
mental data. This information can then be used to assist in the de- 
velopment and review of environmental inventory documents 
(EIDs), environmental assessments (EAs), or environmental impact 
statements (EISs). 


(PB—86-215589/XAB) Technical resource docu- 
technical handbooks for hazardous-wastes manage- 
ment. Schomaker, N.B.; Bliss, T.M. (Environmental Protec- 
tion Agency, Cincinnati, OH (USA). Hazardous Waste En- 
fis FC At Lab.). Jul 1986. 12p. (EPA/600/D—86/ 
0) S, PC A02/MF A0Ol1. 
The Environmental Protection Agency is preparing a 
of Technical Resource Documents (TRD’s) and Technical Hand. 
books to provide best engineering control technology to meet the 
needs of the Resource Conservation and Recovery Act (RCRA) 
and the Comprehensive Environmental Response Compensation 
and Liability Act (CERCLA) respectively. These documents and 


parties, with the latest information relevant to remedial actions. 


(PB—86-222486/XAB) Summary public com- 
puiaet to Commun tits Westen teams dite bteen- 
a to. Ce ee ae a, 
and Oil Shale. 
SA)). Jun 1986. 
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(PB—86-232154/XAB) EPA (Environmental Pro- 
tection Agency) activities and under the Re- 
a ne and Recovery Act: fiscal years 1980 to 
1985. O'Leary, (Environmental Protection Agency, 
Ww DC CusAy Office of Solid Waste). Jul 1986. 
138p. (EPA/530/SW—86/027). NTIS, PC A07/MF AO1. 
The report describes the regulatory development and imple- 
mentation activities accomplished by EPA during the past five 
years. This time period is important to the overall history of the 
program because, during these years, EPA developed the founda- 
tion for the regulatory program that is now being implemented by 
the related community, the Regions and States. As part of the 
report, hazardous-waste-program priorties are described as well as a 
discussion of program challenges emanating from comprehensive 
and far reaching Hazardous and Solid Waste Amendments cf 1984. 


2904 Natural Resources 


REFER ALSO TO CITATION(S) 50876, 52090 


50878 (AD-A—168470/3/XAB) Water: a strategic re- 

source. Student essay. Thornton, R.E. (Army War Coll., 
Carlisle Barracks, PA (USA)). 15 Apr 1986. 30p. NTIS, PC 
A03/MF AO1. 

Availability of fresh water has been taken for granted 
throughout our history. In fact, the United States has been blessed 
with what was once thought to be a limitless natural resource, fresh 
water. The sources for this fresh water are precipitation, surface 
water, and ground water. Today, these sources are under relentless 
pressure from chronic pollution and over-usage. The federal gov- 
ernment has begun the process of studying and doumenting the 
problems associated with our water supply but, to date, its efforts 
are far to little, too late. Budget constraints and funding projections 
only add to the already bleak picture. We are learning that water 
problems can’t be contained and that they cross state, local, and 
private boundaries. This problem of area pollution has drawn con- 
siderable concern within the Department of Defense (DOD) as 
more and more of our installations are finding their water environ- 
ment jeopardized. Solutions for the preservation cleansing and pro- 
tection of our fresh-water systems are going to be expensive and 
technically complicated to accomplish and administer. Action is 
needed now. 


50879 (NP—6752774) Consumption and ion of re- 
sources in developing countries. Fahrenhorst, B. (ed.). (Tech- 
nische Univ. Berlin (Germany, F.R.). Fachbereich Lands- 
chaftsentwicklung). 1985. oe (In German). NTIS (US 
Sales Only), PC A08/MF A0O1. File Number DE86752774. 

The colloquium comprised 7 lectures on the environmental 
situation in Thailand, the consumption and protection of resources 
in Nepal, the Sahel Zone, Turkey and Cameroun, social develop- 
ment and regional planning in Cuba, and the attitude towards natu- 
ral resources in the history of Korea. 


50880 (PB—86-212297/XAB) Mineral industries of the 
Middle East. Mineral prospective. (Bureau of Mines, Wash- 
_ DC (USA)). Apr 1986. 74p. NTIS, PC A04/MF 
A0l1. 


This report presents a summary of the mineral industries of 
the 16 countries in the Middle East. Countries in the region differ 
widely, from those heavily endowed with hydrocarbon resources 
but with limited nonfuel resources, such as Saudi Arabia, Kuwait, 
and Qatar, to those heavily mineralized countries with limited pe- 
troleum reserves, such as Turkey, and to those with little mineral 
activity of any kind, such as Lebanon. Base maps and tables show 
the location and salient features of each country’s mineral and pe- 
troleum industries. The text highlights the important aspects of min- 
eral supply and trade, mineral policy, industry structure, labor, 
energy, and the outlook for future developments in the industry. In- 
frastructure of importance to the mineral industry of each country, 
including railways, roads, and pipelines, is included on each map. 
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50881 (TVA/ONRED/LER—85/22) Forestry inventory 
statistics for a six-county area in Southeastern Tennessee. 
Forestry Bulletin No. 185. (Tennessee Valley Authority, 
Norris (USA). Div. of Land and Economic Resources). Mar 
1985. 36p. NTIS, PC A03/MF AOl. File Number 
DE86901730. 

The six counties (Bradley, Hamilton, McMinn, Meigs, 
Monroe Polk) cover about 1.7 million acres. Continuous forest in- 
ventory (CFI) plots were tested in 1960 for measuring future trends 
in timber supply on 1 million acres of Tennessee Valley forests that 
help support some of the Valley's largest wood-using industries. 
Development of more precise volume estimation techniques and 
changes in utilization standards over the past two decades have 
been incorporated into the TVA’s CFI system since the 1960 
survey. This report provides information on the timber supply and 
changes in growth and removals over the past 24 years. (DLC) 


50882 Growth and survivorship of ramets and seedlings of 
agave deserti: influences of parent-ramet connections. Rapha- 
el, D.O.; Nobel, P.S. (Univ. of California, Los Angeles). Bo- 
tanical Gazette (Chicago); 147: No. 1, 78-83(Mar 1986). Con- 
tract AC03-76SF00012. 

Parent-ramet connections for Agave deserti, a common pe- 
rennial of the Sonoran Desert, greatly enhanced ramet growth and 
survivorship compared with its seedlings. One year after ramets 
had been severed from their parents, 27% of the ramets had died, 
while all unsevered ramets remained alive; survivorship of severed 
ramets increased from 38% at 2 g dry weight (DW) to 100% at 60 
g DW. Ages of ramets and seedlings were estimated with the com- 
pound interest law, using the observed decreasing monthly relative 
growth rate (RGR) with increasing size and an RGR of zero in dry 
months. Ramets appear to achieve independence from their parent 
at 14 yr, ie., at up to 35% of the rosette lifetime. Prior to that, 
ramets apparently depend on their parent for water, because water 
potentials of severed ramets averaged 0.26 MPa lower than those of 
unsevered ramets 9 mo after severing. Movement of water from 
parent to ramet may explain the increased growth and survivorship 
of ramets in an environment where water is limiting and successful 
seedling establishment is rare. 


2905 Research, Development, Demonstration, And 
Commercialization 


'ER ALSO TO CITATION(S) 49752, 50316, 50867, 50901, 50923, 50951, 
S002, 52030, 52422, 53137, 53138 


50883 (ANL/EES-TM—311) Energy research and devel- 
opment profile of Australia. Kenkeremath, L. (Argonne Na- 
tional a IL (USA). Energy and Environmental Systems 
Div.). Jan 1986. Contract W-31109-ENG-38. 37p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86015002. 
Australia is a large, sparsely populated country with an 
economy based traditionally on raw materials exports. Though still 
a major international trader in minerals and agricultural products, 
Australia has suffered a decline in productivity, employment, ex- 
ports, and economic growth since the 1950s. Most energy research 
and development (R & D) and policymaking activities are carried 
out under the National Energy Research, Development, and Dem- 
onstration (NERDD) program. The NERDD program priorities in- 
clude, among others, production of liquid hydrocarbon fuels from 
natural gas or coal-derived synthesis gas and oil and gas explora- 
tion, assessment, and recovery technology (high priority); produc- 
tion of liquid fuels from coal and oil shale by hydrogenation or py- 
rolysis, coal gasification, and achievement of cost reductions in coal 
and oil shale exploration and assessment techniques (medium priori- 
ty); and in-situ coal gasification (low priority). Bilateral agreements 
for energy R & D with other countries are carried out under the 
Australian Department of National Development and Energy. Aus- 
tralia currently has agreements related to oil, gas, shale, and coal 
liquids R & D with the UK, the US, Japan, and West Germany. 


50884 (DOE/TIC—4636-Rev.2) Directory of State 
Energy Programs. Revision 2. Jared, M.W. (ed.). (USDOE 
Office of Scientific and Technical Information, Oak a 
TN). 1986. 285p. NTIS, PC E$15.25/MF A01; GPO Dep. 
File Number DE86011715.  ~ 


This 1986 update of state information programs is a guide to 
687 information components of state energy offices, state extension 
services, and economic and community development programs. Ar- 
rangement is alphabetical by state. Where applicable, individual of- 
fices are listed hierarchically. Indexes for state organizations, per- 
sonnel names, and program services are included. The Energy In- 
formation Research Inventory (EIRI) data base identifies and de- 
scribes federal- and state-funded sources of energy information and 
is used to expedite the updating and revision of DOE information 
publications. The file is updated biweekly for federal and state 
sources for energy information; energy-related products and service 
within each state or federal source; and key personnel. 


50885 (EFN-UTR—1985-2) Inventory of evaluated docu- 
ments of energy research, (Energiforskningsnaemnden, 
Stockholm (Sweden)). 1986. 63p. (In Swedish). NTI 
Sales Only), PC A04/MF AO0O1. File Number DE86752984. 
The Energy R and D program of the Swedish government 
has now been active for about ten years. Especially during the 80's 
this program has been the subject of a large number of evaluations 
or evaluating statements by many public as well as private organisa- 
tions. An important function of the Swedish Energy Research 
Commission, Efn is to organize and carry out evaluations of gov- 
ernment support to energy R and D. In all over 800 reports or doc- 
uments were collected with the air of contact persons at over 200 
public and private organizations. about 200 of these were classified 
by Efn either as genuine evaluation studies (about 40) or as other 
documents containing relevant statements of evaluating character. 
Some common views taken in the investigated documents may be 
expressed as follows: The attitudes towards the energy R and D 
program as such are, in spite of its large share of the total national 
R and D budget, generally positive. However, during the 80s, the 
number of organizations suggesting further evaluation of the pro- 
gram seems to have increased, which may be taken as an indication 
on an increasing uncertainty regarding the value of the program or 
the way it has been conducted. The program has had a great im- 
portance for the long-range accumulation of competence and 
knowledge at universities and other research institutes in the energy 
sector, and many commentators advocate intensified efforts in these 
activities. On the other hand, the importance of directing the gov- 
ernment support to activities that show immediate economic pros- 
pects is also stressed, especially by commentators related to trade 
and industry. The quality of the work is sometimes questioned in 
some fields. The transfer of the results of the research, both to sci- 
entists within the field in question, and to potential users of the re- 
sults, can be improved in most fields. Some suggestions on how this 
could be done are quoted. 


50886 (EUR—10486-EN) CEC sub-programme of R and 
D on new energy vectors. Redefinition of tasks. Final report. 
Glynn, P. (Commission of the European Communities, Lux- 
embourg. Directorate General Information Market and In- 
novation). 1986. 38p. Commission of the European Commu- 
nities, Luxembourg. Office cf Official Publications of the 
European Communities. 

Energy. 

The purpose of this study is to reconsider the content of the 
Commission's R and D sub-programme on ‘New Energy Vectors’ 
in the light of a much reduced research budget. It attempts to rede- 
fine the optimum split of the budget between the three research 
areas originally suggested viz basic research on synfuels from coal, 
basic research on synfuels from biomass and system studies. The 
methodology adopted is to examine the merits of research on syn- 
fuels from coal and synfuels from biomass from three perspectives. 
In the first place consideration is given to the technical and eco- 
nomic characteristics of synthetic fuel processes as they stand now 
and in terms of how they are likely to develop in the future. Eco- 
nomics in this context are examined from the viewpoint of the firm 
or developer and exclude the wider macro-economic considerations 
of Member States and the Community. Secondly a general examina- 
tion is made of the merits of synfuels from coal and synfuels from 
biomass in terms of the Commission's policy on R and D. Finally 
comparisons are made of actual spending on R and D in synfuels 
from coal and synfuels from biomass by the Member Countries of 
the Community and by the Commission. 
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50887 (OEFZS-A—0755) Progress report 1984 - work of 
the Austrian Research Centre Seibersdorf. Schwach, G.W. 
(Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H.; Oesterreichisches Forschun trum Seibersdorf 
G.m.b.H. Stabsabteilung Forschungsplanung und Technolo- 
gieprognose). Nov 1985. vp. (In German). (GF—50/85). 
Author, OEFZS, A-2444 Seibersdorf, Austria. 

Limited distribution. 

The report gives a detailed survey of the work carried out 
by the Austrian Research Centre Seibersdorf in 1984. The working 
programme comprises five main areas: energy and safety; materials 
research, isotope and radiation techniques; measuring techniques 
and information processing; environmental protection, health and 
food; industrial consulting. A special chapter describes the activities 
of the scientific-technical services and of sections. The report fur- 
ther contains lists of lectures held at universities by members of the 
Research Centre, of students working for their theses or diplomas 
and of publications and patents issued. Part of the projects are 
within INIS scope. Their results are given in reports and are treat- 
ed separately. 


50888 (PB—86-216058/XAB) Environment and conserva- 
tion in energy research and development: assessing the ade- 
quacy of federal (Council on Environmental Qual- 
ity, ao DC (USA)). Sep 1976. 135p. NTIS, PC 
A07/MF A 

ean include: CEQ responsibilities; history of energy RD 
and D; a new federal approach; major energy conservation issues; 
deciding what RD and D to do; conservation program develop- 
ment; addressing environmental concerns; scheduling environmental 
research; and considering environment in decisions. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 49933, 50104, 50149, 50232, 50242, 50247, 
50426, 50534, 50559, 50595, 50598, 51912, 52013, 52232, 52233, 52234 


50889 (DOE/EIA—0438(86)) Commercial nuclear power: 
prospects for the United States and the world. (USDOE 
Energy Information Administration, Washington, DC. 
Office of Coal, Nuclear, Electric and Alternate Fuels). 26 
Aug 1986. 134p. NTIS, PC A07/MF A0O1 - GPO; GPO 
Dep. File Number DE86015423. 

This analysis report presents the current status and outlook 
for commercial nuclear power reactors for all countries in the 
world outside centrally planned economic areas (WOCA). Informa- 
tion regarding operable reactors in countries with centrally planned 
economies is presented in an appendix. The report provides docu- 
mentation of the US nuclear capacity and generation projections 
through 1995. Projections for US nuclear capacity and generation 
through 2020 are presented for various nuclear power supply sce- 
narios. These long-term projections are provided in support of the 

tt of Energy's activities pertaining to the Nuclear Waste 
Policy Act of 1982 and are used to produce the projections of fuel 
cycle requirements and spent fuel discharges. 


50890 (DOE/ER/75172—1, pp 62) Pragmatic approach 
to 21st century: nuclear engineering management. Khade, 
V.R. (Univ. of Cincinnati, OH). 1985. NTIS, PC A06/MF 
A0Ol. File Number DE85016928. (CONF-8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


50891 (INIS-BR—481) Big projects technology and envi- 
ronmental question: Carajas and nuclear energy. Coelho, 
M.C.N.; Cota, R.G. (Rio de Janeiro Univ. “(Brazil)). 1984. 
7p. (In Portuguese). (CONF-8407181—1). NTIS (US Sales 
Only), PC A02/MF AO0O1. File Number DE86703291. 

From 1. Brazilian congress for environment defense; Rio de 
Janeiro, RJ, Brazil (2 Jul 1984). 

Main points of Carajas and the Nuclear Programs are pre- 
sented considering environmental questions, benefits to the people 
and evaluation criterions to choose the adequate technology. 
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50892 (INIS-BR—482) Nuclear technology transfer. 
Myths and reality. Rosa, L.P.; Cecchi, J.C.; gre eee | 
(Rio de Janeiro Univ. (Brazil). Coordenacao dos Programas 
de Pos-graduacao de Engenharia). 1984. 298p. (In Portu- 
guese). NTIS (US Sales Only), PC A13 AOl. File 
Number DE86703292. 

A research report about technology transfer in the Brazil/ 
German Nuclear Agreement and a discussion about technology 
question in the context of Brazilian Nuclear policies are presented. 


50893 (INIS-mf—10210) Nuclear power - is it really an 
— Michaelis, H. (Koeln Univ. (Germany, F.R.)). 1984. 

7p. (In German). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86752681. 

The author critically comments on a three-part review arti- 
cle entitled ‘Nuclear electricity’, published by the jour- 
nalist Mr. Wolf in the May 1984 issue of ‘Wirtschaftswoche’. Five 
main arguments put forward there are analysed to be based on typi- 
cal errors and are discussed in their proper relations: Electricity 
generating costs are to be assessed also taking into account changes 
in monetary value, inflation, sliding parity, and interest rates. In ad- 
dition, one must not forget the annual increase in electricity con- 
sumption of at least 3% when making prognoses on the future need 
for nuclear power. Arguments speaking in favour of enhanced use 
of nuclear power in the FRG are based on the fact that nuclear 
power contributes to base-load generating costs being by 30% 
lower than the cost of electricity generated by inland hard coal 
alone. These advantages have to be tapped in the interest of the na- 
tional economy, the author of this comment says, and fears that po- 
litical reasons especially efforts towards broader acceptance of nu- 
clear power among the population might lead to restraints on the 
peaceful utilisation of nuclear power that cannot be justified on ra- 
tional grounds. (orig./HSCH). 


50894 (INIS-mf—10414) Canadian nuclear industry - 
national asset. Executive brief to federal cemeiean aee, 
dian Nuclear Association, Toronto, Ontario). Mar 1985. 3p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86703281. 

The economic importance of the Canadian nuclear industry 
in saving costs and creating jobs is expounded. The medical work 
of Atomic Energy of Canada Limited is also extolled. The Canadi- 
an Nuclear Association urges the federal government to continue to 
support the industry at home, and to continue to promote nuclear 
exports. This report was in response to the Federal Fi- 
sence Mluisttits "A. How Dleestian She Cneady 


(INIS-mf—10430) Individual and big hens a 
ania attitudinal research to electricity 
coal and uranium. Midden, C.J.H. (Rijksuniversiteit Leiden 
(Netherlands)). 15 Jan 1986. 411p. (in Dutch). NTIS (US 
Sales Only), PC A18/MF A0O1. File Number DE86703452. 
The basic issue addressed in this research can be formulated 
as follows: how can peoples reactions to high risk energy technol- 
ogies be described, analysed and compared. In this study the tech- 
nologies for electricity generation of nuclear power and coal were 
chosen for comparison. The thesis gives a general introduction and 
considers: 1. policy issues involved in the introduction and imple- 
mentation of large scale technologies. 2. the current electricity 
supply situation with particular emphasis on the contribution of nu- 
clear power and coal. 3. recent research which has contributed to 
the formulation of energy policy decisions. The attitudinal frame- 
work adopted in this study is discussed in relation to other ap- 
proaches for the analysis of risk perception, classification of risks 
and personal and collective decisions about risk taking. Includes 
English summary; 221 refs.; 37 figs.; 71 tabs. 


50896 (JAERI-M—85-166) Development of a Long Term 
Macro Econometric Model for analysis and cost as- 
sessments in nuclear R and D fields. Mankin, Shuichi; Yama- 
zaki, Shigeki. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Nov 1985. 139p. (In Japanese). 
NTIS (US Sales Only), PC AO7/MF AOl. File Number 
DE86703424. 





29 ENERGY PLANNING AND POLICY 
2906 Nuciear Energy 


A Long Term Macro Econometric Model (LTMEMO) has 
been developed for the purpose of generating economic scenarios 
for strategic analysis and for cost assessments of technologies in the 
field of nuclear research and development. The program system of 
the model is composed of such sub-programs as related social and 
economic statistic data base and its treatment program, identifica- 
tion and estimation programs of various econometric functions, sim- 
ulation programs for future projections, and a reference economet- 
ric model program. The reference econometric model in the pro- 
gram system would be improved and modified easily by using data 
base and other sub-programs as the purpose of data retrieval, appli- 
cation of economic hypothesis, and scenario generation. The refer- 
ence model belongs to a category of such standard types as macro- 
econometric, deterministic, and descriptive one, however, it was 
deviated based on the combination of Keynesian theories and Neo- 
classical theories and was modified by system engineering aspects. 
The model obtained good performances in such various economet- 
ric tests as statistical examinations in parameter estimation of each 
function and so called partial tests, total tests, and final tests. Macro 
economic scenarios a and £, long term projections through 2030 of 
macro economy in our country, were evaluated appropriately by 
this model. This report describes the process in the development of 
the model from needs of econometric model in nuclear fields to ex- 
amples of economic scenarios generated by this model. Some con- 
sideration are taken into descriptions on the deviation of each func- 
tion and on the application of economic theories for practical use of 
this program system at the time of modification and improvements 
of the reference model. 


(KURRI-TR—248) Nuclear science information 
and on-line (4). Kimura, Itsuro; Takeuchi, Ta- 
kayuki; Mizuma, Mitsuo (eds.). (Kyoto Univ., Kumatori, 
Osaka (Japan). Research Reactor Inst.; a Chemical 
Analysis Center, Chiba). May 1984. fp. a Japanese). 
(CONF. -8405416—). NES (US Sales Only), PC A05/MF 
A01. File Number DE86780483. 
From Meetings on nuclear science information and on-line 


retrieval; Kumatori, Osaka, Japan (10 May 1984). 
Individual rocessed 


papers are p separately for the database. 
50898 (NP—6901782) Atomic Energy Control Board. 
Annual report, 1983-1984, (Atomic Energy Control Board, 
Ottawa, Ontario (Canada)). 1984. 77p. (In English and 
French). Atomic Energy Control Board, P.O. Box 1046, 
Ottawa, Canada K1P 5S9. File Number T186901782. 

The activities of the Atomic Energy Control Board, Canada 
are reported for the fiscal year ending March 31, 1984. The method 
of operation of the Board is described as well as its organization 
and regulatory requirements. Its regulatory activities are reported 
as regards reactors, uranium mines and mills, uranium refinement 
and conversion facilities, fuel fabrication facilities, heavy water 
plants, and particle accelerators. Regulation of nuclear materials is 
also reported, including licensing of uranium, thorium, and heavy 
water as well as certain radioisotopes. Regulation of the transporta- 
tion of radioactive materials, radioactive waste management, and 
compliance monitoring are reported. Mission-oriented regulatory 
research is also being carried out in the areas of environmental 
processes, health effects, risk and safety assessment, security, and 
regulation and regulatory process development. Activities in the 
area of safeguards continued at both international and national 
levels. International activities of the board are reviewed. Adminis- 
tration of the Nuclear Liability Act is reported. Public information 
activities are discussed. A financial statement for the fiscal year is 
given. (LEW) 


50899 (NUREG—0750-Vol.23-No.6) Nuclear Regulatory 
Commission issuances, June 1986. Volume 23, No. 6. — 
ar Regulatory Commission, Washington, DC oo 
of Technical Information and Document Control). J 
1986. 315p. NTIS, PC A1l4/MF A0O1 - GPO. File eater 
1186901752. 

This report includes the issuances received during the speci- 
fied period from the Commission (CLI), the Atomic Safety and Li- 
censing Appeal Boards (ALAB), the Atomic Safety and Licensing 
Boards (LBP), the Administrative Law Judge (ALJ), the Directors’ 
an (DD), and the Denials of Petitions for Rulemaking 
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50900 (NUREG—0940-Vol.5-No.2) Enforcement actions: 
significant actions resolved. Quarterly progress report, April- 
June 1986. Volume 5, No. 2. (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Inspection and En- 
forcement). Aug 1986. 447p. NTIS, PC A19/MF AO0Ol - 
GPO. File Number T186901 49. 

This compilation summarizes significant enforcement actions 
that have been resolved during one quarterly period (April-June 
1986) and includes copies of letters, Notices, and Orders sent by the 
Nuclear Regulatory Commission to licensees with respect to these 
enforcement actions and the licensees’ responses. It is anticipated 
that the information in this publication will be widely disseminated 
to managers and employees engaged in activities licensed by the 
NRC, in the interest of promoting public health and safety as well 
as common defense and security. 


50901 (PAEC(A)IV-A—85012) [Philippine Atomic 
el Commission, Diliman, Quezon City]. ‘ 

(Philippine Atomic oat Commission, Diliman, 
al City). 1985. e hanen S Sales Only), PC A02/ 
MF A01. File Number Bone 

Illus. . 

The Philippine Atomic Energy Commission (PAEC) contin- 
ues its mandated functions and responsibilities to exploit the benefi- 
cial peaceful application of nuclear energy for national develop- 
ment and to protect the public from the hazards posed by radiation. 
This report summarizes the major accomplishments of PAEC for 
1985. Details of studies conducted are not included in the report 
but are produced as technical reports of the commission. 


50902 (SAAS—327) New regulations in the field of nucle- 
ar safety and radiation protection. (Staatliches Amt fuer 
Atomsicherheit und Strahlenschutz, Berlin (German Demo- 
cratic Republic)). 1985. 83p. (In German). NTIS (US Sales 
Only), PC A05/MF AO01. File Number DE86703431. 

This report contains a selection of GDR’s regulations in the 
field of nuclear safety and radiation protection in full text: Atomic 
Energy Act of 8 December 1983, regulation concerning the Atomic 
Energy Act - establishment of external zones surrounding nuclear 
facilities of 8 December 1983, ordinance on the implementation of 
atomic safety and radiation protection of 11 October 1984, execu- 
tive order concerning the ordinance on the implementation of 
atomic safety and radiation protection of 11 October 1984, and reg- 
ulation concerning the centralized collection and final storage of ra- 
dioactive wastes of 11 May 1981. Further, an index is given of 
other specific national regulations, guidelines, and standards in 
force in the GDR. 


(UCRL—93033) Safeguarding our assets, 
May, M.M. (Lawrence Livermore National’ La Lab., CA 
(USA). Jul 1985. Contract W-7405-ENG-48. 1 1p. (CONF- 
8508195—1). NTIS, PC A02/MF A0i; GPO Dep. File 
Number DE86014432. 

From Aspen strategy group summer workshop; Aspen, CO, 
USA (12 Aug 1985). 

The vulnerability of military space systems depends on their 
orbits, functions, and other characteristics. The high-altitude satel- 
lites needed for warning and communications in particular could be 
vulnerable to prompt destruction by certain space-based systems 
and, in the future, possibly by ground-based high power lasers. A 
combination of passive countermeasures and arms control agree- 
ments could give these satellites some protection against such 
attack. Deployment of strategic defensive systems with the capabil- 
ity to reach far into space would invalidate this approach. 


50904 (UCRL—95057) Can the strategic defense initia- 
tive reduce the risk of war. Chapline, G.F. (Lawrence Liver- 
more National Lab., CA (USA)). Jul 1986. Contract W- 
7405-ENG-48. Sp. (CONF-8605177—1). NTIS, PC A02/ 
MF A01; GPO . File Number DE86014781. 
From New York Academy of Sciences meeting; New York, 
NY, USA i May 1986). 
advantages of a ballistic missile defense are weighed 
against a disadvantages. The advantages listed include: (1) reduc- 
ing the military effectiveness of a surprise first attack; (2) damage 
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limitation in the event of nuclear war; and (3) forcing the adversary 
to spend money on defensive rather than offensive weapons. (ACR) 


50905 (UVA—527277/NEEP86/104) Participation in the 
United States Department of Energy Reactor Sharing Pro- 
gram. Annual report, September 1984-August 1985. Mulder, 
R.U.; Benneche, P.E. (Virginia Univ., ; aie 
(USA). Dept. of Nuclear Engineering and Engineerin 
Physics). Oct 1985. Contract FG0S- 80ER10733. 17p. NTIS. 
PC A02/MF A011; 1; GPO Dep. File Number DE86015558. 

The University of Virginia Research Reactor (UVAR) is the 
highest power (two megawatts thermal power) and one of the most 
utilized (total power production in 1984 was over 5600 megawatt- 
hours) university research reactor in the mid-Atlantic states. In ad- 
dition, a second, small (50 watt) reactor is also available for use in 
educational and research programs. This report documents the 
major educational accomplishments under the Reactor Sharing Pro- 
gram for the period September 1984 through August 1985. 


2907 Transport And Storage 
REFER ALSO TO CITATION(S) 50914, 51171 
2908 Waste Heat Utilization 


a ALSO TO CITATION(S) 50978, 51146, 51147, 51148, 51162, 51163, 


2910 Conservation 


REFER ALSO TO CITATION(S) 49862, 50071, 50855, 50860, 50888, 50918, 
50950, 50968, 50994, 51048, 51049, 51082, 51119, 51121, 51144 


50906 (DOE/BP/12761—1) Conservation policy in the 
Pacific Northwest. Technical report. Ford, A.; Naill, R. 
(USDOE Bonneville Power Administration, Portland, OR. 
Office of Conservation). Aug 1986. Contract AI79- 
83BP12761. 206p. NTIS, PC Al0/MF AOl; 1; GPO Dep. 
File Number DE86015160. 

This report presents an integrated analysis of electricity con- 
servation policy in the Pacific Northwest, especially the impacts of 
alternative policies designed to increase customer investment in 
energy efficiency. The analysis is begun with a listing of the conser- 
vation measures themselves. In Part Two of the report, the likely 
impacts are considered of a base case subsidy program to improve 
the efficiency of space heating in existing residences in the region. 
The six chapters comprising Part Three focus on the design of al- 
ternative conservation programs that can lead to either greater sav- 
ings or to lower utility cost per net kW saved. In Part Four the 
report turns to other issues of interest to conservation planners in 
the Pacific Northwest. 


50907 (DOE/CE—0158) FEMP Update: Federal Energy 
Management activities, Jul 1986. (USDOE Assistant Secre- 
tary for Conservation and Renewable Energy, Washington, 
DC. Federal Energy Management Program). 1986. 17p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86014966. 

This update covers the following: shared energy savings, 
computerized applications, energy awareness month, awards, an- 
nouncements, the Federal Interagency Energy Policy Committee, 
mobile energy laboratory, reprints of articles, and meetings. (DLC) 


50908 (DOE/CE/65601—T1) Integrated energy manage- 
ment planning process for local and regional government fa- 
cilities: energy management process, data analysis, guidebook 
and workshops. Final " CZncies/ Boum Energy Associ- 
ates, Inc., New York (USA)). 25 Jul 1986. Contract FG01- 
84CE65601. 234p. NTIS, PC Al1l/MF A001; GPO Dep. File 
Number DE86013331. 

The project was conducted in two phases. The first phase 
was developmental; the second one was the delivery of training 
workshops using the developed products. (DLC) 
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50909 TN ee ee ee 


(Wi 
ny, F.R.). Internationales Inst. fuer Umwelt und Gesell- 
schaft; Uppsala Univ. (Sweden)). 1985. 51p. NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE86752777. 

The central argument of this article is that the limited suc- 
cess of energy conservation policies and programs derives, in a 
very fundamental way, from the specific culture, institutional ar- 
rangements, and politics of industrial societies. Limitations are iden- 
tified in (1) the data and social intelligence concerning energy con- 
sumption and end-use; (2) policy-making structures and interests 
dominating these, and (3) the means available for implementing 
policies and regulating energy consumption. It is also argued that 
fundamental change in energy consumption patterns will be 
brought about, if at all, through minority groups and social move- 
ments effectively advocating new social values, life styles and insti- 
tutional arrangements, that is through pedagogic and political proc- 
esses in their broadest meaning. 


50910 (TVA/OP/CEM—86/52) Energy management 
annual report, fiscal year 1985. Brothers, S.L. Jr. (Tennessee 
Valley Authority, Chattanooga (USA). Div. of Conserva- 
tion and Ener ement). Jan 1986. 99p. NTIS, PC 
A05/MF AO1. File Number DE86901720. 

This report is submitted to satisfy annual reporting require- 
ments of the Federal Energy Management Program (FEMP) for 
FY 1985. It discusses the Tennessee Valley Authority (TVA) 
energy management efforts in the area of buildings and general op- 
erations, as required by the FEMP, as well as TVA’s self-initiated 
efforts in related areas. 


50911 (TVA/OP/CEM—86/80) Remaining gross market 
potentials for the Western District. Camp, W.A. (Tennessee 
Valley Authority, Chattanooga (USA). Div. of Conserva- 
tion and Energy Management). Nov 1985. 30p. NTIS, PC 
A03/MF AO1. File Number DE86901699. 

To provide a rank ordering of the 23 power distributors in 
the Western District by remaining gross market potential for the 
survey and each option’s installations under the Revised Home In- 
sulation Program (RHIP), a method to obtain a special cross tabula- 
tion from the Bureau of the Census to develop a housing base from 
which work completions from the RHIP data base could be sub- 
tracted was developed. Key observations were: The largest per- 
centage of remaining gross market potential for RHIP surveys lies 
in the service area of the Memphis Light, Gas and Water Division 
(46.4%). Approximately 26% of the electrically heated and/or 
cooled living quarters have installed 1 or more measures under the 
Home Weatherization Option. In comparison to the number of 
RHIP surveys completed, 46.3% of the RHIP participants went on 
to install 1 or more of the recommended weatherization measures. 
Only 0.4% of the occupied living quarters have installed a heat 
pump under the Heat Pump Option of RHIP. The district penetra- 
tion rate for heat pump water heater installations in living quarters 
with existing electric water heaters is 0.0%. The largest percentage 
of remaining solar water heater installations is found in the Mem- 
phis Light, Gas and Water Division's service area (95.4%). Of the 
distributors that offered 4 options in addition to the survey, the mu- 
nicipality of Newbern had the highest overall average in perform- 
ance and closure. 


50912 (TVA/OP/CEM—86/81) Remaining gross market 
potentials for the Southeastern District. Camp, W.A. (Ten- 
nessee Valley Authority, Chattanooga (USA). Div. of Con- 
servation and Energy Management). Nov 1985. 30p. NTIS, 
PC A03/MF AO1. File Number DE86901696. 

To provide a rank ordering of the 16 power distributors in 
the Southeastern District by remaining gross market potential for 
the survey and each option’s installations under the Revised Home 
Insulation Program (RHIP), a method to obtain a special cross tab- 
ulation from the Bureau of the Census to develop a housing base 
from which work completions from the RHIP data base could be 
subtracted was developed. Key observations were: The largest per- 
centage of remaining gross market potenial for RHIP surveys lies 
in the service area of the Electric Power Board of Chattanooga 
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(26.3%). Approximately 29% of the electrically heated and/or 
cooled living quarters have installed one or more measures under 
the Home Weatherization Option. In comparison to the number of 
RHIP surveys completed, 52.1% of the consumers went on to in- 
stall one or more of the recommended weatherization measures. 
Only 2.4% of the occupied living quarters have installed a heat 
pump under the Heat Pump Optin of RHIP. The district penetra- 
tion rate for heat pump water heater installations in living quarters 
with existing electric water heaters is less than 0.005%. The largest 
percentage of remaining solar water heater installations is found in 
the Electric Power Board of Chattanooga's (EPB) service area 
(59.6%). Of the distributors that offered all 4 options in addition to 
the survey, the municipality of Chickamauga had the highest over- 
all average. However, this high-average score resulted more from 
the inclusion of its total-index score in home weatherization (270) 
than from good overall performance. 


2920 Supply, Demand, And Forecasting 


= ALSO TO CITATION(S) 49764, 49867, 49895, 50338, 50857, 50879, 


50913 (BPA—6014113) Super Good Cents marketing and 
implementation manual. (USDOE Bonneville Power Admin- 
istration, Portland, OR. Office of Conservation). [1986]. 
136p. NTIS, PC A07/MF AOI; 1; GPO Dep. File Number 
DE86014113. 

Planning models plus all advertising and follow-up strategies 
are given for marketing energy efficient houses. (PSB) 


50914 (DOE/EI/19717—T1) State heating oil program. 
Survey of No. 2 heating oil prices and inventories at the retail 
and wholesale levels, October 1, 1985-May 1, 1986. Final 
report. Peduzzi, D.K. (Vermont Dept. of Public Service, 
Montpelier (USA). Conservation and Renewable Energy 
Unit). 1986. Contract FC01-85EI19717. 8p. NTIS, PC A02/ 
MF — 1; GPO Dep. File Number DE86014285. 

The Conservation and Renewable Energy Unit has complet- 
ed a residential heating oil price and inventory monitoring program 
for the 1985-86 heating season. Price and inventory of No. 2 distil- 
late fuels were monitored at the retail and wholesale levels on a 
monthly, weekly or bi-weekly basis from October 1, 1985 through 
May 1, 1986. A final survey was conducted on July 31 to show a 
more complete trend. The survey data was collected via telephone 
calls to a sample of fuel oil suppliers throughout the state. An anal- 
ysis was performed. 


ll Bay fp Navy mobility fuels forecasting 

Pay Hadder, G.R.; Vineyard, T.A.; 
Das Ss Lee R. NOak Ri idge National Lab., TN (USA)). Jun 
1986. Contract AC05-840R21400. 108p. NTIS, PC A06/ 
oo 1; GPO Dep. File Number D 6013426. 

The Department it of the Navy (DON) requires an improved 
capability to forecast mobility fuel availability and quality. The 
changing patterns in fuel availability and quality are important in 
planning the Navy’s fuel use strategy and the Mobility Fuels Tech- 
nology Program. Until recently, there has been a long-term decline 
in the quality of crude oil entering world markets and a shift in re- 
finery capacities domestically and worldwide. Three publicly avail- 
able models developed by the Energy Information Administration 
of the Department of Energy were selected as the basis of the 
Navy Mobility Fuels Forecasting System (NMFFS). The system 
was used to analyze the availability and quality of jet fuel (JP-5) 
and diesel fuel (F-76) that could be produced in several domestic 
and foreign refinery regions under business-as-usual and four hypo- 
thetical world crude oil disruption scenarios in 1990. The results 
from the study indicate that jet fuel availability could be reduced in 
some refinery regions under the disruptions studied. Various strate- 
gies were investigated for increasing JP-5 production during the 
disruptions. In general, the availability of JP-5 was more limited 
than F-76 under the disruption cases studied; however, in all cases 
one or more strategies were identified to increase refinery output of 
JP-S in all study regions. Based on the four hypothetical disruption 


point, and by increasing the refiners’ gate price for the jet fuel in 
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the study regions. A more complete analysis of navy mobility fuel 
trends, as well as several changes in the models to make them 
easier to use in fuel planning and forecastig studies, are planned as 
part of the third phase of this program. 


2930 Policy, Legislation, And Regulation 


‘ER ALSO TO CITATION(S) 49764, 50104, 50325, 50865, 50883, 50926, 
$1082, 51119, 51121, 52034, 52116 


50916 (DOE/PE—0029/3) National Energy Policy Plan 
projections to 2010. (USDOE Office of Policy, Planning and 
Analysis, Washington, DC). Dec 1985. 1 NTIS, PC 
A07/ME A01; GPO Dep. File Number DE8 14741. 

Alternative scenario projections based upon different eco- 
nomic growth and energy market assumptions are given. Despite 
the uncertainties, these projections and other recent private and 
government energy studies provide some converging views about 
future energy trends. Although the outlook for future world oil 
prices is highly uncertain, most analysts now agree that world oil 
prices probably will fall or remain constant in real terms until the 
late 1980's, barring a significant oil supply disruption. Beyond 1990, 
the outlook becomes increasingly uncertain. 


50917 (NP—6752754) Australia - energy situation 1984, 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Mar 1986. 42p. (In German). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86752754. 

The energy situation of Australia is reviewed on the basis of 
relevant data. Data on the country’s national and international 
energy policy are followed by an outline of trends in energy 
sources and electric power generation. Important figures are pre- 
sented on the country’s external trade and balance of payments. 


50918 (NP—6752757) Hessian law on economical, ration- 
al, socially and environmentally acceptable energy utilization 
- energy conservation law - 1985. (Hessisches Ministerium 
fuer Wirtschaft und Technik, Wiesbaden (Germany, F.R.)). 
Sep 1985. 3lp. (In German). NTIS (US Sales Only), PC 
A03/MF ‘Aor File Number DE86752757. 

The energy conservation law ratified in July 1985 intends to 
realize its aims by means of practical measures and programs. It 
both takes account of the Hessian government's energy concept, i.e. 
an economical, rational, socially and environmentally acceptable 
energy utilization and of essential instruments and vehicles required 
to realize it. The law gives a new direction and perspective to the 
country’s energy policy: Experiences and knowledge gained from 
the energy and environment discussion of recent years have been 
maturing to be put into practice without delay. The latter implies a 
further development and extension of decentralized energy supply, 
the application of technologies to provide for the rational utilization 
of energy and energy conserving methods and measures vehicle al- 
together require consistent programs, promotion and financial as- 
sistance. The pamphlet abstracted informs on feasible ways of 
reaching the aims described above. 


50919 (NP—6752765) Argentina - energy situation 1984, 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). May 1986. 29p. (in German). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86752765. 

The energy situation of Argentina is reviewed on the basis 
of relevant data. Data on the country’s national and international 
energy policy are followed by an outline of trends in energy 
sources and electric power generation. Important figures are pre- 
sented on the country’s external trade and balance of payments. 


50920 (NP—6752766) Ireland - energy situation 1984/ 
1985. (Bundesstelle fuer Aussenhandelsinformation, Koeln 
(Germany, F.R.)). May 1986. 41p. (In German). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE86752766. 

The energy situation of Ireland is reviewed on the basis of 
relevant data. Data on the country’s national and international 
energy policy are followed by an outline of trends in energy 





6935 / ERA-11/22 


sources and electric power generation. Important figures are pre- 
sented on the country’s external trade and balance of payments. 


50921 (PB—86-213824/XAB) Summary of major provi- 
‘gions of Title 1 of the Energy Security Act (p.l. 96-294), 
(United States Synthetic Fuels Corp., Washington, DC). 
Aug 1982. 12p. NTIS, PC A02/MF AO1. 
Provisions of Title I of the Act establishing the Synthetic 
Fuels Corporation are explained. An outline of the purpose of the 
Corporation; its powers, goals and strategy; types of financial assist- 
ance that can be provided; and its relationship with the Department 
of the Treasury are included. 


50922 Energy Prospectus. Fitzpatrick, D.R. (Dept. of 
Energy, Washington, DC). Energy Technology (Washington, 
D.C.); 13: 1620-1631(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

We each owe it to ourselves and our country’s future well- 
being to be informed about the choices such as these which are 
available to us in our use of energy. The benefits can be realized 
immediately in reduced utility and gasoline expenses and the long 
term dividends will be enjoyed by all of us and our children in the 
decades to come. We do not yet know when in the future we will 
need certain new forms of energy supply. We do know that we will 
some day have to make a basic shift in our reliance on oil and natu- 
ral gas and we at the Department of Energy are working together 
with the private sector to assure that our research programs will 
have “on the shelf” the technology base that will then be needed so 
as to avoid the kind of disruptions and waste that we saw in the 
1970s. If we, working together, can succeed in these efforts, par- 
ticularly in increasing the efficiency and reliability of new technol- 
ogies and decreasing their costs, America can be assured of stable 
and secure energy supplies for generations to come. 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 49752, 49762, 49764, 49790, 49862, 49864, 
tone toe 49867, 49867, 49867, 49868, 49868, 49885, 49886, 49895, 50880, 


50923 (DOE/METC—85/6027, pp 499-502) Implemen- 
tation of research and development. Mechlin, G.F. (Westing- 
house R & D Center, Pittsburgh, PA). Nov 1985. NTIS, PC 
A23/MF AO1. File Number DE85013718. (CONF-850878— 


From AR and TD direct utilization contractors’ meeting; 
Morgantown, WV, USA (13 Aug 1985). 

The general process called innovation is a two step process, 
made up of a phase which is basically research and development, 
i.e. invention, and a second phase where the development is taken 
into the marketplace, i.e. implementation. The marketplace con- 
straints to implementation of research innovations in the US are dis- 
cussed and implementation management in US companies is com- 
pared with that of Japanese companies. 


50924 (NP—6752749) Significance of coal mining for the 
. Expert — 


Loebbe, K.; Rettig, R.; Koeppel, M. (Rh n Weatfne. 

einisch- ‘ae- 
lisches Inst. fuer Wirtschaftsforsch , Essen (Germany, 
F.R.)). Jan 1985. 42p. (In German). Is (US Sales Only), 
PC A03/MF AOl. ile Number DE86752749. 

This book aims to 1) indicate coal mining’s contribution to- 
wards overall economic gross production and wealth creation and 
make clear how many jobs still depend on coal mining. These in- 
clude, over and above those actually concerned with the direct 
earnings of the industry itself, those vicariously affected by it in 
other related or indirectly dependent industries, and in addition, an 
attempt is made to estimate the significance of coal mining and 
supply industries for the steel budget. 2) to present the conse- 
quences for the economy as a whole and the individual industries of 
a restriction of coal production capacity and production itself by 10 
million coal units. The study limits itself to the effects on produc- 
tion, wealth creation, employment and the budget such a restriction 
would entail. 3) to present the effects of a permanent restriction of 
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capacity and production in the mining regions to the extent that 
available statistics permit. In this connection, the way in which loss 
of purchasing power and employment is distributed in the mining 
regions or the whole of the Federal Republic and foreign countries 
respectively will be shown. 


pete, he Ee Whe kee 
berte, P.; Harris, W.M. 
Service, Vienna, VA USA). Oe: Got 


Services). 1986. 108p. O.0.1S., M.M.S., 1951 Kidwell 


Drive, Vienna, VA 22180. File Number T186901671. 
The annual record of mineral leasing, exploration, and pro- 
duction from the submerged lands and seabeds in the Federal 


waters seaward of all State offshore jurisdictions is reported 
through 1984. Disbursement of all Federal offshore receipts for the 
fiscal year ending September 30, 1984 is summarized. 


50926 (PB—86-213469/XAB) Comprehensive strategy 
report. (United States Synthetic Fuels Corp., Washington, 
DC). Jun 1985. 44p. NTIS, PC A03/MF A0O1. 

This report provides information and recommendations of 
the Corporation’s Board of Directors relating to the strategy for 
achieving national production goals for synthetic fuels set out in the 
Energy Security Act (P.L. 96-294). Recommendations include con- 
tinuation of the national synthetic fuels program, submission of a 
second strategy report in 1988, completion of the Phase I Business 
Plan adopted by the Corporation’s Board, and maintenance of the 
Corporation’s appropriation at its current level until Corporation is 
able to provide a more-accurate estimate of the costs for carrying 
out Phase I of the Business Plan. Topics covered include develop- 
ments in energy markets and synthetic fuels, i under the 
synthetic fuels program, synthetic fuels production goals and Phase 
I Business Plan implementation. 


50927 (PB—86-216611/XAB) United States Synthetic 
Fuels Corporation annual report, 1983. (United States Syn- 
thetic Fuels Corp., Washington, DC). 1984. 39p. NTIS, PC 
A03/MF AOl1. 

The document includes data on the second and third solicita- 
tions as well as target solicitations; Reports on monitoring of Union 
Oil Parachute Creek shale-oil program and the Cool Water Coal 
Gasification Project; and Recommendations for further legislation 
and financial and administrative data on the Synthetic Fuels Corpo- 
ration. 


50928 (PB—86-216629/XAB) United States 

Fuels Corporation annual report, 1984, (United States Syn- 
thetic Fuels Corp., Washington, DC). 1985. 35p. NTIS, PC 
A03/MF A011. 

The document includes a general description of the corpora- 
tion activities for the year; a status report, description, and evalua- 
tion of each project in which the corporation is involved; a descrip- 
tion of actual and projected environmental impacts from synthetic 
fuel projects; and the annual audited financial statements and re- 
ports on the corporations receipts and compensation. 


2950 Hydrogen And Synthetic Fuels 


REFER ALSO TO CITATION(S) 50886, 50951 


2960 Electric Power 


REFER ALSO TO CITATION(S) 49698, 50403, 50425, 50846, 50847, 50857, 
50864, 50893, 50906, 50910, 50913, 50917, 50960, 51048, 51049, 51119 


50929 (DOE/BP—473) Generating resources supply 
curves, July 1, 1985, (USDOE Bonneville Power Adminis- 
tration, Portland, OR. Div. of Power Resources a 
1 Jul 1985. 109p. NTIS, PC A06/MF A01; GPO Dep. 
Number DE86014010. 

This report documents Pacific Northwest supply curve in- 
formation for both renewable and other generating resources. Re- 
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sources are characterized as “Renewable” and “Other” as defined 
in section 3 or the Pacific Northwest Electric Power Planning and 
Conservation Act. The following resources are described: renew- 
able: (cogeneration; geothermal; hydroelectric (new); hydroelectric 
(efficiency improvement); solar; and wind); other (nonrenewable 
generation resources: coal; combustion turbines; and nuclear. Each 
resource has the following information documented in tabular 
format: (1) Technical Characteristics; (2) Costs (capital and O and 
M); (3) Energy Distribution by Month; and (4) Supply Forecast 
(energy). Combustion turbine (CT) energy supply is not forecasted 
because of CT's typical peaking application. Their supply is there- 
fore unconstrained in order to facilitate analysis of their operation 
in the regional electrical supply system. The generic nuclear re- 
source is considered unavailable to the region over the planning ho- 
rizon. 


50930 (DOE/BP—607) Division of Customer Service: 
contracting, power billing and service program- 

(USDOE Bonneville Power Administration, Portland, 
OR). Apr 1986. 28p. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86014849. 

This brochure describes the organization, functions, and 
interactions of the Division of Customer Service. The brochure has 
two goals. First, it is intended to inform Bonneville staff of the 
services and functions performed by the Division. Second, it is in- 
tended to outline, also for staff, the processes involved in the key 
Division activities of power contracting, customer service facility 
programming, and power billing. 


50931 (DOE/EA—0262S) Supplemental environmental 
assessment terminal expansion. (USDOE Bonneville Power 
Administration, Portland, OR. Office of Engineering and 
Construction). Jul 1986. 93p. (DOE/BP—691). NTIS, PC 
A05/MF A0O1; 1; GPO Dep. File Number DE86013975. 

The results of the additional studies of specific environmen- 
tal effects of changes, resulting from the Terminal Expansion, in the 
operation of the regional power system are given. These impact 
discussions focus on: effects on fish (both anadromous and resident 
fish); effects on air quality and on water use and quality; effects on 
cultural resources along reservoir shorelines; effects on recreation 
and irrigation from changes in reservoir elevation. This EA also 
discusses a new part of the construction proposal, the addition of 
dynamic voltage support facilities at Malin substation. Discussion of 
construction impacts from the February 1985 EA will not be re- 
peated here because it tentatively concluded that such impacts 
would be insignificant, and no comments challenged those conclu- 
sions. Environmental conditions with respect to construction have 
not changed in such a way that those conclusions would change. 


50932 (DOE/PE/70403—H1-Vol.2) Revenue Require- 


ments Modeling System (RRMS) 
Appendix D: operator's manual; Appendix E: program mainte- 
nance guide. Final report. (International Energy Associates 
Ltd., Washington, DC (USA)). Mar 1986. Contract ACO01- 
83PE70403. 186p. NTIS, PC A09/MF AOI; 1; GPO Dep. 
File Number DE86014363. 

The Revenue Requirements Modeling System (RRMS) is a 
utility specific financial modeling System used by the Energy Infor- 
mation Administration (EIA) to evaluate the impact on electric util- 
ities of changes in the regulatory, economic and tax environments. 
Included in the RRMS is a power plant life-cycle revenue require- 
ments model designed to assess the comparative economic advan- 
tage of alternative generating plant. This report is Volume II of a 2 
volume set and provides a programmer's guide which describes 
new user initialization procedures and data base update procedures. 
This report also provides a software maintenance guide which con- 
tains listings of all computer code for the models. Volume I pro- 
vides a methodology description and user’s guide, a model abstract 
and technical appendix, and sample input and output -for the 
models. 


documentation. Volume II. 
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50933 (IAEA-TECDOC—364) [Experience with the 
Agency’s WASP for nuclear power planning in developing 
countries, Proceedings of an advisory group meeting to review 
experience with WASP for nuclear power planning in devel- 
oping countries held in Vienna, 16-20 September 1985, (Inter- 
national Atomic Energy Agency, Vienna (Austria)). = 
1986. 396p. (CONF-8509170—). NTIS (US Sales Only), PC 
A17/MF AO1. File Number DE86703466. 

From Advisory group meeting on WASP-III; Vienna, Aus- 
tria (16 ae 1985). 

Advisory Group Meeting to discuss recent experience 
with, on to suggest improvements to, Wien Automatic System 
Planning Program (WASP), was held in Vienna in September 1985. 
It was clear from the meeting that WASP is a very useful tool as 
an aid in planning electric power generation systems. It is widely 
used in both developed and developing countries and its use will 
continue particularly if some of the suggestions for its improve- 
ments are implemented. A separate abstract was prepared for each 
of the 15 presentations of this meeting. 


50934 (IAEA-TECDOC—364, pp 19-35) Observations 
on WASP-III. Implementation and use. Poch, L.A.; Huber, 
C.C.; Guziel, K.A.; Buehring, W.A.; Duda, M. (Argonne 
National Lab., IL, USA; Biuro Studiow i Projektow ‘Ener- 
goprojekt’, Warsaw, Poland). Feb 1986. NTIS (US Sales 
Only), PC A1i7/MF AOl. File Number DE86703466. 
(CONF-8509170—). Contract W-31-109-ENG-38. 

From Advisory group meeting on WASP-III; Vienna, Aus- 
tria (16 Sep 1985). 

Since 1978, Argonne National Laboratory (ANL) has con- 
ducted seven training courses in expansion planning of electrical 
generating systems for the International Atomic Energy Agency. 
These courses feature the use of the Wien Automatic System Plan- 
ning Package (WASP-III), a computer model for determining the 
long-run, least-cost expansion plan for the generating system. As a 
result of these experiences and other implementations and applica- 
tions of WASP-III, techniques to help in the implementation and 
use of WASP have been developed. These include procedures to 
help with file handling and technical insights that help avoid some 
common problems. In addition, several suggestions for improve- 
ments in the next WASP version have been listed. 7 refs, 4 figs. 


50935 (IAEA-TECDOC—364, pp 37-62) Application of 
WASP by World Bank in preparing electricity pricing and in- 
vestment strategy. McKechnie, A. (Power and Energy De- 
velopment Div., The World Bank, Washington, DC, USA). 
Feb 1986. NTIS (US Sales Only), PC A1l7/MF AOl. File 
Number DE86703466. (CONF-8509170—). 

From Advisory group meeting on WASP-III; Vienna, Aus- 
tria (16 Sep 1985). 

WASP has been recently used by the World Bank to devel- 
op a methodology to estimate the long run marginal costs (LRMC) 
of generating capacity for tariff design. Despite the general accept- 
ance that electricity tariffs should be based on LRMC and the exist- 
ence of a substantial body of theoretical literature, comparatively 
little work has been done on developing operational methods for 
estimating LRMC. One of the principal objectives of the World 
Bank studies using WASP was to determine a robust methodology 
for calculating LRMC when power systems are in the disequilibri- 
um characteristic of the 1980's. Two case studies are presented for 
two typical countries. A significant finding of these case studies to 
calculate LRMC using WASP is that the marginal cost of generat- 
ing capacity is substantially lower than figures used in previous 
studies, especially when the power system is in disequilibrium. 22 
refs, 7 figs, 8 tabs. 


50936 (IAEA-TECDOC—364, pp 101-127) Methodolo- 
gy for determination of long-run marginal costs of electric 
generation. Elwan, I.; Buehring, W.A.; Kocic, A.; Golubo- 
vic, D. (World Bank, Washington, DC, USA; Argonne Na- 
tional Lab., IL, USA; Institut za Nuklearne Nauke Boris 
Kidric, Belgrade, Yugoslavia; Union of Power Industry, 
Belgrade, Yugoslavia). Feb 1986. NTIS (US Sales Only), 
PC A17/MF AOl1. File Number DE86703466. (CONF- 
8509170—). 
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From Advisory group meeting on WASP-III; Vienna, Aus- 
tria (16 Sep 1985). 

Economically efficient exploitation of power resources in the 
electric power system is achieved through the consumption and 
production sectors. In the consumption sector, tariffs based on long 
run marginal costs (LRMC) significantly contribute to efficiency, 
and in the production sector, efficient long-term development plan- 
ning of production facilities is based on a systematic approach and 
criterion of least total costs. This paper describes a methodology 
for obtaining LRMC of electric power production. The essence of 
the approach is in anticipation of the needed power and energy, 
identification of the optimal development plan of the system and 
determinations of the level of reliability and tariffs so that the elec- 
tric power sector becomes economically most efficiently used from 
the aspect of the entire community. 8 refs, 5 figs, 6 tabs. 


50937 (IAEA-TECDOC—364, 129-164) ge 
between the WASP II and WASP models: application to 
the Spanish System. Munoz, S.; Brea, M. (Planning Div., 
Economical and Technical Dept., UNESA, Madrid, Spain). 
Feb 1986. NTIS (US Sales Only), PC ‘A17/MF AOl. PFile 
Number DE86703466. (CONF-8509170—). 

From — group meeting on WASP-III; Vienna, Aus- 
tria (16 Sep 19 

WASP) and WASP-III are programs released through the 
IAEA as tools for Electrical Generating System Expansion Plan- 
ning; even though WASP-III was designed as an improved version 
of the previous existing WASP-II, no pumping simulation algorithm 
was included. Pumping could be considered as a means to shift load 
from peak hours to off-peak hours, so it is a very useful way to 
increase the capacity factor for base-load plants and, hence, to 
reduce the overall generating costs. For some systems pumping has 
to be considered as a candidate resource so WASP-II would there- 
fore be preferable to WASP-III; but on the other hand, the result 
of using methods based on the equivalent load duration curve 
seems to be sometimes too optimistic when considering the benefits 
of load shifting. The purpose of this report is to compare the results 
obtained when applying WASP-II and WASP-III versions to a par- 
ticular system, the Spanish system, characterized by an important 
hydro subsystem. The optimal expansion solutions of both WASP 
versions were quite similar regarding thermal candidate units select- 
ed before year 2004; most differences dealt with the units selected 
at the end of the study period and with the working hours of base 
load thermal plants; WASP-II optimal solution tends to make base 
load plants operate more time. For the Spanish system, WASP-II is 
considered to be more appropriate because, once unserved energy 
calculations have been included, it includes a representation of 
pumped storage. 5 refs, 4 figs, 13 tabs. 


(IAEA-TECDOC—364, pp —— eee 
alain in Finland in 1990s: a ‘study for the 
Trade and Industry in 1984, Tien. 5. (Valtion Tebail 
linen Tutkimuskeskus, Espoo, Finland). Feb 1986. NTIS 


(US Sales Only), PC A17/MF AOl. File Number 
DE86703466. (CONF-8509170—). 

From Advisory group meeting on WASP-III; Vienna, Aus- 
tria (16 aoe 1985). 

The paper describes a general outline of the work carried 
out for the Energy Department of the Ministry for Trade and In- 
dustry in Finland, as regards electricity production in the 1990's. 
Alternative programs and planning assumptions are discussed as 
well as the principal numerical results calculated in the study. This 
includes the different demand scenarios and demand structures, the 
electricity production costs, the optimal construction programs as 
well as the marginal production costs. 2 refs, 5 figs. 


50939 a ee eae ie 205-223) WASP in an 
environment. 


Whales ME Ce system 
M.E. (Generation Devel opment Nova Scotia 
Seow Corp., Halifax, Canada). Feb 1986. NTIS (US Sales 
Only), PC ’A17/MF AOl. File Number DE86703466. 
(CONF-8509170—). 
From Advisory group meeting on WASP-III; Vienna, Aus- 
tria (16 1985). 
In last fifteen years, or so, the planning environments 
have drastically changed in Canada. Energy prices have risen dra- 
matically, the rate of change of energy consumption has dropped 
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substantially, traditional relationships between interest rates and in- 
flation have been broken, environmental considerations related to 
energy have become a major concern, and the whole future has 
become far more uncertain. Most electric utilities in Canada today 
are seen by their government owners as a tool to maximize the eco- 
nomic benefits to the province and must now have mandates which 
go beyond the provision of electric power and energy at the lowest 
possible cost. Because of these extended mandates, the planning 
process has become much more complex because the social side of 
the mandate introduces issues with which utilities have not tradi- 
tionally dealt. This paper describes this change in planning environ- 
ment and points out which of the traditional long-term planning 
philosophies are no longer applicable. The paper also describes sug- 
gested modifications in addition to WASP in light of the changed 
planning environment of Canadian utilities. 2 figs. 


50940 (IAEA-TECDOC—364, pp 345-367) Improve- 
roe of (Korea E using the cumulant method. Kim, Young 
(Korea Electric Power Corp., Research Center, 
Seoul, Feb 1986. NTIS (US Sales Only), PC A17/MF A01. 
File Number DE86703466. (CONF-8509170—). 
From Advisory group meeting on WASP-III; Vienna, Aus- 
tria (16 Sep 1985). 
This paper describes the application of cumulant method in 
WASP-II and case studies carried out with revised model. The 
Wien Automatic System Planning Package is designed to find the 
optimal generation expansion strategy for an electric utility and has 
played a major role in carrying out long term power development 
planning of Korea Electric Power Corporation (KEPCO). Through 
the experience of using WASP, it is found that the computation 
time is one of the most burdensome problems. To solve the prob- 
lem, cumulant method was incorporated into WASP and the result 
of case studies is shown together with the description of theoretical 
aspect of cumulant method. As the case studies show cumulant 
method has advantage in computation time as the run requires more 
CPU time and typical case study reveals 3 to 4 times faster compu- 
tation speed using this method. 17 refs, 4 figs, 6 tabs. 


(IAEA-TECDOC—364, pp 369-380) QUIPLAN: 
an application of the segmentation method. Rozali, M.A. (Na- 
tional Electricity Board, Kuala Lumpur, Malaysia). Feb 
1986. NTIS (US Sales Only), PC A1i7/MF AOI. File 
Number DE86703466. (CONF-8509170—). 

From Advisory group meeting on WASP-III; Vienna, Aus- 


tria (16 Sep 1985). 

This paper describes a software package for the optimisation 
of generation expansion sequences in power system planning. The 
package has been designed for rapid solution of such problems 
through, among others, a reduced level of detail in problem formu- 
lation, application of the segmentation method of probabilistic simu- 
lation, and new heuristic methods of solving multi-state dynamic 
programs. The software has been shown to be a useful aid to plan- 
ning, particularly when used to complement WASP in generation 
expansion studies. 


50942 (IAEA-TECDOC—364, 381-393) ad 
oo of WASP-III on an IBM PC. Buchring, W 


; Hamilton, B.P. (Argonne > heal Fan a USA), 
Feb "1986. NTIS (US Sales Only), PC A17/MF AO1. File 
Number DE86703466. (CONF-8509170—). Contract W- 31. 
109-ENG-38. 

From Advisory group meeting on WASP-III; Vienna, Aus- 
tria (16 pro 1985). 

Argonne National Laboratory (ANL) is currently develop- 
ing a microcomputer-based energy planning package entitled 
ENergy and Power Evaluation Program (ENPEP). As presently 
constructed, ENPEP consists of six analytic modules that can be 
run sequentially or independently: 1. Macroeconomic analysis, 2. 
Energy demand forecasting, 3. Integrated energy demand/supply 
analysis, 4. Electric load forecasting, 5. Expansion planning for 
electrical generating systems, and 6. Impacts of alternative supply 
systems. The Wien Automatic System Planning Package (WASP- 
Ill) is the fifth module of ENPEP and forms an important part of 
the ENPEP analytic capability. The experience in converting 
WASP-III to the IBM PC is reviewed and some recommendations 
for good performance on the PC are given. Finally, a few sugges- 
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tions are presented for WASP improvements from the point of 
view of the user of the personal computer version of WASP. 4 refs, 
5 tabs. 


50943 (NOP—4058) Public attitudes survey. A report 
prepared for the Electricity Supply Trade Union Council. 
(NOP Market Research Ltd., London (UK)). May 1985. 
175p. NOP Market Research Ltd., Tower House, South- 
= Street, London WC2E THN, UK, price Pound 


The results of a public opinion survey which investigated: 1) 
level of public satisfaction with Electricity Board service, 2) per- 
ception of the effects of privatisation on the service provided, and 
3) attitudes to private vs, public ownership of the electricity supply 
industry. It is concluded that overall the Electricity Boards are per- 
forming well, both in their own right and in comparison with their 
competitors. Overall attitude to privatisation showed 37% for, 40% 
against and 23% with no feelings either way. 


50944 (PNL-SA—13773) Customer-side-of-the-meter bat- 
tery storage: technology transfer strategy. Quinn, J.E.; Hur- 
witch, J.W. (USDOE, Washington, DC; Pacific Northwest 
Lab., Richland, WA (USA)). May 1986. Contract AC06- 
76RL01830. 26p. (CONF-860810—28). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86015060, 
From Intersociety energy conversion engineering confer- 
ence; San oe CA, USA (25 Aug 1986). 
Department of Energy, Electric Power Research 
Institute, and others have sponsored work to determine the feasibili- 
ty of customer-side-of-the-meter battery storage. This demand side 
peak shaving concept has been shown to be economic in a number 
of industrial and commercial applications. Its commercial accept- 
ance has been slow due to a number of concerns of the primary 
organizations; customers, utilities, and equipment manufacturers. 
This paper highlights the concerns of these organizations and 
shows from a historical perspective how a technology transfer 
strategy evolved to address these concerns. A summary of some 
recent projects related to lead-acid battery storage is also presented. 


50945 (PNL-SA—14129) Issues in load shape representa- 
tion. Pearson, E.W.; Palmiter, L. (Pacific Northwest Lab., 
Richland, WA (USA); eee Inc., Seattle, WA (USA)). 
Jun 1986. Contract A 76RL01830. 20p. (CONF- 
860818—4). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE86015029. 

From American Council for an Energy Efficient Economy 
Santa Cruz summer study on energy-efficiency in buildings; Santa 
Cruz, CA, USA (17 Aug 1986). 

Large volumes of high time resolution electrical end-use 
load data are becoming available. In raw time series form such data 
are cumbersome to manipulate and difficult to interpret. Thus, it is 
necessary to develop compact representations for such data. To be 
widely useful, these representations must incorporate dependence 
on independent variables which strongly influence load. In addi- 
tion, they should provide useful visual display of the loads and be 
readily employed in computational work. One approach to con- 
struction of useful representations is the generation of simple empir- 
ical models for the load date. In this paper, we investigate two 
techniques for generating such representations. First, we apply two- 
way analysis to develop a model of hourly total and refrigeration 
load data taken from a single residence. We then use empirical or- 
thogonal function techniques to represent electrical consumption in 
a Seattle office building. The advantages and limitations of the re- 


50946 (TVA—6901721) Load forecast and power supply 
summary prepared for fiscal year 1987. (Tennessee Valley 
Authority, Chattanooga (USA). Office of Power). Jul 1986. 
121p. NTIS, PC ‘A06/MF A01. File Number DE86901721. 

TVA's long-term load forecasts and power supply situation 
indicate that TVA will have ample capacity to support high eco- 
nomic growth in the TVA region. If load growth is equivalent to 
TVA's high forecast, the earliest TVA would need base-load ca- 
pacity beyond the construction of Bellefonte Nuclear Plant and ca- 
pacity additions from our ongoing conservation and load manage- 
ment programs is 1997. This is the same period that was indicated 


in last year’s power supply review. Several supply options could 
delay the need for new conventional central station generating ca- 
pacity. An increased emphasis on conservation and load manage- 
ment activities and the timely implementation of a major reliability 
improvement program for large coal and nuclear units could delay 
this need five to seven years. 


50947 (TVA/PUB—86/19) 1985 power program summa- 
ry. Volume I. (Tennessee Valley Authority, Knoxville 
(USA)). 1986. 57p. (TVA/PE/INFO—86/18). NTIS, PC 
A04/MF A01. File Number DE86901739. 

This report deals with TVA’s electric power activities. This 
report, published in two volumes, provides a summary of TVA 
power and distributor operations in fiscal year 1985. Volume I data 
is based on the TVA fiscal year ending September 30, 1985. 


50948 Bonneville Power Administration's purchase of 
energy savings. Schick, H.; McMillan, L.E. (Bonneville 
Power Administration, Portland, OR). pp 196-201 of Pro- 
ceedings of the 1985 industrial energy technology confer- 
ence and exhibition. Austin, TX; Public Utility Commission 
of Texas (1985). (CONF-850515—). 

From 7. annual industrial energy technology conference; 
Houston, TX, USA (13 May 1985). 

e Bonneville Power Administration (BPA) is conducting 

a commercial buildings retrofit program in the Pacific Northwest 
by making payments to a sponsor, such as an energy service com- 
pany or architectural and engineering firm for energy savings 
which actually occur in a commercial building. This effort is one of 
several activities BPA is conducting to develop the capability to 
conserve energy in the commercial sector of electrical energy use. 
This paper describes the benefits of the approach, the program 
design, lessons learned through field testing the approach, and how 
the program has been redesigned. 


2980 Consumption And Utilization 


REFER ALSO TO CITATION(S) 50860, 50871, 50911, 50912 


50949 (PB—86-178142/XAB) Rural energy-use study for 
west-central Illinois. Kane, D.; Rice, M.; Skelton, L. (Insti- 
tute of Technology Assessment, Springfield, IL (USA)). Jan 
1986. 298p. NTIS, PC A13/MF A01. 

The project was undertaken by the Illinois Department of 
Energy and Natural Resources (IDENR) to study the energy-use 
patterns of the rural population of west-central Illinois. The sample 
population for the study was composed of members of four rural 
electric cooperatives. A major conclusion of the study is that there 
have been significant changes in energy use patterns in the popula- 
tion of west-central Illinois in recent years. Five times as many 
changes occurred during 1983/84 as were made in the period 1975/ 
76. These changes all appear to involve shifts that conserve energy 
or reduce costs. The study was descriptive in nature and was de- 
signed to: (1) develop and test a methodology for sampling energy 
use patterns in selected populations; (2) describe energy use patterns 
of the residential and farming populations of rural West-Central Illi- 
nois; and (3) determine major energy-use changes that have taken 
place in that population in recent years. 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 50316, 50325, 50345, 50356, 50357, 50855, 
50881, 50929, 52002 


50950 (CONF-8508111—Vol.2, pp 39-51) Evaluation of 
refund program in Wisconsin. Riddic' 


the renewable energy k, 
L.; Hanson, M.E. (Univ. of Wisconsin, Madison). 1985. 
NTIS, PC A15/MF AO0O1. File Number DE86011426. Con- 
tract AC02-76CH00016. 

From 2. national conference on energy program evaluation; 
Chicago, IL, USA (19 Aug 1985). 

In 1977, Wisconsin initiated a subsidy program to encourage 
the installation of renewable energy systems in the state. The au- 
thors describe the application of a multiattribute analysis technique 
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in evaluating the historical worth of the program and whether it 
should be continued. The key result was that the value of the pro- 
gram lay mainly in its ability to hedge against adverse affects of an- 
other energy crisis in a state that imports over 90% of its energy. 8 
references, 1 figure, 6 tables. 
50951 Sugarcane as a source of fuels and chemical feed- 
stocks. Lipinsky, E.S. (Fuels From Sugar Crops Program, 
505 King Avenue, Columbus, OH). pp vp of Abstracts from 
the 23rd Eastern analytical symposium. San Juan, Puerto 
Rico; Center for Energy and Environmental Research 
(1979). (CONF-7903133—). 

From Symposium on alternate uses of sugarcane for devel- 
opment in Puerto Rico; San Juan, Puerto Rico (26 Mar 1979). 

Fuels from sugar crops concepts are reviewed in the context 
of U.S. National requirements for alternate motor fuels and motor 
fuel additives. Strategies are presented for motor fuels research and 
production as presently perceived by the U.S. Department of 
Energy. Together with a series of conversion alternatives for sugar- 
cane juice and fiber, the various states-of-the-art are updated in the 
context of on-going research by both private and DOE-sponsored 
research organizations. Special emphasis is directed toward ethanol 
yield increases and cost reductions, and toward the roles to be 
filled by sugarcane as a direct source of fermentable solids and of 
fermentation substrates eventually to be recovered from the cellu- 
lose-hemicellulose-lignin complexes of bagasse. 


50952 Fiber as an energy resource: Short- and long-term 
outlook. Werner, E. (Center for Energy and Environment 
Research, Univ. of Puerto Rico). pp vp of Abstracts from 
the 23rd Eastern analytical symposium. San Juan, Puerto 
Rico; Center for Energy and Environmental Research 
(1979). (CONF-7903133—). 

From Symposium on alternate uses of sugarcane for devel- 
opment in Puerto Rico; San Juan, Puerto Rico (26 Mar 1979). 

Consideration of the potential utilization of sugarcane or re- 
lated fibrous species of grasses as biomass for the production of 
energy in Puerto Rico leads to the necessity of analyzing produc- 
tion and conversion systems on a near- and far-term basis. While 
much work has been done in concept development and demonstra- 
tion projects to prove the feasibility of the system it apparently is 
not recognized that the needs of this Island are critical enough to 
preclude lengthy research programs without immediate and effec- 
tive application of current available technology to ameliorate some- 
what the rapidly exacerbating energy crisis. Since at the present 
time the primary need is for biomass production, a generalized plan 
is outlined for integrating current sugarcane production with pro- 
posed fiber-cane production eventually resulting in an optimized 
energy and sugar plantation which makes maximum use of readily 
available land while keeping intact the social, economic and politi- 
cal constraints inherent in sugar-producing cultures. Additional 
generalized proposals are made for incremental development and 
utilization of the different conversion technologies presently still at 
various stages of development. 
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50953 (CONF-860663—2) Recent ANL data on MHD 
fouling. Chow, L.S.H.; Wang, C.S.; Swift, W.M. (Argonne 
National Lab., IL (USA). Magnetohy: drodynamics Pro- 
gram). 1986. Contract W-31-109-ENG-38. 10p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86014550. 

From 24. symposium of engineering aspects of magnetohy- 
drodynamics; Butte, MT, USA (24 Jun 1986). 

Sixteen tests have been completed to investigate the effect of 


free deposits of KeSO, were found to be hard 


to reported results of ash-free deposits of K2COs in 
gas-fired systems. Deposits of K2SO, and fly ash appear to 
less troublesome as the amount of ash in the deposit in- 
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creases. An increase in ash concentration results in a more porous 
MHD deposit that might be more readily removed. The presence 
of potassium carbonate as an impurity in a deposit of K2SO, does 
not cause an observable difference in deposit characteristics as com- 
pared with a deposit of K2SO, and ash. The test results support the 
hypothesis that the strength and tenacity of deposit increase with 
local gas temperature, local heat flux, and length of time the depos- 
it is exposed to the hot gas. The deposition and heat transfer model 
developed at Argonne National Laboratory was further validated 
by comparing calculated values of heat transfer and deposition rates 
to the fouled tubes with the measured data. 5 refs., 5 figs., 1 tab. 


50954 (ISAS-SP—3, pp vp) Two-dimensional analysis of 
a flow in an MPD thruster. Yamada, H.; Ao, T.; Fujiwara, 
T. Mar 1985. NTIS, PC A08/MF A01. (CONF-8411269—). 

From Symposium on mechanics for space flight; Tokyo, 
Japan (8 Nov 1984). 

The present study deals with the numerical simulation of a 
magneto-hydrodynamic two-dimensional flow based on the one- 
fluid model, using a second-order-accurate difference scheme. The 
thruster is composed of a hollow cylindrical anode and a cone-cyl- 
inder-shaped cathode. The calculated domain is also enlarged in 
comparison with a previous analysis. This simulation attempted to 
reproduce actual phenomena observed in experiments. 


50955 Thermoacoustic magnetohydrodynamic 

generator. Wheatley, J.C.; Swift, G.W.; Migliori, A. (to 
Dept. of Energy, Washington, DC). US Patent 4,599,551. 8 
Jul 1986. Filed date 16 Nov 1984. vp. 

A thermoacoustic magnetohydrodynamic electrical genera- 
tor is described comprising a magnet having a magnetic field, an 
elongate hollow housing containing an electrically conductive 
liquid and a thermoacoustic structure positioned in the liquid, heat 
exchange means thermally connected to the thermoacoustic struc- 
ture for inducing the liquid to oscillate at an acoustic resonant fre- 
quency within the housing. The housing is positioned in the mag- 
netic field and oriented such that the direction of the magnetic field 
and the direction of oscillatory motion of the liquid are substantial- 
ly orthogonal to one another, first and second electrical conductor 
means connected to the liquid on opposite sides of the housing 
along an axis which is substantially orthogonal to both the direction 
of the magnetic field and the direction of oscillatory motion of the 
liquid, an alternating current output signal is generated in the con- 
ductor means at a frequency corresponding to the frequency of the 
oscillatory motion of the liquid. 


electrical 


50956 Faraday and diagonal channel performance. 
Farrar, L.C. (Mountain States Energy Div., MSE, Inc., 
Butte, Montana). pp 157-166 of Technical economics, syn- 
fuels and coal energy - 1986. Dicks, J.B. New York, NY; 
200001. Society of Mechanical Engineers (1986). (CONF- 
860201— 

From Energy-sources technology conference and exhibition; 
New Orleans, LA, van (23 Feb 1986). 

A summary of significant magnetohydrodynamic (MHD) 
power generation data obtained during the 50 MW, oil-fired com- 
bustor phase of the Component Development and Integration Facil- 
ity (CDIF) MHD power train testing program is presented. Fara- 
day test data comparisons are made by computer analysis and are in 
good agreement. The effect of Faraday load shaping to reduce ad- 
verse voltage gradients on channel performance is presented along 
with data denoting typical 1A channel operating characteristics. 
Faraday and diagonal tests with the 1A channel at similar operating 
conditions are evaluated and compare favorably. 


coal-fired, open- 
A.C.; Jackson, 


50957 Seed recovery and regeneration in 
cycle magnetohydrodynamic systems. Sheth, 
D.M.; Attig, R.C. ws, A Conversion Research and Devel- 


ent Programs, niv. of Tennessee Space Institute, 
ullahoma, TN). pp 167-182 of Technical economics, syn- 
fuels and coal energy - 1986. Dicks, J.B. New York, NY; 
sana) Society of Mechanical Engineers (1986). (CONF- 
860201—). 
From Energy-sources technology conference and exhibition; 
New Orleans, LA, USA (23 Feb 1986). 
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Coal-fired magnetohydrodynamic (MHD) power systems not 
only have high cycle efficiency, but they also have an inherent 
sulfur removal capability. The potassium compound uses as “seed” 
plays a dual role. It 1) increases the electrical conductivity of the 
plasma needed to produce power in the MHD electrical topping 
cycle, and 2) reacts with sulfur dioxide to form potassium sulfate, 
thereby eliminating most of the sulfur oxides from the gaseous ef- 
fluent. For economical reasons, the spent seed must be. recovered, 
desulfurized and recycled to the MHD power plant. This paper re- 
views some of the available experimental results and literature relat- 
ing to SO: removal and seed recovery, and will also discuss several 
potential seed regeneration processes. . Three methods of potassium 
extraction are discussed, i.e., Te aed aqueous digestion with CA(OH):/ 
NaOH, acid washing, and aqueous extraction. The selected candi- 
date regeneration systems are discussed from the viewpoint of 
energy and process water requirements and environmental consid- 
erations such as waste discharges and emissions of gaseous, particu- 
late and trace element pollutants. 


50958 Power conditioning system for CDIF. Hruby, V.J.; 
Budny, R.M.; Mandalakas, J. (Avco Everett Research Lab., 
Inc., Everett, MA). pp 183-194 of Technical economics, 
synfuels and coal eae 1986. Dicks, J.B. New York, NY; 
20001. Society of Mechanical Engineers (1986). (CONF- 

From Energy-sources technology conference and exhibition; 
New Orleans, LA, USA (23 Feb 1986). 

The development of MHD power conditioning (PC) circuits 
art AERL culminated by January 1985 delivery of PC equipment 
to the CDIF. The design and testing of this equipment as well as 
the testing of smaller prototypical circuits is described in this paper: 
A set of the prototypical master/slave current consolidation and 
control circuits was tested using the AERL Mk VII generator. The 
generator was first loaded diagonally and then in the Faraday 
mode. When diagonally connected the power conditioning circuits 
were tested in both the consolidation and the current control mode. 
This is the first time an entire channel was controlled and consoli- 
dated. All of the generated power, about 55-60 kW, was delivered 
to resistive load. Next, the generator was Faraday loaded so that 
the consolidation circuits could be stressed to near their i 
limits. In this mode the channel front and aft sections were loaded 
resistively. The consolidated section was loaded by a conventional 
line commutated inverter that delivered the MHD power (20 to 25 
kW) to the grid. The efficiency of the consolidated circuits was 
found be 85-90 percent. After initial trouble-shooting the circuitry 
operated reliably under all normal test conditions for approximately 
70 hours. 


3003 Thermoelectric Generators 


REFER ALSO TO CITATION(S) 50259 
3004 Thermionic Converters 


50959 ee Annual wal tke - 
on thermionic-cathode pro: Progress report No, 3, 1 
tember 1984-31 August 1985. Getty, W.D.; Herniter, M.E. 
(Michigan one -_ Arbor (USA). Dept. of Electrical 


Nits no kon a Science). 9 Jan 1986. 33p. 
PC A03/MF AO 


A planar-cathode, Pierce-type electron gun with a design 
perveance of .0000032 (Amps/volts to the 3/2 power) was operated 
with a lanthanum hexaboride (LaBe) cathode. The cathode (useful 
diameter 1.9 cm) is heated by bombardment by electrons from a 
small tungsten filament. The bombardment heating system is stabi- 
lized by a feedback control circuit. The power required to heat the 
cathode is 315 'W bombardment power and 200 W filament power. 
Heating power was reduced by careful heat shielding and reduction 
of heat-conduction losses. Significant additional reductions should 
be possible. The sintered LaBe cathode disk is 2.5 cm in diameter, 
3.2 mm thick, and has a density of 94%. No problems have been 
encountered with cracking of the disk. Cathode emission is insensi- 
tive to repeated exposure to air after allowing the cathode to fully 
cool. The measured perveance and anode transmission of the gun 
are 3.2x10~* and 94%, respectively. Current densities up to 6.5 A/ 


sq cm have been reached with 5-micrometer pulses. Measurements 
were made at cathode temperatures of 1300 to 1600 C. 


3005 Fuel Cells 


50960 (AD-A—168093/3/XAB) Alaskan remote-site eval- 
uation for fuel-cell energy systems. Final report, 15 January 
1985-28 February 1986. Taylor, R.W.; Londos, T.C.; 
Khazra, M.; Williams, E.R. (Science Applications Interna- 
tional Corp., La Jolla, CA (USA)). May 1986. 156p. 
(SAIC—86/1713). NTIS, PC A08/MF AO1. 

Twelve Minimally Attended Radar (MAR) sites in Alaska 
were evaluated to characterize their diesel-engine energy system 
and to determine their thermal and electrical energy consumption. 
Due to insufficient available data from the sites, a complete data- 
acquisition system was installed at the Fort Yukon MAR site. An 
economic model was developed to evaluate the life cycle costs of 
remote-site energy systems. A sample run of the model was made 
based on the most accurate data available for generic MAR site. 


50961 (DOE/ET/15440—1973) Development of molten 
carbonate fuel cell power plant technology. Quarterly techni- 
cal progress report No. 23, April 1-June 30, 1985, (Interna- 
tional Fuel Cells Corp., South Windsor, CT (USA)). 1985. 
Contract AC21-79ET15440. 96p. NTIS, PC A05. File 
Number DE86015756. 

Objectives of this program are to develop and verify the 
design of a prototype molten carbonate fuel cell stack which meets 
the requirements of a 1990's-competitive, coal-fire, electrical utility 
central station, or industrial cogeneration power plant. The 20-cell 
Subscale Stack No. 3 was disassembled for post-test analysis. Cell 
package samples were prepared for chamical analysis, metallogra- 
phic examination and pore spectra measurements and are undergo- 
ing those analyses. Microscopic examination of the manifold seal 
showed the end cell short protection device was effective. All of 
the components for the 20-cell Subscale Stack No. 4 have been fab- 
ricated and inspected. The Test Plan for this stack was prepared 
and stack assembly is in progress. Manufacturing and processing 
trials for the components to be used in the 8-ft? stack are in 
progress. Subscale cell testing continued in support of studies to 
reduce cathode compaction and to define operating conditions that 
are suitable for extending the life of nickel oxide cathodes. 


50962 (LBL—21733) Structure-property relations in 
noble metal electrocatalysis. Ross, P.N. (Lawrence Berkeley 
Lab., CA (USA). Materials and Molecular Research Div.). 
Jun 1986. Contract AC03-76SF00098. 14p. (CONF- 
860771—1). NTIS, PC A02/MF A0i; GPO Dep. File 
Number DE86015130. 

From Gordon conference on chemistry at interfaces; Meri- 
den, = USA (21 Jul — 

It has been known that there is an apparent nonlinear varia- 
shana Sh teeing seh techon, anemone ona aa ae 
cathodes. This paper reviews the recent history of these studies and 
describes new results that define the physical processes that con- 
tribute to correlations of this type. The primry factor is a variation 
in oxygen reduction kinetics with Pt crystallite size, which in turn 
is caused by a variation of surface structure with size and a depen- 
dance of activity on surface structure. Recent studies that use single 
crystal electrodes in order to obtain definitive evidence of the ac- 
tivity-surface structure relation have revealed unexpected new sur- 
face processes that appear to be unique, i.e., not observed on any 
polycrystalline surface. ‘These single crystal studies are also re- 
viewed with discussion about how the unique processes on these 
“ideal” surfaces may be related to electrocatalysis on “real” sur- 
faces. 


50963 (LBL—21769) Interfacial 
fuel cells. Ross, P.N. 


phenomena in low tem- 
perature wrence Berkeley Lab., CA 
(USA). Materials and Molec Research Div.). Jun 1986. 
Contract AC03-76SF00098. i (CONF-8605119—2). 
NTIS, PC A02/MF AOl; Dep. File Number 
DE86015193. . 

From Interfacial phenomena in the new and emerging tech- 
nologies; Boulder, CO, USA (29 May 1986). 
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The critical action point in a fuel cell is in the gas-diffusion 
electrode. The solid catalyst surface is utilized more effectively if it 
is covered by a very thin film of electrolyte. In addition to the in- 
terfacial chemistry that controls the transport of reactant to the cat- 
alyst surface, there is the interfacial chemistry of the catalytic reac- 
tion, i.e. the electrocatalysis of the fuel and air electrode reactions. 
There are three regimes (10-50 nm, 10-2 nm, and = 2 nm) of parti- 
cle size in electrocatalysts. The voltammetry curve of Pt(111) in 
dilute sulfuric acid is discussed. There seems to be no connection 
between the electrochemistry at ideal Pt surfaces and the real sur- 
faces which form on supported metals. Metal dissolution and relat- 
ed phenomena are discussed. Recommendations for research are 
outlined. (DLC) 


50964 Fuel cell separator plate with bellows-type sealing 
Louis, G.A. (to t. of Energy, Washington, DC). 


flanges. Dep : 
US Patent 4,604,331. 5 Aug 1986. Filed date 29 May 1984. 


A fuel cell separator is described comprising a substantially 
flat, planar, gas-impermeable plate, and a sealing flange unitary 
with the plate and consisting of a peripheral margin of the plate 
folded back upon itself, the sealing flange including a first portion 
spaced from the plate and a second portion resiliently compressible 
in a direction generally normal to the plane of the plate for accom- 

ing variation in the spacing between the first portion and the 
plate. The second portion of the sealing flange comprises an accor- 
dion pleated portion interconnecting the first portion and the plate. 


50965 Westinghouse phosphoric acid fuel cell program. 

Wright, M.K.; i ages L.E.; Feret, J.M. (Advanced 

Energy Systems Div., Westinghouse Electric Corp., P.O. 

Box 10864, Pittsburgh, PA 15236-0864). pp 251-254 of 

Sy ess in batteries and solar cells. Volume 5. Shimotake, 
leveland, OH; JEC Press, Inc. (1984). 

The Westinghouse program represents a joint effort between 
Westinghouse, the U.S. Government (DOE/NASA), the Electric 
Power Research Institute (EPRI), and two host electric utilities to 
develop and operate two prototype phosphoric acid fuel cell power 
plants by late 1987 which are rated at 7.5 MWe/sub dc/ with heat 
rates less than 9,000 Btu/hr. Successful completion of this objective 
through fuel cell technology development and performance im- 
provements will provide Westinghouse the basis for commercial de- 
velopment and deployment of fuel cell power plants at heat rates 
less than 8000 Btu/hr and competitive costs. The Westinghouse 
commitment to such plants is based on their attractive features of 
high efficiency. 


50966 Status of commercial phosphoric acid fuel cell 
power ow, system development in the United States. War- 
shay, M. (NASA Lewis Research Center, Cleveland, OH 
44135). pp 7-12 of Progress in batteries and solar cells. 
Volume 3 . Shimotake, H. Cleveland, OH; JEC Press, Inc. 
A review of the current commercial phosphoric acid fuel 
cell power plant system development efforts is presented. In both 
the electric utility and on-site integrated energy system applications, 
reducing cost and increasing reliability are the technology drivers 
at this time. The longstanding barrier to the attainment of these 
goals, which manifests itself in a number of ways, has been materi- 
als. The differences in approach among the three major participants 
(United Technologies Corporation (UTC), Westinghouse Electric 
Corporation/Energy Research Corporation (W/ERC), and Engel- 
hard Industries) and their unique technological features, including 
electrodes, matrices, intercell cooling, bipolar/separator plates, 
electrolyte management, fuel selection and system design philoso- 
phy are discussed. Advanced research and technology efforts sup- 
porting the development of these systems are also mentioned. 


Advanced fuel cell development in the United 
States. Ackerman, J.P. (Argonne National Lab., 9700 South 
Cass Avenue, Argonne, IL a pp 13-18 of Progress in 
batteries and solar cells. Volume 5. Shimotake, H. Cleve- 
land, OH; JEC Press, Inc. (1984). 
Both molten carbonate and solid oxide fuel cells are being 
developed in the United States to complement and/or supplant 
phosphoric acid cells for commercial and utility use. This paper de- 
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scribed the two technologies and the programs for their develop- 
ment. 


32 ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 50918 


50968 (PNL—5665-Rev.1) Electric energy savings from 
new technologies. Revision 1. Harrer, B.J.; Kellogg, M.A.; 
Lyke, A.J.; Imhoff, K.L.; Fisher, Z.J. (Pacific Northwest 
Lab., Richland, WA (USA)). Sep 1986. Contract AC06- 
76RL01830. 356p. NTIS, PC A16/MF A01; GPO Dep. File 
Number DE86015568. 

Purpose of the report is to provide information about the 
electricity-saving potential of new technologies to OCEP that it 
can use in developing alternative long-term projections of US elec- 
tricity consumption. Low-, base-, and high-case scenarios of the 
electricity savings for 10 technologies were prepared. The total 
projected annual savings for the year 2000 for all 10 technologies 
were 137 billion kilowatt hours (BkWh), 279 BkWh, and 470 
BkWh, respectively, for the three cases. The magnitude of these 
savings projections can be gauged by comparing them to the 
Department’s reference case projection for the 1985 National 
Energy Policy Plan. In the Department’s reference case, total con- 
sumption in 2000 is projected to be 3319 BkWh. Because approxi- 
mately 75% of the base-case estimate of savings are already incor- 
porated into the reference projection, only 25% of the savings esti- 
mated here should be subtracted from the reference projection for 
analysis purposes. 


50969 (PNL—5922) Analysis of a industrial 
and commercial sector responses to potential electricity 
supply constraints in the 1990s. Fisher, Z.J.; Fang, J. aa 
Lyke, A.J.; Krudener, J.R. (Pacific Northwest Lab., 

land, WA "(USA)). Sep 1986. Contract AC06-76RL01 830. 
202p. NTIS, PC A10/MF A01; GPO Dep. File Number 
DE86015817. 

There is considerable debate over the ability of electric gen- 
eration capacity to meet the growing needs of the US economy in 
the 1990s. This study provides new perspective on that debate and 
examines the possibility of power outages resulting from electricity 
supply constraints. Previous studies have focused on electricity 
supply growth, demand growth, and on the linkages between elec- 
tricity and economic growth. This study assumes the occurrence of 
electricity supply shortfalls in the 1990s and examines the steps that 
homeowners, businesses, manufacturers, and other electricity users 
might take in response to electricity outages. 


3201 Buildings 


REFER ALSO TO CITATION(S) 49757, 50361, 50364, 50446, 50456, 50457, 
50460, 50461, 50461, 50462, 50463, 50465, 50466, 50467, 50467, 50469, 50470, 
50472, 50478, 50486, 50907, 50948 


50970 (BFR-R—139-1985) Heat recovery from ventila- 
tion exhaust air. Experience after conversion of a heat pump 
system. Bergstroem, U. (Statens Raad foer Byggnadsforskn- 
ing, Stockholm (Sweden)). 1985. 52p. (In Swedish). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE86752980. 

The objective of this project has been to ascertain how 
much extra heat could be supplied from an exhaust air heat pump 
system after modification to include the building’s radiator system 
as a heat sink. The report describes the results of 18 months’ per- 
formance measurement of an exhaust air heat pump installed in a 
four-storey building containing a total of 30 apartments, and ar- 
ranged to supply heat both to the building’s domestic hot water 
system and to its radiator space heating system. The heat pump, 
with a nominal heat output of 20 kW, has supplied a total of 112 
MWh between ist December 1983 and 30th November 1984. 26.4 
MWh of this was to the radiator system. Electrical energy con- 
sumption of the heat pump and circulation pumps amounted to 35 
MWh, which gives an annual COP of 3.2. Corresponding figures 
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for the period from 1st December to 30th November 1982, when 
heat was supplied only to the domestic hot water system, were a 
total heat output of 78.2 MWh, electrical energy consumption of 
26.6 MWh and an annual COP of 2.9. The original cost of the plant 
was SEK 66,000, and conversion to include heat supply to the radi- 
ator system cost SEK 48,000. After conversion, the system was 
controlled such that priority was given to domestic hot water pro- 
duction. Heat was not supplied to the radiator system until the hot 
water storage tank was fully charged. Tests have been conducted 
using different control principles, and have shown that the perform- 
ance of the system is extremely sensitive to the control principle 
employed. 


50971 (BMFT-FB-T—86-010) Measurement of the heat 

pump system Salemer Hof Esslingen. Final report. Roos, H.; 
Lippe W. (Bundesministerium fuer Forschung und Techno- 

Bown (Ge (Germany, oF Jan 1986. 120p° (In German). 

S (US Sales Only), PC A06/MF AOl1. File Number 
DE86752741. 

The investigated system is a Diesel engine heat pump system 
based on waste water as energy source and using the heat of ex- 
haust gas as well as of cooling water. The system's heating figures 
for different load conditions have been measured. These values 
have been compared with the planning values. During a 6-month- 
period the operation data for each month have been measured in 
order to get information about the system's characteristics under 
real operation conditions. The influence of breakdowns mainly 
caused by corrosions of parts of the exhausting gas system, is in- 
cluded. In order to get an improvement of the heating figures the 
system was changed. Results reported here show this improvement. 
These results are determined after the investigation period of half a 
year. The engine's life and therefore the system economy is influ- 
enced by its switching frequency. Thus the operation condition is 
analysed with respect to the engine switching frequency. As a 
result, modifications of the buffer storage operation mode are pro- 
posed. During the investigation period it could be shown that the 
low values of the exhausting gas temperature cause problems in the 
exhausting system. That’s why a reconstruction of this part of the 
heat pump system becomes necessary. With 11 refs., 8 tabs., 54 figs. 


50972 (BNL—38154) Cost reductions in absorption 
chillers. R. (Brookhaven National Lab., Upton, NY 
(USA)). 1986. Contract AC02-76CH00016. 7p. PCONF- 
860904—2). NTIS, PC A02/MF AOI; GPO! Dep. File 
Number DE86014735. 

From International gas research conference; Toronto, 
Canada (8 Sep 1986). 

Absorption chillers have great difficulty competing with the 
electric-driven compression alternative, due to modest operating ef- 
ficiencies and high first costs. Here we assess the possibility of low- 
ering the costs of absorption chillers dramatically by the use of low 
material intensity. We established breakeven costs for absorption 
chillers, their heat exchangers and heat exchanger materials. We 
identified polymeric and metallic materials appropriate to particular 
components and which meet the cost goals. We tested a subset of 
these materials and ordered them by success in tolerating conditions 
found in absorption chiller applications. We developed conceptual 
designs which indicate the practicality of the low material intensity 
approach. 


50973 (CONF-831115—, pp 161-164) Upgrading thermal 
1983. Association of En Silecteenetls 
ion oO er, ta, 

GA. File Number 1185011238. - 
From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 
American Insulators is a firm which specializes in the design 
and installation of custom retrofit insulation systems to meet the 
needs of commercial and industrial facilities. The role of building 
insulation as a vital means of energy conservation in today’s energy 
management programs is discussed. Specifically, the recent techno- 
logical advancements made by the fiberglass insulation manufactur- 
eeqnmnnenie ie aie Senate suanesias and peaper Denney ae 
sulation facings is discussed. The newly developed fastening sys- 
tems that make insulation cost effective from an economic analysis 
and how insulation can play a vital role in controlling noise pollu- 


tion, increasing light reflectivity, worker productivity, and enhanc- 
ing the aesthetic look of a facility are also discussed. 


50974 (CONF-831115—, pp 165-171) Energy conserva- 
tion through advanced boiler water treatment. Ca 
C.J. 1983. Association of Energy Engineers, A 
File Number T185011238. 
From 6. world energy engineering congress; Atlanta, GA, 
USA e Nov 1983). 
With rising fuel costs the incentive to conserve energy be- 


ca, 
ta, GA. 


‘comes more important daily. Despite temporary decreases in fuel 


costs and better availability,the fact remains that as better grades of 
oil, natural gas and coal become less common, costs will increase 
and availability will worsen. Therefore, methods to conserve 
energy are and will continue to be the standard. The energy con- 
servation potential of advanced boiler water treatment is explored. 
First, energy loss estimations due to deposits and corrosion are pre- 
sented. Next, traditional treatment methods are reviewed through 
an historical approach and their individual drawbacks noted. Final- 
ly, the effects and benefits of advanced boiler water treatment pro- 
grams, particularly as they relate to improved energy utilization are 
explored. 


50975 (CONF-831115—, pp 173-179) Developing and 
monitoring a corporate energy management program, Graves, 
P.T. 1983. Association of Energy Engineers, Atlanta, GA. 
File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

A comprehensive energy management program can signifi- 
cantly reduce costs and make facilities more competitive in the 
marketplace. However, improper planning of an energy manage- 
ment program can result in lost time, increased costs and poor 
market performance. By establishing a systematic approach to 
energy management, energy costs will be reduced and maintained a 
the lower levels. The qualification study provides for an economi- 
cal method to determine the energy savings potential of each facili- 
ty. The result can lead to the development of a priority list of 
buildings requiring energy management activities. An energy moni- 
toring system can determine the effectiveness of an energy manage- 
ment program and be used to help maintain the energy efficiency 
levels obtained through the program. Consideration is given to the 
various methods available to finance energy management activities. 
Internal funding does not always produce the greatest results. With 
the gaining popularity of the energy services concept, building 
owners have a method to install energy savings equipment in their 
buildings with no capital investment, no risk, and the almost certain 
guarantee of cash flow improvement. 


50976 (CONF-831115—, pp 183-192) Coal conversion 
opportunities in Pennsylvania, Zupko, A.J.; Noland, J.W. 
1983. Association of Energy Engineers, Atianta, GA. File 
Number T1I85011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The objectives of this study were to: (1) determine the avail- 
able boiler coal conversion technologies and the potential suitability 
of these technologies for industrial coal conversion in Pennsylvania; 
(2) identify and evaluate the important economic factors which 
relate to the cost of converting to coal; and, (3) evaluate the poten- 
tial opportunities for industrial boiler coal conversions in Pennsyl- 
vania. The information presented is based upon studies performed 
for the Pennsylvania Governor’s Energy Council (Pa GEC) and re- 
lated projects in fuels conversion systems by Roy F. Weston, Inc. 


50977 (CONF-831115—, pp 195-199) Absorption chiller 
heater for commercial buildings. Milne, D.S. Jr.; 
Fallek, M. 1983. Association of Energy Engineers, Atlanta, 
GA. File Number T1I85011238. 
From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 
Absorption chiller heaters are described. These units can 
provide all space heating and cooling requirements for basic types 
of commercial structures such as office buildings, department 
stores, restaurants, computer centers, and airline terminals. Units 
have been in use in Japan since the mid-1960's and at the present 
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time there are over 12,000 units in place. In 1978, the first chiller- 


heaters were introduced into the US market, where today they are 


saving their owners thousands of dollars per year in operating 
costs. A number of topics are discussed: the flexibility that absorp- 
tion chiller heaters offer; the advantages they provide compared to 
mechanical refrigerations; why the chiller heater efficiency is so 
high compared to the old standard absorption units with a heat re- 
claim cycle; and, some of the installations which have taken place 
in the last few years. 


50978 (CONF-831115—, pp 201-203) Prepackaged gas 
cogeneration systems for hospitals. Clements, J.R. 1983. As. 
sociation of Energy Engineers, Atlanta, GA. File Number 
1185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

In September, 1982, United Enertec, Inc., and Martin Co- 
generation Systems were contracted by GRI for Phase I of the Re- 
search and Development of a Packaged Cogeneration System for 
hospitals. This project was initiated as part of GRI’s near-term 
effort to develop packaged cogeneration for early market entry 
while working on long-term component improvement. Martin 
Tractor Company was selected in its capacity as a Caterpillar 
dealer with over 50 years in the general engine business, as well as 
twenty years of experience with cogeneration/total energy systems. 
In addition, Martin has been involved in developing a generalized 
cogeneration package for the last two years. The objective of Phase 
I was to design and evaluate a pre-engineered, packaged gas-fired 
cogeneration system for mid-sized hospital facilities and to assess 
the potential thereof. The following tasks were accomplished in the 
Phase I effort: Application Analysis, Module Design and Perform- 
ance Analysis, Component Selection, and commercial feasibility as- 
sessment. 


50979 (CONF-831115—, pp 205-209) Technology ad- 
vances in gas space conditioning. Hemphill, R.J.; Johnson, 
O.D. 1983. Association of Energy Engineers, Atianta, GA. 
File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

A major goal of the Gas Research Institute’s: program in uti- 
lization is to provide benefits through developing advanced tech- 
nology options leading to increased efficiency and improved per- 
formance of present and future gas-fueled space conditioning equip- 
ment to serve the residential and commercial markets. GRI's objec- 
tive in the current program is to provide the consumer with gas 
energy services of equivalent or higher quality and at competitive 
or lower cost than alternative energy sources. It is believed that 
this is a good business strategy for the gas industry and is in the 
best interest of the gas consumer. GRI is, therefore, directing its 
residential and commercial utilization program toward improving 
the efficiency of existing gas-fueled equipment as well as toward 
developing new applications for high efficiency, gas equipment. In 
order to satisfy GRI’s overall utilization goals, heavy emphasis has 
been placed on the need for manufacturer/producer involvement in 
any hardware development effort that proceeds beyond the proof- 
of-concept stage. 


50980 (CONF-831115—, pp ge Engineering con 
siderations for wood fired systems. Spelman, P.T. 1983. ie 
sociation of Energy Engineers, Atlanta, GA. File Number 
1185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The primary considerations in developing wood or biomass 
energy systems are the procurement of fuel, the design of the 
system, and the economic of the facility. The need to provide a 
continuing stable priced fuel supply is an absolute necessity if bio- 
mass fuels are going to achieve importance as a major fuel source 
in North America. Before the three primary considerations are dis- 
cussed, the benefits of wood fueled systems to the end user, the 

unity and the nation should be looked at. There are a number 

specific benefits that can be anticipated when biomass fuel is 
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(CONF-831115—, pp 221-226) ap- 
plications in energy management. Benator, B.I. 1983. Asso- 
ciation of Energy Engineers, Atlanta, GA. File Number 
TI85011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 
Microcomputers provide a highly cost effective productivity 


energy consumption, life cycle costing, and detailed building 
energy analyses using public domain or privately marketed pro- 
grams. The microcomputer user does not need formal training in 
computer programming, just a knowledge of his/her own field and 


management program. 


50982 (CONF-831115—, pp 227-228) Shared savings fi- 
nancing. Rauch, R.J. 1983. Association of Energy Engi- 
neers, Atlanta, GA. File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The energy crisis is no longer front page news. Indeed, some 
are arguing that the crisis is over and that rising energy prices will 
effectively ration available supplies. While this makes good macro- 
economic theory, it is of little consolation to the owners of industri- 
al plants which are on the receiving end of rising energy prices. 
One solution is to invest in energy conservation improvements. Yet, 
many energy managers are finding it difficult to shake loose the 
capital for planned conservation projects, even projects with short 
paybacks. In this environment, many managers are beginning to ex- 
amine alternatives such as shared savings contracts with energy 
management firms. These energy management firms agree to pay 
for, install, operate and maintain energy conservation equipment in 
exchange for a share of the energy savings. Time Energy Systems, 
Inc. markets energy conservation projects primarily through the 
shared savings concept. In 1978, the company began installing 
energy management systems in commercial buildings. an and in Janu- 
ary of 1983, the company started marketing the shared savings con- 
cept to the industrial market. The shared savings concept is de- 
scribed. 


50983 (CONF-831115—, pp 229-238) Economic evalua- 
tion of control systems under new tax provisions. Sheahen, P. 
1983. Association of Energy Engineers, Atlanta, GA. File 
Number TI85011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The decision to invest in a new control system is a two-step 
process. First the engineers must determine what the optimum con- 
figuration of the control system is, and what the stream of cost sav- 
ings will be. Second, the financial analysts weigh the discounted 
values of that stream against the initial cost of the system to see if 
the investment is a favorable use of corporate funds. Only after-tax 
calculations are useful in reaching the final buy/don’t buy decision. 
New tax laws passed by Congress in 1981 and in 1982 made impor- 
tant changes in the financial analysis that a prospective investment 
should receive. How control system profitability is estimated is dis- 
cussed, and also how it is affected by the modern tax code. 


50984 (CONF-831115—, pp 241-249) ee of. pro- 
portional control dynamics on energy 

mental control systems. Mehta, D.P.; Kharsa, J.E. "1983. As- 
sociation of Energy Engineers, Atlanta, GA. File Number 
TI85011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The development of common sense energy saving strategies 
for the operation and maintenance of building systems seems to be 
nearing completion. Further energy savings in buildings will have 
to come through strategies which are based upon better design and 
optimal control of building systems. The control system dynamics 
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have a strong influence on the energy consumption patterns of a 
building environmentai control system and the study of control 
system dynamics can lead to the derivation of energy saving strate- 
gies. The purposes of this research was to study the effects of the 
building system control dynamics on energy consumption and on 
the occupant’s thermal acceptability in an occupied space with pro- 
portional control. A modified rational model was applied to derive 
relationships between the throttling range, proportional band, reset 
time, coil capacity and part load operation. The effects of these re- 
lationships on the energy consumption in a fan coil system for a 
classroom and on thermal acceptability by the occupants have been 
studied and reported. These studies have been used to derive some 
new control strategies for reducing energy consumption in building 
environmental control systems with proportional control. 


50985 (CONF-831115—, pp 251-257) Cooling systems 
cost avoidance. Armwood, L.G. 1983. Association of 
Energy Engineers, Atlanta, GA. File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 


USA (29 Nov — 

Owners and operators of vapor compression chiller systems 
have known for years that high head pressures have meant higher 
power consumption in the system compressor. With the dramatic 
increases in electrical costs, avoiding the unnecessary costs associat- 
ed with high head pressure is more critical than ever. What factors 
can be controlled to reduce head pressures and minimize compres- 
sion electrical costs? Three of the most common causes of high 
head pressures in vapor compression chiller systems are: high cool- 
ing water temperature, air if the refrigerant, and fouled condenser 
tubes. Procedures for identifying the cause(s) of high head pressure 
are developed using case studies which demonstrate the significant 
impact that cost avoidance in cooling systems can have on operat- 
ing costs. 


50986 (CONF-831115—, pp 259-260) Building use and 
occupancy considerations as design parameters for reducing 
building costs. King, J.L. III. 1983. Association of 
Energy Engineers, Atlanta, GA. File Number TI85011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

Design parameters for reducing building operating costs are 
discussed. With the technology available today, a designer has the 
opportunity to have a major impact upon building operating costs 
by applying an organized, thorough, and creative approach to 
building use and occupancy considerations as suggested by the 
model presented, and then by applying the appropriate technology. 


50987 (CONF-831115—, pp 261-267) Total energy con- 
servation in a municipal building. Teji, D.S. 1983. Associa- 
tion of Energy Engineers, Atlanta, GA. File Number 
T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 


USA (29 Nov 1983). 

In the Fi Year 1977-1978 the City of Phoenix City Hall 
Building consumed close to 7 million kilowatt hours of electric 
energy with 1469 KW maximum demand. The 12 story building 
houses general offices, Management Information System, Word 
Processing and a cafeteria. Major energy consuming load consists 
of lighting, heating ventilating and air conditioning besides comput- 
er equipment. The building HVAC system has a dual duct, hot and 
cold system, using constant air volume with variable temperature 
for cooling and heating the building. Four supply air fans and two 
return air fans with a total of 340 horsepower installed capacity 
provided air handling for the top 10 floors. Refrigeration cooling is 
provided by two 400 ton centrifugal chillers. All the lights are fluo- 
rescent 48” lamps. A description of all the low cost and capital cost 
energy conservation measures implemented to bring the electric 
energy consumption down to 4 million kilowatt hours and 704 KW 
demand is presented. These projects consist of lighting reduction 
and control measures, converting the building to variable air 
volume system, evaporative precoolers, low leakage dampers, ad- 
justable speed drives (Inventors) for supply fans and chiller pumps 
and various other low cost and capital cost measures. 


50988 eee pp_ 269-277) Centralization: 
chilled water system. Gidwani, B.N. 1983. Association of 
Energy Engineers, Atlanta, GA. File Number T185011238. 
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From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

Chilled water systems are one of the major energy consum- 
ers in industrial, commercial, and institutional complexes. The cen- 
tralization of chilled water systems has considerable advantages, 
namely: simplified controls, the installed capacity is reduced due to 
diversity, consolidated maintenance and operations, etc. With cen- 
tral chilled water systems, the following areas present potential 
energy and cost savings: chilled water reset, condenser water reset, 
sequencing of the chillers, chilled water storage, and variable 
chilled water pumping. The feasibility of each of these items is dis- 
cussed. 


50989 (CONF-831115—, p 279-282) Utilizing EMS for 
productivity improvement. Wi V.A. 1983. Association 
of Energy Engineers, Atlanta, GA. File Number 
1185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA . Nov 1983). 

Interesting situations occur when one applies an energy man- 
agement system (EMS) to an existing facility whose population ex- 
ceeds 80,000. One may relate significant energy savings to a par- 
ticular data point while another will question its total purpose. Al- 
though no two projects present identical results from the same 
EMS data point operation, the value of many significant points 
within a typical system are identified. The project discussed con- 
sists of over eighty (80) monitored buildings including nearly 
7,000,000 gross square feet of air conditioned space. It is located in 
the Sunbelt; therefore, it contains no requirement for freeze protec- 
tion, excessive dehumidification or excessive comfort cooling or 
heating load. This project was installed for the purpose of conserv- 
ing energy. There are many data points that would be nice, and 
could have been installed economically, that were not funded be- 
cause they were not specifically energy-conserving points. 


50990 (CONF-831115—, pp 283-286) Case study: actual 
energy cost/usage reductions. McGeachen, T. 1983. Associa- 
tion of Energy Engineers, Atlanta, GA. File Number 
1185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The estimated and actual energy cost/usage reductions of 
two very different buildings are presented. These projects were 
completed at the Eastern Union County YMCA and can be applied 
to any dormitory type building for a 20% savings, and a commer- 
cial office building for a 78% savings in consumption. 


50991 (CONF-831115—, pp 289-292) Energy savings op- 
portunities due to proper lighting control. Altstadt, G. 1983. 
Association of Energy Engineers, Atlanta, GA. File 
Number TI85011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The electrical energy consumed by the interior lighting rep- 
resents a significant portion of the total building consumption. The 
National Lighting Bureau estimates that 60% of the total energy 
consumption in an average retail store is due to interior lighting. 
According to Federal Energy Commission estimates, schools use 
10-20% of their energy for lighting. Interior lighting of office build- 
ings uses 10-30% of the total energy. Five major areas are de- 
scribed where proper application of state-of-the-art lighting control 
systems available in the marketplace can reduce energy expendi- 
tures while maintaining visual comfort and the required footcandle 
level. The energy engineer utilizing these techniques has to decide, 
based upon a room-by-room lighting audit, which technique or 
combination of techniques will satisfy his needs and will give the 
fastest payback for a given area. 


50992 (CONF.-£31115—, p 293-299) Additional savings 


opportunities energy management system users via 

level user a ih Hoffmann, T.W.; Lydon, W.P. 1983. 
Association of Energy Engineers, Atlanta, GA. File 
Number T185011238. 


From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 
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Great strides in computer technology and software sophisti- 
cation have led to the availability of building automation and 
energy management systems that are capable of significant energy 
reduction when applied to standard applications. The remaining op- 
portunities for the reduction of energy costs and for non-standard 
applications were relatively unavailable to owners due to the high 
life cost of special software. Certain users with on-staff program- 
ming capabilities were able to take advantage of high-level pro- 
gramming languages and vendor provided compilers to address 
their needs, but this method had inherent problems related to 
system integrity and could only be implemented by a privileged 
few. It is clear that the needs of all users can only be met by an 
application-specific language. That language must combine simplici- 
ty of user programming, control and interface to multiple levels of 
the system hierarchy, sophisticated arithmetic capability and rela- 
tive transparency to other parts of the system when not involved 
with them. The industry responded to these needs and has provided 
the tools to accomplish all of the objectives. The automated system 
structure is now complete. 


50993 (CONF-831115—, pp 309-310) Status of federal 
energy funding. Stewart, F.M. 1983. Association of Energy 
Engineers, Atlanta, GA. File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The status of federal energy funding is discussed. Because 
that’s a rather broad topic to cover the remarks were limited to 
energy conservation. What's happening with conservation is inter- 
esting and encouraging. The DOE has, for a number of years, spon- 
sored programs in a whole host of areas related to the study and 
encouragement of conservation and the development of renewable 
energy sources. These efforts have contributed considerably to rais- 
ing the national consciousness about the importance of energy con- 
servation and the possibilities for developing and utilizing new or 
improved approaches to renewable energy sources. They have also 
related areas by States, local jurisdictions and private organizations. 


50994 (CONF-840856—Vol-1, pp 198-208) Decision 
making in 


conservation projects: PERT/CPM for 

project management and evaluation. French, S.; Peach, H.G. 
1984. NTIS, PC A1l4/MF A0Ol1. File Number ”DE8601 1087. 
From National conference on energy conservation program 


evaluation; Chicago, IL, USA (27 Aug 1984). 
TEL covet cidaseore the ase Of PEAT/CPM softwere 20 2 


decision making tool in the planning and management of complex 
conservation projects. The Hood River Conservation Project 
schedule is managed with this system using 330 activities, covering 
internal management and 15 research studies. These have been opti- 
mally planned on the basis of time, cost, and human resource logic 
over a three-year period. A computerized system has enabled pro- 
jections of different planning scenarios, comparison between poten- 
tial schedules, and the successful elimination of a projected one- 
year Project overrun. In addition to planning and update capacity, 
the system offers several reporting functions including detailed 
graphics, status updating, time delay/benchmark contrast, and seg- 
mented reporting by selected category. Beyond Project planning 
and control, the system may be used to document project delays 
and detail activity components. This documentation enables post- 
facto explanation and evaluation of delays and facilitates more ac- 
curate future planning in the areas of program replication. These 
and other measures are explored in terms of efficiency, accuracy, 
and cost-savings. Several versions of PERT/CPM software are 
available in both mainframe and personal computers, and offer a 
useful decision-making tool for the management and evaluation of 
conservation projects. 4 references, 1 figure. 


50995 (CONF-850817—, pp 1-14) os of recent ac- 
tivities on building energy ped: ey lne worn in North Amer- 
ica, Kusuda, T. (National Bureau of Susie Washington, 
DC). 12 Aug 1985. NTIS, PC A17/MF AO1. File Number 
DE86005274. 


From Building energy simulation conference; Seattle, WA, 


USA (21 Aug 1985). 

Thermal of building energy performance has 
played a key role in the development of energy conservation strate- 
gies and standards in North America. Background for the develop- 
ment of various building energy simulation computer programs is 
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given in this paper together with current and projected activities in 
both public and private sectors. The approaches taken by different 
developers of energy analysis computer programs, such as those of 
the finite difference network procedures, time and frequency 
domain thermal response or conduction transfer procedures, and 
simplified calculation methods are discussed. Needs for a compre- 
hensive and small time scale calculation procedure to stygly interac- 
tions among various components of building, such as envelope heat 
transfer, thermostat performance, control of air distribution — 
and heating and cooling plants are emphasized. 

popular acceptance of microcomputers are likely to have aeees 
impacts on the next generation of building thermal simulation pro- 
grams. A list of currently available microcomputer based building 
energy analysis computer programs is also provided in the appen- 
dix. 


50996 (CONF-850817—, pp 15-22) Recent a 
of building energy simulation _ tools in Sornay, 
(Centre Scientifique et Technique du Batiment, Valbenne, 
France). 12 Aug 1985. NTIS, PC Al/MF AOl. File 
Number DE86005274 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

Without going into an exhaustive inventory of the European 
work on Building Energy Simulation Tools, some state-of-the-art 
computer-based simulation programs which are specific to the Eu- 
ropean. context are described. In addition, some validation tests and 
methodological approaches are discussed. However, while knowl- 
edge in building energy modelling has made considerable progress 
since 1960, access to this body of knowledge remains limited for 
both designers and researchers. The deficiencies are reviewed and 
why they exist is explained. It is pointed out that different parties in 
the building sector have different needs in terms of building energy 
analysis tools. The European participation in the international orga- 
nization which has been set up to develop together a new genera- 
tion of simulation tools is discussed. Finally, the French point of 
view which stresses the need for a common computerized frame- 
work to give users access to a calculation and data base is present- 
ed. 


50997 (CONF-850817—, pp 23-30) Survey of simulation 
technology in Japan and Asia. Matsuo, Y. (Tokyo Univ., 
Japan). 12 Aug 1985. NTIS, PC A17/MF AOl. File 
re DE8 274. 

rom Building energy simulation conference; Seattle, WA, 
USA ai Aug 1985). 

The present status of building energy simulation technology 
in Japan and neighboring countries is reported. The names are 
listed which are leading research organizations in this field in 
Korea, Taiwan and main land China. In Japan, a lot of effort was 
made in the past fifteen years to establish energy simulation tech- 
nology. Dynamic heat load program and weather data for 25 main 
cities were developed in the first half of 1970s. There were nine 
computer programs which predict year round energy consumption 
of a building through the simulation of air conditioning system op- 
eration, in 1980. They were investigated in detail. An example 
problem was prepaired to test them. The comparison of results was 
made between above nine programs, DOE-2.1 program and the 
newest HASP/ACSS program. 


50998 (CONF-850817—, pp 31-40) Survey of simulation 
ae ee New Zealand. Mason, M.D. (As- 

we? Aided Design Ltd., Australia). 12 
Aug 1985. NTI PC A17/MF AOL. File Number 
DE86005274. 


From Building energy simulation conference; Seattle, WA, 
USA * Aug 1985). 

In comparison with other Western Industrialized nations of 
comparable size, the total energy consumed in buildings in both 
Australia and New Zealand is very little. Energy reserves are ade- 
quate to meet domestic needs well into the future. There is howev- 
er the potential for very worthwhile savings to be made. As with 
most other countries that have taken advantage of low cost fuels in 
the period up to the seventies, many existing buildings and their 
services systems and traditional design practices are not conducive 
to saving energy. Despite the apparent cost incentive to reduce 
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energy consumption with today’s much higher energy costs, and 
the now well recognized broader insure of diminishing world fuel 
reserves, very little has been achieved by way of energy conserva- 
tion in buildings in Australia and New Zealand since the energy 
crisis in the mid seventies. Quite definite disincentives exist as deter- 
rents to energy efficient design and practice and as a consequence 
to the use of energy simulation technology. Current and predicted 
building energy consumption in Australia and New Zealand are re- 
viewed and the use being made of the energy simulation technolo- 
gy available as part of overall strategies for energy conservation as 
applied by designers, building owners and operators, and Govern- 
ment Departments in these two countries is discussed. The disincen- 
tives and problems that mitigate against the implementation of 
energy conservation strategies and the use of simulation technology 
are outlined. 


50999 (CONF-850817—, pp 41-44) Use of building 
energy simulation from the building owners perspective. 
Butler, J.E. (Marathon Realty Co. Ltd., Toronto, Ontario). 
12 Aug 1985. NTIS, PC A17/MF AOl. File Number 
DE86005274. 
From Building energy simulation conference; Seattle, WA, 
USA S ve 1985). 
brief outline of some of the concerns, from the 
elnisiah perspective, of the Energy Simulation Program is 


(CONF-850817—, pp 45-48) Building energy sim- 
ulation and the architect. Nall, D.H. (Jones, Nall and Davis, 
Inc., Atlanta, GA). 12 Aug 1985. NTIS, PC A17/MF AOl1. 
File Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

The relationship of building energy simulation programs to 
architectural practice is discussed. Some procedures are proposed 
by which the detailed input requirements of such programs may be 
alleviated during conceptual design. Means for procuring energy 
conservation products during detailed design through the use of 
simulation techniques are discussed. Finally, the use of simulation 
during code compliance and in architectural research is discussed. 


pp 49-54) Meeting the 
simulation. Fazio, P.; 


51001 (CONF-850817—, 
researcher's needs in building energy 
Zmeureanu, R. (Concordia Univ., Montreal, Quebec). 12 


Aug 1985. NTIS, PC A17/MF AOI. 
DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

The building researcher directs his efforts towards increasing 
the knowledge to provide cheaper and better buildings. Energy 
simulation software can be a useful vehicle to transfer this knowl- 
edge to those responsible for the design, construction, operation 
and use of the built facility. This software must lend itself to revi- 
sions, upgrading and verification by the researchers. The available 
software is not generally accessible for these activities. Future pre- 
visions to accommodate these revisions are outlined. 


File Number 


(CONF-850817—, pp 56-61) Building energy sim- 
ulation in the engineer's office - a useful tool. Ayres, J.M.; 
Lau, H. (Ayres Ezer Lau, Los Angeles, CA). 12 Ane 1985. 
NTIS, PC A17/MF AO1. File Number DE8600527 
From Building energy simulation conference; ti WA, 
USA (21 Aug 1985). 
Building energy simulation programs are used by practicing 


ing programs for different applications are discussed. Energy analy- 
sis, including daylighting, off-peak cooling using DOE-2, and peak 
load calculations using a microcomputer program on an engineering 
and computer science building is presented. 


51003 (CONF-850817—, pp 62-65) Building energy sim- 
ulation from 8 perspective. Miles, J.R. 12 
A , NTIS, PC A17/MF AOl. File Number 


ERA-11/22 / 6946 


From Building energy simulation conference; Seattle, WA, 

USA e& Aug 1985). 

rane has been involved in the ongoing development of 

energy alae methods since the early 1970's. Current develop- 

ment work includes not only new system simulations, but also new 

financial reports. Highlights of an alternative method for presenting 
financial information to a building developer are presented. 


51004 (CONF-850817—, pp 66-71) CALPAS4 and 
beyond: microcomputers, graphics, and building energy simu- 
lation. Barnaby, C:S. (Berkeley Solar Group, CA). 12 Aug 
1985. NTIS, PC A17/MF AO1. File Number DE86005274. 
From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 
Traditional batch style building simulation models are de- 
signed around the capabilities of computers dating from 10 or 15 
years ago. Programs of this type, including Berkeley Solar Group's 
CALPAS3, have a number of limitations imposed by this tradition- 
al organization, the most significant one being that all information 
must be reduced to text form prior to input. Current generation 
microcomputers offer inexpensive graphic capabilities and can serve 
as dedicated workstations. They can thus serve as the basis for an 
entirely new program structure which accepts at least some input in 
non-text form. CALPAS4, the successor to CALPAS3 now under 
development, is one such implementation. Examples of CALPAS4 
graphics are shown in the paper. Development of this new type of 
program, which includes an extensive database of geometric build- 
ing information, points out the need for standardized means for rep- 
resenting and communicating building data. Other segments of the 
design industry, such as CADD, use similar but incompatible data- 
bases; lack of standardization will retard the application of building 
energy simulation. 


(CONF- oom ae pp 72-79) TrakLoad - energy 
ee and energy audits in commercial buildings. Sonder- 
R.C. (Morgan Systems Corp., Berkeley, CA). 12 Aug 
19 5. NTIS, PC A17/MF AOl1. File Number DE86005274. 
From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 
TrakLoad EAS is a microcomputer-based analysis and 
report generation system for commercial building energy audit and 
management services. TrakLoad evaluates energy cost and use pat- 
terns for an audited facility, calculates costs, savings, and paybacks 
from a set of energy conservation retrofits recommended by an 
auditor, and provides both engineering and financial reports. Over 
100 retrofits can be explicitly analyzed for different types of build- 
ings, including office, retail, apartment, industrial, schools, and res- 
taurants. Applications include: Commercial and Apartment Conser- 
vation Services (CACS); energy management for commercial, insti- 
tutional, and industrial facilities; utility incentive and marketing 
services; shared savings and third party financing engineering & 
economic analyses; consulting engineering services; audit services 
for new and existing buildings; plan checking and code compliance 
testing by state, municipal and utility officials. 


p 81-86) SUNCODE-PC: a 

version of . DeLaHunt, M.J.; Pal- 
miter, L. (Ecotope, Inc., Seattle, WA). 12 sae 1985. NTIS, 
PC A17/MF AO1. File Number DE86005274 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

SUNCODE-PC is a multi-zone hourly simulation model 
available for MS-DOS machines with 8087 or 8287 chips. It is func- 
tionally equivalent to the well-tested mainframe model SERI/RES, 
but has been updated and enhanced. SUNCODE-PC is intended to 
model almost all residential buildings and most small commercial 
buildings; it is particularly suitable for analysis of passive solar 
buildings. It allows rapid, interactive data entry and has flexible 
input and output requirements and capabilities. A thermal network 
approach is used for simulation. 


51006 (CONF-850817—, 
microcomputer of S 


51007 (CONF-850817—, pp 88-91) Technical enhance- 
ae ers ae Se (W.S. Flem- 

& Associates, Albany, NY). 12 Aug 1985. NTIS, PC 
Al17/MF A0O1. File aubas DE86005274. 
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From Building energy simulation conference; Seattle, WA, 
USA (21 Au Ryde 

Simplified building energy analysis program requirements of 
the engineering, programming, and user communities are reviewed. 
The ASEAM2 program was written to provide a more advanced 
public domain energy analysis package for the engineering commu- 
nities, and also demonstrate user-friendly and programmer-friendly 
features. These ASEAM2 program enhancements are reviewed 
from the perspective of each of these three communities. Engineer- 
ing enhancements include new algorithms for window shading, 
daylighting, monthly or annual bin analysis, use of Battelle bin 
weather data, design heating and cooling load calculations, and the 
use of existing DOE-2 and ASHRAE algorithms for systems and 
plant calculations. Programming enhancements demonstrate modu- 
larity, linking input and output to other software packages, and in- 
corporate many techniques for code readability. User features in- 
clude a new input routine with context-sensitive help screens, de- 
fault values, error checking, etc. ASEAM2 outputs include many 
summary reports, displaying of intermediate calculations, and the 
use of external files for supplementary graphing and analysis by 
spreadsheet programs. Finally, parametric an batch modes of analy- 
sis have been incorporated. 


51008 (CONF-850817—, pp 92-103) EN4M microcom- 
puter program for estimation of building energy consumption 
and economic comparison of energy saving options. McClin- 
tock, R.S. (MC Engineering Software, Miami, FL). 12 Aug 
1985. NTIS, PC A17/MF AO1. File Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA & Aug 1985). 

Criteria for a practical microcomputer energy program are 
enumerated. A detailed description of the EN4M program as com- 
pared to these criteria is given. Inputs, outputs and operating proce- 
dures for the program are summarized. Enhancements to the pro- 
gram versus the ASHRAE TC 4.7 Modified Bin Method on which 
it is based, are detailed. Methods used in the principal calculations 
are described. A summary is given of the EN4M program com- 
pared to the practical microcomputer energy program criteria. 


(CONF-850817—, pp 104-111) ECAP: an 
analysis program for Jansen, J.S. 
(Tennessee Valley Authority, Knoxville). 12 Aug 1985. 
NTIS, PC A17/MF A0O1. File Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 rT 1985). 

ECAP, a microcomputer program which performs a com- 
prehensive energy and cost analysis on the energy-related systems 
of building designs is presented. The structure, capabilities, and lim- 
itations of the program are discussed. The unique and innovative 
features of the program, particularly the solar-heat-gain and day- 
lighting routines, are emphasized. Recent improvements in the user- 
friendliness of the program are also discussed. 


51010 (CONF-850817—, pp 112-143) Simplified micro- 

method for heating and calculations used in 

instrumented residential audit (CIRA). Son- 

ae R.C.; Garnier, J.Y.; Cleary, P.G. (Mor Sys- 

tems , Berkeley, CA). 12 Aug 1985. NTIS, Al7/ 
MF AOI. File Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 


A GA 

The puterized, Instrumented Residential Audit (CIRA) 
was developed to determine economically optimal mixes of energy- 
saving measures in existing residential buildings. To this purpose, a 


posed by the microcomputer on which CIRA runs is presented. 
The method is based on monthly calculations of degree-days and 
degree-nights for both heating and cooling seasons. The reference 
temperatures used in calculating the degree-days and degree-nights 
are derived from thermostat settings, solar and internal gains, and 
the thermal performance of the building envelope. Thermostat set- 
backs are handled by using the concept of effective thermal mass of 
the house. Performance variations of HVAC equipment with 
changes of part load and ambient conditions are taken into account 
using correlation curves based on experimental data. Degree-days 
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and degree-nights for different reference temperatures are evaluated 
by using a climate-specific simple correlation with monthly average 
daily and nightly temperatures. Predictions obtained by this method 
and by DOE 2.1 are compared for several different houses and for 
four different climates in the United States. 


51011 (CONF-850817—, pp 144-149) ESPRE 1.2: a 

program for residential hourly energy use 
analysis. Merriam, R.L. (Arthur D. Little, Inc., Cambridge, 
MA). 12 mus 1985. NTIS, PC A17/MF AO1. File Wanker 
DE8600527 

From aie energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

The theory and applications of a microcomputer program 
for simulation of hourly heating and cooling energies in a residen- 
tial building are presented. Using TMY weather data, the program 
performs thermal balances on the building spaces and walls to es- 
tablish the hourly loads; system simulations are carried out simulta- 
neously to account for the interaction between loads and equipment 
behavior. Validation of the program is carried out with metered 
hourly energy use data for two unoccupied structures. 


51012 (CONF-850817—, pp ee Place of computer 
graphics in energy simulation. Pi J.H. (HOK 
Computer Service Corp., St. Louis, MO). 12 Aug 1985. 
NTIS, PC A17/MF AO1. File Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

Architects, engineers, building managers, and others who are 
concerned about designing and managing energy-efficient buildings 
could benefit from the use of energy simulation packages but do 
not often take advantage of them. The numeric input and output 
required for most energy simulation packages makes them difficult 
to use. Ideally, one would like to create a model of the building to 
be simulated using interactive graphics and to display the results of 
a simulation graphically. A prototype system for generating the 
input necessary to perform a building energy analysis and for inter- 
preting the output from such an analysis using interactive computer 
graphics tools is described. 


51013 (CONF-850817—, pp 154-154d) BESA, Canada’s 
solution to the user interface. Seth, D. (Public Works, 
Canada). 12 Aug 1985. NTIS, PC A17/MF AOl. File 
Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

BESA represents a major software development undertaking 
by Public Works Canada. It is an applied R & D initiative aimed to 
assist engineers, architects, property managers, building owners and 
operators with the design and management of both new and exist- 
ing energy efficient buildings. BESA is a modularly expandable 
software system designed to run cost effectively on inhouse person- 
sd -cbdaacts Oak alien aadean Tienda Uotap 
and management cycle such as retrofit/audi, commissioning and op- 
eration, as well as concept, detail and pre design. By tetising 
many technical and economic capabilities that do not presently 
exist, BESA builds on and enhances present state-of-the-art energy 
analysis programs. This, however, is not to say that BESA is just 
another energy analysis program, for in addition to its analytic ca- 
pabilities, it features powerful design tools enabling the user to 
carry out day to day design tasks efficiently and cost effectively. 


51014 (CONF-850817—, pp 155-158) Real time simula- 
tion in ee an 
pa 


Engineering Resources, Golden, CO). 
1985. NTIS, PC A1l7/MF AOl. File Sanaa 
DE 274. 


From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 
Speculations on the utility of including real time simulation 
capability i in building automation systems, defining the terminology, 


line tool to the building operating staff are described. 
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51015 (CONF-850817—, pp 159-168) Building simula- 
tion extended - the process connection. Knipe, E.C. (Brown 
and Caldwell, Eugene, OR). 12 Aug 1985. S, PC A17/ 
MF AO1. File Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

Current hour-by-hour simulation programs treat only simple 
process energy problems but have a potential for expansion. The 
three basic types of processes that can be analyzed by these pro- 
grams when adapted to curve-fitting and custom simulation model- 
ing techniques are defined. These techniques are compared and 
evaluated. It is concluded that, while not as rigorous as custom sim- 
ulation, the curve-fitting technique meets most modeling needs of 
the simpler processes. 


51016 (CONF-850817—, pp 169-174) AI: does it have a 
place in building simulation?. Wright, R.N. (National Bureau 
of Standards, Washington, DC). 12 Aug 1985. NTIS, PC 
A17/MF AO1. File Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA Qi Anat 1985). 

Artificial intelligence (AI) technologies and simulation tech- 
nologies can be combined to support excellent decisions throughout 
the whole building process. AI technologies are briefly reviewed. 


Simulation is generalized as a means to predict building perform- 
ance whether in the building process or in the response of the 


building in use to its natural and man-made environments. AI can — 


assist the decision maker in selecting the simulation scheme, detail- 
ing and conducting the simulation, and assessing the validity and 
meaning of the results of simulation. Simulation can assist the 
knowledge engineer in the formulation of knowledge bases to guide 
in decision making for various building problems. AI and simula- 
tion technologies are identified as natural and powerful partners for 
the guidance of decision makers in all phases of the building proc- 
ess. Substantial research, development, and education will be re- 
quired to realize the potential of these technologies to increase the 
usefulness, safety, and economy of buildings. 


51017 (CONF-850817—, pp 175-186) Overview of 
dynamic building/HV. 


HVACSIM*, a AC/control systems 
simulation program. Park, C.; Clark, D.R.; Kelly, G.E. (Na- 
tional Bureau of Standards, Gaithersburg, MD). 12 Aug 
1985. NTIS, PC A17/MF AO1. File Number DE86005274. 
From Building energy simulation conference; Seattle, WA, 
USA Qi Aug 1985). 
In an effort to understand the dynamic interactions between 
a building shell, an HVAC system, and building controls, a non- 
proprietary building system simulation program called HVAC- 
SIM*, which stands for HVAC SIMulation PLUS other systems, 
has been developed at the National Bureau of Standards (NBS). 
HVACSIM* consists of a main simulation program, a library of 
HVAC system component models, a building shell model, and an 
interactive front end program. The main simulation program em- 
ploys a hierachical, modular approach and advanced equation solv- 
ing techniques to perform dynamic simulations of building/HVAC/ 
control systems. In the building shell model, a fixed time step, se- 
lected by the user, is employed, while a variable time step approach 
is used in the HVAC and control systems portion of a simulation. 
The overall architecture of HVACSIM*, the main simulation pro- 
gram, numerical methods used, HVAC component models, the 
building shell model, and the results of a sample simulation are pre- 
sented. 


51018 (CONF-850817—, pp 187-194) _— sim- 
ulation program for energy consumption of air conditioning 
systems. Inooka, T.; Matsuo, Y.; Sohovens, K. (Nikken 
Sekkei Ltd., Tokyo, Japan). 12 Aug 1985. NTIS, PC A17/ 
MF AOl1. File Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 2 ns 1985). 

This simulation program HASP/ACSS has been newly de- 
veloped to compute yearly energy consumption of air conditioning 
systems. Various types of systems, equipment, controlling methods, 
etc. can be evaluated by solving heat balance equations of the 
whole system hour by hour. Solving process, mathematical models 
of — computable systems, computation examples, etc. are 


51019 (CONF-850817—, pp 195-200) New features of 
the DOE-2.1C energy Buhl, W.F.; Erdem, 
A.E.; Eto, J.H.; Hirsch, J.J.; F.C. (Lawrence 
Berkeley Lab., CA). 12 Aug ‘988 NTIS, PC A17/MF AO0Ol1. 
File Number DES 5274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

Five new features of the DOE-2.1C building energy simula- 
tion tion program are presented. The features are: (1) user input of new 
algorithms in LOADS; (2) a sunspace-atrium model; (3) simulation 
of the powered induction unit HVAC system; (4) cogeneration sim- 
ulation in PLANT; and (5) a new ECONOMICS program able to 
handle most utility rate schedules. The capabilities of each new fea- 
ture are outlined and some details of the implementation or simula- 
tion techniques of each feature area briefly. discussed. 


51020 nae 850817—, pp 201-208) BLAST input = 
Lawrie, L.K. (Army Corps of Engi 
peign, psign, IL) 12 Aug 1985. NTIS, PC A17, AOl. File 
= 86005274. 
rom Building energy simulation conference; Seattle, WA, 
USA Gian Aug 1985). 

Since the release of version 3.0 in 1981, development efforts 
for the Building Loads Analysis and System Thermodynamics 
(BLAST) system of computer programs have focused on enhancing 
user-friendliness. Two input preprocessors have been developed at 
and are supported by the US Army Construction Engineering Re- 
search Laboratory (USA-CERL). Both of these input preprocessors 
were designed to interact with the design engineer and, as an end 
result, produce a BLAST input model. Each of the input pre- 
processors is described in detail. Experience of using these methods 
as input devices to the BLAST energy analysis computer program 
is related by illustrative examples from actual design applications. 
Since each of the preprocessors allows the user to interact with an 
actual building model, this method of using application programs 
could serve as a general prototype for future input preprocessor de- 
velopment. 


51021 (CONF-850817—, anc 209-214) 
unified framework for 
Burch, J.; Christensen, C. (Solar Ene Energy Research Institute, 
Golden, CO). 12 Aug 1985. NTIS, A17/MF AO0O1. File 
Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

Dynamic building thermal models are needed in design and 
monitoring applications for low-energy, innovative buildings, and 
can be classified as microdynamic or macrodynamic. The basic con- 
cept of a microdynamic simulation (e.g., DOE2.1, BLAST3) is that 
given a microscopic description of the building (material properties, 
detailed geometry, etc.), one can, by using known laws of nature, 
determine the building performance by simulating all energy fluxes 
in each element in the description. Advantages of this approach in- 
clude potential generality and its ability to handle nonlinear models. 
However, the difficulty in obtaining the necessary inputs and the 
often uncertain nature of various approximations to basic laws 
makes use of the simulations in monitoring applications cumber- 
some or impossible. A different premise for simulations is macro- 
dynamics: a building is an aggregated unit whose response to its 
driving functions can be characterized with only a few, aggregated 
parameters (macrodynamic parameters such as the well-known 
building load coefficient). A simulation that uses such parameters as 
inputs has been described previously (BEVA). For design, when 
only a detailed building description is available, the macrodynamic 
parameters can be calculated. Performance monitoring in the form 
of short-term, whole-building tests provides a method to directly 
measure the building parameters. Potential applications opened up 
ems neenRERa, Oe Wee es pension) Giieuliies to be over- 
come in realizing this potential are discussed. 


3 a 
Subbarao, K.; 


51022 (CONF-850817—, 215-227) ESP system: to- 
wards a new of energy analysis program. 
Clarke, J.A. (Univ. of Strathclyde, Glasgow, Scotland). 12 
Aug 1985. NTIS, PC A17/MF AOl. File Number 
DE86005274. 
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From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

The current generation of building energy models are char- 
acterized and the essential features of the next generation are identi- 
fied. The recently developed UK system, ESP, is then described as 
a program which exemplifies some of these new generation fea- 
tures. 


51023 (CONF- get pr pp 229-236) freien for energy 
analysis - experi f the US Army Corps of 


design. Beranek, D.A. (Army 
of Engineers, Omaha, NE). 12 Aug 1985. NTIS, PC 
A17/MF AO1. File Number DE86005274. 
From Building energy simulation conference; Seattle, WA, 
USA @i Aug 1985). 

Since 1977, the US Army Corps of Engineers has performed 
energy analysis simulations on thousands of building designs. While 
building design criteria continue to press energy conservation, in 
practice this thrust is often blunted by decision makers (e.g. build- 
ing owners) with different orientations. Experiences the US Army 
Corps has had in energy conservation adaptation measures to both 
new and existing construction are discussed and these experiences 
in forecasting the future of such attempts are analyzed. Experiences 
related include the Energy Conservation Investment Program and 
Energy Engineering Analysis Program results to date, the initia- 
tives in new building energy conscious design, and the develop- 
ment/usage of various energy analysis tools and methods. 


51024 (CONF-850817—, pp 237-244) Demonstrated cost 
avoidance through b energy simulations and economic 
analyses. Kimsey, S.P.; Smith, A.T. (Heery Energy Consult- 
ants, Inc., Atlanta, GA). 12 Aug 1985. NTIS, PC A17/MF 
AO01. File Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

The effectiveness of energy cost avoidance consulting serv- 
ices for architects and engineers is discussed. Significant savings in 
both energy operating costs and construction costs are demonstrat- 
ed through comparative analyses of alternative Energy Conserva- 
tion Measures (ECM’s). Case Studies applying the DOE-2 building 
energy simulation program, Summary (A micro-based post proces- 
sor for DOE-2), and MECON (Micro-based ECONomic analysis 
program) are presented. 


(CONF-850817—, pp 246-251) Energy and cost 
effectiveness of design alternatives for an administration 
Amber, J. 12 Aug 1985. NTIS, PC A17/ 


building in Kansas. 
MF AO1. File Number DE8600527. 4. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

Energy simulations of an 11,000 square foot Army adminis- 
tration building to be constructed in Kansas were used to determine 
the most cost effective design alternatives. The energy savings were 
determined by simulating the building using the Building Loads 


determine the cost effectiveness of using energy analysis programs 
to evaluate design alternatives. A site-adapted standard design for a 
battalion headquarters and classroom building was used to deter- 
mine the energy savings and life-cycle savings of several design al- 
ternatives. Envelope alternatives included daylighting control, in- 
creased glazing, increased insulation, and reorientation. Four me- 
chanical system types were considered to reduce the annual energy 
cost: multizone, dual duct variable volume (30% minimum air frac- 
tion), dual duct variable volume (20% minimum air fraction), and 
single duct variable volume. For each of these system types, a vari- 
ety of additional options were evaluated including return air and 
enthalpy economy cycles, outside air controlled deck temperatures, 
zone controlled deck temperatures, and fixed deck temperatures. 
This investigation also showed that if input models for energy anal- 
ysis models are ordinarily created in the course of project design, 
as is true for Army designs, these models can be used to identify 
design alternatives which significantly reduce energy and total life- 
cycle costs at small expense. If the models do not already exist, the 
expense of developing the model solely for the evaluation of design 
alternatives may be recovered in saved energy cost. 
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51026 (CONF-850817—, pp 252-255) Discovering the 
through the use of the DOE-2.1 

simulation program. Davenport, M.R.; Wong, L.S. (Heery 

Energy Consultants, Inc., Atlanta, GA). 12 Aug 1985. 

NTIS, PC A17/MF AOl1. File Number DE86005274. 

‘From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

Only through the use of mainframe building energy simula- 
tion programs can some opportunities for reductions in energy and 
construction cost be uncovered. Case studies showing how surpris- 
ing results from DOE-2.1B simulations led to the discovery and 
subsequent implementation of non-standard practice design strate- 
gies in two different large commercial building projects are present- 
ed. One project is a 250,000 sq. ft. speculative office building in Or- 
lando, Florida, and the other is a 300,000 sq. ft. corporate office 
building in Atlanta, Georgia. 


(CONF-850817—, pp 256-260) Characterizing the 
effects of weather on commercial building energy use. Eto, 
J.H. (Lawrence Berkeley Lab., CA). 12 Aug 1985. NTIS, 
PC A17/MF A0O1. File Nember DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

Energy service companies, whose returns are a function of 
energy savings, have developed energy-normalization methods, 
based on degree-day measures of weather variation. True tests to 
determine the adequacy of these methods, however, require careful 
control of other determinants of building energy use. A building 
energy simulation model was used to evaluate one of these methods 
for a large office building in Madison, WI using twelve years of 
actual weather data. Techniques for accounting for the effects of 
weather on building energy use based on degree-days are reviewed. 
A three parameter model, consisting of an intercept, slope, and 
variable base temperature degree-day terms, is evaluated with simu- 
lations. Parameter estimates energy use were found to be sensitive 
to the year of data selected to develop the . The results 
annual estimates of energy use tended to exceed DOE-2 predictions 
by up to ten percent. 


51028 (CONF-850817—, pp 264-272) International 
and validation 


Energy Agency building 
study. Judkoff, R.D. (Solar Ener; 
Golden, CO). 12 Aug Ss NTIS, 
Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA e Aug 1985). 

heavily monitored unoccupied test building is modeled 

using on BLAST-3.0, DOE-2.1A, and SERIRES-1.0 building 
energy analysis simulations. The calculated results are compared 
with the measured performance data and with the performance cal- 
culated with a number of other computer programs run in Europe. 
Differences between the American codes are analyzed using a pro- 
cedure to systematically compare inputs and intermediate compo- 
nent and mechanism level outputs. Through this process the algo- 
rithmic and input sources of the differences are identified. 


Research Institute, 
A17/MF AO1. File 


51029 (CONF-850817—, pp 274-280) Analytical and em- 
thermal building 


pirical validation of dynamic models, Allen, 
E.; Bloomfield, D.; Bowman, N.; Lomas, K.; Allen, J.; 
Whittle, J.; Irving, A. (Building ‘Research Establishment, 
England). 2 Aug 1985. NTIS, PC Al7/MF AOl. File 
Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

The validation methodology adopted by a group of co-oper- 
ating institutions in the United Kingdom is described. The need for 
such a methodology is discussed together with an assessment of the 
current situation. The role of inter-model comparisons, analytical 
tests and empirical validation is discussed. A recent comparison be- 
tween models has attempted to eliminate some of the confusing fac- 
tors usually accompanying such studies. Substantial differences aris- 
ing from the basic algorithms are shown to exist. A set of analytical 
tests supplementing those developed by SERI is described briefly. 
The problem of uncertainty arising from measurement error in the 
context of empirical validation and the role of sensitivity analyses 
in quantifying this is discussed. 
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51030 (CONF-850817—, pp 282-289) Coon vali- 
dation of the term energy consumption predictions of five res- 
idential building energy simulation programs in a heating cli- 
mate. Goldberg, L.F. (Univ. of Minnesota, Minneapolis). 12 
Aug 1985. NTIS, PC A17/MF AOl. File Number 
DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA @ Aug 1985). 

Four micro-computer and one mainframe computer scale 
building energy simulation programs have been evaluated in terms 
of experimental long-term and transient energy usage data for two 
energy-efficient houses in the context of a Minnesota cold-climate 
environment. The test houses which have both been extensively 
monitored over at least one calendar year are representative of 
houses defining the design boundaries within which the Minnesota 
housing stock is built. The two-phase validation methodology em- 
ployed which utilizes a constrained optimization approach involv- 
ing primarily the parametric variation of the envelope mass flux is 
described and demonstrated. The results produced illustrate the via- 
bility of the parametric validation methodology and portray the im- 
portance of earth-contact heat transfer modelling in heating cli- 
mates. The applicability of the programs tested to various classes of 
housing is annunciated in terms of the validation results produced. 


51031 (CONF-850817—, pp 290-295) Comparison of em- 
pirically measured end-use metered data with DOE 2.1 simu- 
lations. Heidell, J.A.; Taylor, Z.T. (Pacific Northwest Lab., 
Richland WA). 12 Aug 1985. NTIS, PC A17/MF A0O1. File 
Number DE86005274. Contract AC06-76RL01830. 

From Building energy simulation conference; Seattle, WA, 
USA “ Aug 1985). 

How well a DOE 2.1B simulation which has been calibrated 
for a 20,000 square font building reflects actual end-use energy con- 
sumption is examined. y measured data are compared 
with simulation results for end-use energy consumption, heating 
and cooling loads by thermal zone and month, monthly energy use, 
and monthly peak demand. The limitations of the DOE 2.1 code 
with respect to modeling the heat pump system are discussed and 
implications analyzed. An examination of schedules used to model 
the building highlights the importance of accurate information 
about building operation and its impacts on the simulation results. 


51032 (CONF-850817—, ae 298-301) Computer modeling 
of the building design wi computer-aided engineering/ 
architectural design aioe. on K.H. (Army Con- 
struction Engineering Research Lab., Champaign, IL). 12 
Aug 1985. NTIS, PC A17/MF " A01. File Number 
DE86005274. 
From Building energy simulation conference; Seattle, WA, 
USA (21 ae oe 1985). 
ited States Army Construction Engineering Research 
Laboratory (USA-CERL), a caeamnes of the Army Corps of En- 
gineers, has been developing the Computer-Aided Engineering/Ar- 
chitectural Design System (CAEADS) for several years. CAEADS 
is a collection of integrated computer systems that provide the ar- 
chitect and engineer with automated tools to interactively build a 
model of the building concept design in an integrated computer 
data base. The power and speed of the computer can then be uti- 
lized to simulate conditions that the building will encounter when 
built. These include energy usage, structural loads, environmental 
conditions, and life safety violations. USA-CERL’s current work 
and future plans are presented. 


51033 (CONF-850817—, pp ae Development of an 
evaluation for 


procedure 

man, A.J. (ACEC/Research and Sunensiaate x) 
Washington, DC). 12 Aug 1985. NTIS, PC A17/MF AO1. 
File Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 oon 1985). 

jective of this study was to describe the development 

and limited application of a systematic procedure for investigating, 
evaluation and reporting on building energy design tools. This de- 
velopment process consisted of two steps, with the completion of 
an extensive evaluation procedure in a workbook format as the cul- 
mination of this process. The final evaluation procedure has been 


applied to four public domain building energy design tools, and the 
results are described. 


51034 Saag pA pp 308-315) Vector diagram for 
thermal economics of energy conservation buildings. Na- 
kayama, T.; Sakai, -# “Hayashi, H.; Endo, K. (Hokuriku 
Electric Power Co. Ltd, Toyama, Ja ). 12 Aug 1985. 
NTIS, PC A17/MF AO. File Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

The vector diagram for thermal economics has been devel- 
oped to analyze energy saving methods in the planning of energy 
conservation buildings. In the diagram, the differential of initial cost 
is shown in the abscissa, and that of running cost in the ordinate. 
Using this, energy saving methods both in architectural design and 
building mechanical and electrical systems are dealt with in an inte- 
grated way. The gradient of the vector is used as a criterion of 
energy efficiency and cost effectiveness, and any answer suitable to 
different philosophy of building clients can be easily obtained using 
this graph. A computer program to calculate both the initial cost 
and the running cost for this diagram was developed, and a pro- 
gram for economical comparison of heat source systems in office 
buildings was also developed specially for the application in the 
north of central Japan, and they have been used for the actual 
projects. 


(CONF-850817—, pp 316-323) egy of 
simplified design tools using a new approach to building 
energy simulations. Derickson, R.G.; Holtz, M.J. (Architec- 
tural Energy Corp., Westminster, CO). 12 Aug 1985. NTIS, 
PC A17/MF AOl. File Number DE86005274. Contract 
AC03-84CE30806. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

A new approach to the use of building energy simulations 
for simplified design tool development is presented. The method 
which can be described as a form of computational synergetics, 
uses simulations for pattern recognition, terms in 
analytic equations, and analysis of climatic data. Many existing 
design tools have been developed using correlation approaches that 
provide relatively limited information for rather large computation- 
al efforts. Correlations can frequently obscure fundamental physics 
as well. The presented method employs correlations in a minimal 
sense while maintaining clarity in the physics of building energy re- 
sponse. A total of only 925 simulations are required to develop gen- 
eralized heating and cooling energy balance equations for the entire 
US while other methods which are correlation - intensive require 
thousands or tens of thousands of simulations, often with less result- 
ing generality. 


51036 (CONF-850817—, pp 324-325) Architectural di- 
versity through climate responsive design. Zd i, M.S. 
(New Jersey Institute of Technology, Newark). 12 A 
1985. NTIS, PC A17/MF A0O1. File Number DE86005274. 
From Building energy simulation conference; Seattle, WA, 
eC So 
During the past ten years, students in the third year of the 
School of Architecture of the New Jersey Institute of Technology, 
have been asked to address both the most technical and philosophi- 
cal aspects of climate responsive architectural design. They have 
considered energy consumption, visual and thermal comfort, and 
ventilation in the context of various architectural studio design 
projects. Through the use of a microcomputer program, students 
engage in repetitive cycles of thermal analysis and architectural 
design. Most importantly, the computer is beginning to permit and 
encourage experimentation, testing of solutions and 
as well as refining individual design approaches to reduce overall 
energy consumption and increase thermal and visual comfort. 


51037 (CONF-850817—, pp ee Daylighting simu- 
lation in DOE-2: theory, validation, and applications. Winkel- 
mann, F.; Selkowitz, S. (Univ. of California, Berkeley). 12 
Aug 1985. NTIS, PC A17/MF AOl. File Number 
DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 
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A daylighting calculation has been integrated into the DOE- 
2 building energy analysis computer program. The program allows 
users to determine the impact of daylight utilization on energy use, 
energy cost, and peak electrical demand. The algorithms which 


simulate hourly-varying interior illuminance, management of win- - 


dows for sun and glare control, and the operation of electric light- 
ing control systems are described. Sample DOE-2 daylighting 
output reports are presented, results of program validation against 
scale model illuminance measurements using the Lawrence Berke- 
ley Laboratory sky simulator are discussed, and some applications 
of the program are illustrated. 


51038 (CONF-850817—, pp 354-359) Residential window 
performance analysis using regression procedures, Sullivan, 
R.; Selkowitz, S. (Univ. of California, Berkeley). 12 Aug 
1985. NTIS, PC A17/MF A0O1. File Number DE86005274. 
Contract AC03-76SF00098. 
From Building energy simulation conference; Seattle, WA, 
USA (21 pane 
elopment of a simplified algebraic expression that 
can be used to predict the effects of various window parameters on 
residential energy use is documented. A comprehensive parametric 
study of a prototypical single-family ranch-style house was per- 
formed using the DOE-2.1B energy analysis simulation program. 
The data base generated for the study consisted of the heating, 
cooling, and total energy requirements and subsequent costs due to 
changes in the fenestration characteristics of orientation, size, con- 
ductance, and shading coefficient. Incremental effects due to shade 
management, night insulation, and overhangs were also part of the 
data base. Climate sensitivity was established by considering results 
from four geographic locations representative of the climate ex- 
tremes in the continental US. Multiple regression techniques were 
used to generate a simplified algebraic expression that relates 
energy use to the parameters varied. This representation could form 
the basis for a simplified design tool for selecting optimal fenestra- 
tion parameters. 


51039 (CONF-850817—, pp 360-367) Validation of 
energy simulation program for passive solar house. Ishizuka, 
M.; Kobashi, K.; Nakamura, T. (Matsushita Research Insti- 
tute Tokyo, Inc., Japan). 12 Aug 1985. NTIS, PC A17/MF 
AO01. File Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Se 1985). 

Development and validation of a dynamic energy simulation 
program, ESPAR/M for predicting thermal performances of resi- 
dential building equipped with passive solar systems are reported. 
The program consisting of 9000 steps in FORTRAN is formulated 
around a finite differential heat conductive model for analyzing 
multi-room air temperatures, HVAC loads and other related ther- 
mal parameters. Analytical models include passive solar submodels 
such as inter-room conductive heat transfer and air circulation, 
PCM latent heat storage wall/floor, Trombe wall, attached sun- 
room, solar air collector, cool-tube, heat pipe, movable insulating 
shield and the other passive solar features. Several validation steps 
including comparison between calculated and measured room tem- 
peratures of life-sized experimental houses have been applied to es- 
tablish an analytical reliability. The result of this validation study 
indicates that the program can be effectively utilized for thermal 
performance optimization of the passive solar house in the develop- 
ment and/or designing stages. 


51040 (CONF-850817—, pp 368-375) Measured ——- 
simulation of two unheated eo 
orthwest. Emery, A.F.; ae 


m D.; Kippenhan, CJ 
Seattle). 12 Aug 1985. NTIS, PC 


ashington, 
A17/MF A01. File Number DE86005274. 
From Building energy simulation conference; Seattle, WA, 


USA (21 Aug 1985). 

The purpose of this study has been to examine the perform- 
ance of passive solar structures in the mostly cloudy climate of the 
Pacific Northwest. Only a small amount of detailed research has 
been done to determine the use of passive solar energy in this 
region, primarily because it has been supposed that building condi- 
tioning by solar energy is not practical in this climatic zone. In this 
study, the measured temperature response of two passive solar 
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structures - a 
sought. In general these test 
oscillations, whereas the Trom 
(or lagging) effect of heat 
wall due to the capacitance 
ture measurements, neither 


cell have been within the comfort zone, although the 

swings have sometimes been rather large, 10°C. Improvements in 
the storage mass may help to reduce these fluctuations. Generally, 
the heat fluxes have been found to be low in both cells. In addition 
to the measurements of the thermal performances of these cells, 
simulations of the test cells using the program UWENSOL were 
conducted. The predicted values correlated well with the measured 
values. 


51041 (CONF-850817—, pp 376-379) — gotome 
friendly software “micro energy simulation 

goes beyond user friendly”. Haglund, B.T. (Univ. of idaho. 
Moscow). 12 Aug 1985. NTIS, PC A17/MF AOl1. File 
Number DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

The concept of user-friendly software is critiqued. The cri- 
tique forms a basis for transcending user-friendliness to software 
that satisfies both the novice and expert. The method of 
achieving that satisfaction for this problem, the applications spread 
sheet, is discussed. 


51042 (CONF-850817—, pp 380-385) Simplified energy 
analysis of residences. Ritschard, R.; Huang, J.; Byrne, S.; 
Turiel, I.; Bull, J. (Lawrence Berkeley Lab., CA). 12 Aug 
1985. NTIS, PC A17/MF AOI. File Number DE86005274. 
Contract AC03-76SF00098. 

From Building energy simulation conference; Seattle, WA, 


USA (21 ree one 

package called PEAR (Program for Energy 
amin of Residences), which is written with user-friendly input 
and output and runs on the IBM PC is described. PEAR provides 
an easy-to-use and very fast compilation of a comprehensive DOE- 
2.1 data base for residential buildings. The current version, which 
covers five residential building prototypes in over 800 locations, es- 
timates energy and cost savings resulting from typical conservation 
measures such as ceiling, wall and floor insulation window type and 
glazing layers, infiltration levels, and equipment efficiency. It also 
allows the user to adjust for optional measures including roof or 
wall color, movable insulation, whole-house fans, night temperature 
setback, reflective or heat absorbing glass, thermal mass in exterior 
walls, and two attached sunspace options. The program is designed 
to be used both as a research tool by energy and policy analysts, 
and as a non-technical energy calculation method by architects, 
home builders, home owners, and others in the building industry. 


51043 (CONF-850817—, pp 386-395) SUNHOUSE: a 
microcomputer to estimate conservation and solar 
benefits. Parker, D.S. (Precision Environments, Helena, 
MT). 12 Aug 1985. NTIS, PC A17/MF AOl1. File Number 
ea 


USA Gi As oe) 
SUNGIOUSE is & milssccomptter peagtam thet csthaates 
space heating, cooling, hot water and appliance energy use for resi- 
dances on 2 readily Wath, Renal Una wibaliaaahigt tty to 
corporated that determine the utilizability of solar and internal heat 
gains, heat losses to the ground and radiative heat loss to the sky. 
Data on average temperatures, solar insolation, sky clearness, rela- 
tive humidity and wind speed are used to make the estimates. The 
program uses the Barakat-Sander gain load ratio method for deter- 
mining the utilizability of solar heat from direct gain windows. 
Unlike the solar load ratio (SLR) method, this procedure has the 
advantage of being applicable to low mass buildings which domi- 
nate the housing market. A series of correlations based on the 
method outlined by Shipp is used to more accurately estimate losses 
from the earth contact portion of the structure. Extensive economic 
options for analysis and optimization of conservation and solar 


energy simulation conference; Seattle, WA, 
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measures are available. SUNHOUSE gives good agreement with 
other building energy use microcomputer programs such as 
HOTCAN, SUNDAY and CIRA. 


(CONF-850817—, Pe 396-405) Plan for the devel- 
opment of the next: energy analysis com- 
puter ae Hirsch, J.J. (hesteeaie Berkeley Lab., CA). 

1985. NTIS, PC A17/MF AOl1. File Number 
DE860 5274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

Recent years have seen a number of building energy model- 
ling systems reach the concluding phase of their development. Al- 
though these current systems offer sophisticated modelling capabili- 
ties, a number of deficiencies can be identified which will restrict 
any future adaptation to satisfy the needs of an increasingly de- 
manding user community. Most of these systems were designed 
during the mid-1970's and were tailored in an inflexible manner for 
a now-outdated computing environment. Additionally, these sys- 
tems were developed independently by groups around the world 
(mainly the US and Europe) using different types of algorithms and 
solution techniques. Thus there is no way for these researchers to 
directly compare or exchange existing approaches; it is also difficult 
for them to collaborate on improving the existing systems. These 
problems are all solvable and it is against this background that a 
new idea has begun to emerge simultaneously from a number of re- 
search groups: to develop collaboratively a plan of work which 
will lead to a clear specification and subsequent development of the 
next-generation of building energy modelling systems. 


51045 (CONF-850817—, pp 406-413) Bringing order to 
the energy simulation process. Lawrie, L.K.; Beranek, D.A. 
(Army Corps of Engineers, Champaign, IL). 12 Aug 1985. 
NTIS, PC A17/MF A01. File Number DE86005274. 
From Building energy simulation conference; Seattle, WA, 
USA e Aug 1985). 
Building energy simulation practices have become a myriad 
of approaches and computer programs. The US Army Corps of 
Engineers, as the largest engineering organization in the country, 
has been exposed to most of these differing simulation techniques. 
Engineers who are cognizant of the energy simulation criteria de- 
tails and computer program applications find it difficult, profession- 
ally, to accept at face value the results of energy studies. The type 
of program used, the ability of the program user, the methodology 
dictated by the criteria all weigh heavily on the validity of the 
analysis. If the decision makers (in this case, building owners) are 
unaware of limitations in the energy analysis tool used for design 
studies, they may be led into making an incorrect architectural or 
mechanical system selection. Providing consistently credible energy 
studies would appear to be in the best interest of the energy simula- 
tion community. Certainly, support in this effort is expected from 
the building owners and users. The recent efforts by the Corps in 
addressing these issues are discussed. Recommendations for the 
future are presented. 


51046 (CONF-850817—, pp vp) Summary of recent ac- 
tivities on building energy simulation analysis in North Amer- 
ica. Kusuda, T. (National Bureau of Standards, Washington, 
DC). 12 Aug 1985. NTIS, PC A17/MF AOl1. File Number 
DE86005274. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

Thermal modeling of building energy performance has 
played a key role in the development of energy conservation strate- 
gies and standards in North America. Background for the develop- 
ment of various building energy simulation computer programs is 
given in this paper together with current and projected activities in 
both public and private sectors. The approaches taken by different 
developers of energy analysis computer programs, such as those of 
the finite difference network procedures, time and frequency 
domain thermal response or conduction transfer procedures, and 
simplified calculation methods are discussed. Needs for a compre- 
hensive and small time scale calculation procedure to study interac- 
tions among various components of building, such as envelope heat 
transfer, thermostat performance, control of air distribution systems 
and heating and cooling plants are emphasized. Emergence and 
popular acceptance of microcomputers are likely to have significant 
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impacts on the next generation of building thermal simulation pro- 
grams. A list of currently available microcomputer based building 
energy analysis computer programs is also provided in the appen- 
dix. 


51047 (CONF-860986—1) Analysis of air-conditioning 
controls for building 4500 South, Oak Ridge National Labo- 
ratory. Hamblen, S.E. (Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 28p. NTIS, 
PC A03 AO0l1; 1; GPO Dep. File Number DE86015177. 

From Utilities in-house energy management conference; San 
Francisco, CA, USA (9 Sep 1986). 

An analysis of the control systems on four air-conditioning 
units in Building 4500 South was conducted to determine if the 
source of frequent complaints from building occupants could be 
traced. The four units designated, AC-1, AC-2, AC-3, and T-18 are 
100% outdoor air heating and cooling units with an air-flow capac- 
ity of 115,000 CFM, 103,000 CFM, 67,000 CFM, and 146,000 CFM 
respectively. The air-handling units were installed in the mid and 
late 60s and the control systems were designed to provide a con- 
stant leaving air temperature of 60°F. The existing instrumentation 
being read by the operating personnel consisted of an entering air- 
temperature gage and a leaving air-temperature gage. Intermediate 
temperature gages to show the temperature of the air after the pre- 
heat coils were not present. Although not a perfect example of a 
well-tuned control system, there is nothing to indicate that major 
problems exist in the control system. 


51048 (CONF-8508111—Vol.2, pp 238-247) Salvaging 
fruit: finding and fixing data errors in the Hood River Con- 
servation Project. French, S.; Schoch, K. (Pacific Power 
and Light Company, Portland, OR). 1985. NTIS, PC A15/ 
MF AO1. File Number DE86011426. 

From 2. national conference on energy program evaluation; 
Chicago, IL, USA (19 Aug 1985). 

The Hood River Conservation Project is a weatherization 
pilot program with an extensive evaluation component. Project re- 
sults are slated to be used for planning purposes in the Pacific 
Northwest region, therefore, quality of information is critical. This 
paper addresses the types of data quality problems that have been 
encountered, and how they have been solved. Data quality and in- 
terpretation of major data sets are reviewed with reference to the 
sensitivity of evaluation results and policy interpretation. Data qual- 
ity control is tracked from the point of initial collection through 
final data analysis. Areas of data correction are examined in terms 
of their urgency regarding the integrity of research results. Specific 
situations encountered during the Hood River Conservation Project 
are explored. Other data quality issues presented concern the inter- 
action between a highly computerized research group and a small 
non-computerized utility and inconsistent interpretation of data 
variables among the diverse organizations involved with the re- 
search and evaluation process. 4 references. 


51049 (CONF-8508111—Vol.2, pp ita Rebates for 
energy saving equipment in the commercial and industrial sec- 


tors: a program evaluation. Train, K. (Cambridge Systemat- 
ics Inc., Berkeley, CA). 1985. NTIS, PC A15/MF AO1. File 
Number DE8601 1426. 

From 2. national conference on energy program evaluation; 
Chicago, IL, USA (19 Aug 1985). 

The author evaluates a utility-sponsored conservation pro- 
gram in which rebates are offered to commercial and industrial cus- 
tomers for the installation of energy saving hardware. In particuiar, 
he examines the characteristics of participants in comparison to 
nonparticipants, the amount of energy saved by participants, and 
the extent to which the estimated savings correspond to the savings 
that the utility's auditors told the customers, prior to installation, 
they would obtain from the hardware. 5 references, 4 tables. 


(CTH-JVG—18) Surte project. Soil effects of 88 
small houses heated with surface earth heat. Final report. 
Wilen, P. (Chalmers Inst. of Tech., Goeteborg (Sweden). 
Earth Heat Pump Group). Nov 1985. 45p. (In Swedish). 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE86752982. 
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The effects of a horizontal earth heat tubings placed 0.8-1.0 
m below ground have been studied during 4 years. Soil tempera- 
tures have been measured in areas with tubings, and in reference 
areas. Soil and tubing movements have been studied. The clay in 
the area have been analysed. Detailed measurements have been per- 
formed on two earth heat systems. The heat extraction have been 
small, ca 20 kWh/m? per year, the effects on the soil have therefor 
been limited. The heat pumps have been in operation 30-45% of the 
time during winter. A temperature reduction of 1-1.5 degrees C has 
been registered down to a depth of 3 m, as an effect of the heat 
extraction. The vegetational season (defined as a period with a soil 
temperature exceeding +5 degrees C on a depth of 25 cm) was 
shortened with 20-7 days by the heat extraction. The main differ- 
ence in the vegetational season occurred in spring. Moderate tube 
movements have been registered in connection with freezing in 
autumn and with thawing in spring. With 9 refs. 


51051 (CTH-JVG—19) Freezing of clay in earth heat 
stores. Adolfsson, K.; Franck, P.Aa.; Rhen, I.; Saellfors, G. 
(Chalmers Inst. of Tech., Goeteborg (Sweden). Earth Heat 
Pump Group). Nov 1985. 42 on Credisty NTIS (US 
Sas Only), PC A03/MF AO1. ‘File Number DE86752983. 

This report is a prestudy concerning the consequences of 
freezing of clay in heat stores. Calculations show that the cost for a 
heat pump system with a heat store and outdoor air heat exchang- 
ers is diminished considerably, if freezing is permitted. Freezing 
round a brine pipe has been studied with computer simulation. Dif- 
ferent water contents in clay and heat extraction levels have been 
simulated. The capacity of the layer increases markedly if freezing 
is permitted. Alternately freezing/thawing causes changes of the 
drainage conditions in the clay. The clay close to the frozen cylin- 
der is plastified, which leads to a loss of strength after thawing. 
This may cause settlements in the ground. The extent of the settle- 
ments is dependent of the consolation properties and changes of the 
pore pressure in the clay. It is necessary to control ground settle- 
ments and pore pressure close to the layer the first years after the 
system has been taken into operation. In some cases it may be nec- 
essary to close the layer or to change operating strategy. Heat 
stores must not be placed in a sloping terrain. With 7 refs. (BoK). 


in 


(UK). Centre for Urban and Regional 
sleet Ace 1088 122p. Publications Officer, Centre for 
egional Studies, J.G. Smith ing, Universi- 

i P.O. Box 363, Birmingham B15 2TT. 


project ini 
tion, Portland, OR. Office of Conservation). Dar rib N 1986. 47p. 
NTIS, PC A03/MF A0l; GPO umber 
DE86015168. 

This document represents a summary of the programs and 
projects which are the responsibility of the Division of Residential 
Program in the Bonneville Power Administration’s Office of Con- 
servation. The summary discusses the Division's FY 1986 program 
activities and is arranged by sector rather than by branch or tradi- 
tional organizational lines. The Program and project summary de- 
scribes the Division’s mission and responsibilities. There are de- 
scriptions of the Division's program and projects in the areas of res- 
idential retrofit (weatherization), new home construction, assistance 


phone numbers of Division staff and Area and District Office con- 
tacts. 
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51054 (DOE/BP—610) Alternative weatherization pro- 
gram. The Elmhurst rebate. Southwell, J.W. (USDOE Bon. 
neville Power Administration, Portland, OR). Mar 1986. 
13p. NTIS, PC A02/MF A0l1; GPO Dep. File Number 
DE86015149. 

The main thrust of the experiment was to assess the effects 
of the Rebate program in comparison with the Buy-Back system. 
The key criteria were cost, convenience and customer receptivity. 
The programs themselves differed mainly in terms of two funda- 
mental procedures: the audit and the cost analysis. The Buy-Back 
system has operated at Elmhurst and elsewhere for several years. It 
is based on a weatherization “audit,” conducted by the utility staff 
on homes selected consecutively from a waiting list. The Rebate 
plan dispenses with utility-conducted residential audits and the 
energy analysis calculations. Instead, it relies on weatherization in- 
stallers to determine precise weatherization needs and cost factors. 
To assist, the utility provides the installer with a table, called a “re- 
imbursement calculation worksheet.” 


51055 (DOE/BP—661) Radon monitoring results from 
BPA’s Residential Weatherization Program. Report No. 3. 
(USDOE Bonneville Power Administration, Portland, OR). 
May 1986. 13p. NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE86014021. 

Accumulated data from regionwide Residential Weatheriza- 
tion Program radon monitoring received as of March 31, 1986 rep- 
resent reading within the service areas of utilities (and the State of 
Washington, Department of Community Development) who par- 
ticipate in the BPA Residential Weatherization Program. Results 
received are heavily weighted by the high number of homes weath- 
erized and monitored by large westside utilities. No recommenda- 
tions are given. 


— (DOE/CE—0040/3) Eighth annual report to Con- 
on federal energy conservation a Fiscal year 
Toe. (USDOE Aedanes _Secretary for Conservation and 
Renewable Energy, W DC. Office of the Deputy 
Assistant Secretary for Conservation). Nov 1985. 17p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86014954. 
This annual report to the congress on federal energy conser- 
vation programs describes the energy conservation and 
ment activities of the federal government for fiscal year 1984. 


51057 (DOE/CE—0143) Tips for 
(USDOE, W: DC). 1986. 3p. NTIS, PC PC A03/MF 
A01; 1; GPO Dep. File Number DE86014967. 

A handbook of energy saving tips for the home, yard, and 
car is presented. 


(OE/CS/20062—T1)_ Energy 


1059 Ne houses: data 
collection and computer analysis. McIn om DLA: Siviour, 
J.B.; Edwards, J.P. (Electricity Counci Research Centre, 
Capenhurst (UK)). Apr 1986. 48p. roe Council Re- 

search Centre, Capenhurst, Chester CH1 6ES, UK. 

ECRC Capenhurst was responsible for monitoring tempera- 
ture and energy in four occupied low energy houses over a period 
of one year. Separate data loggers were used to record tempera- 
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hensive data collection and rapid turn round was successful in its 
aims of providing early warning of any equipment malfunction, and 
in providing detailed summaries of information on which to base 
studies of system behaviour. The large amount of data available en- 
abled detailed analysis to be made of energy flows. This computer 
based analysis did not show a significant increase in accuracy of 
energy estimation when compared with a more simple manual anal- 
ysis which was based on weekly averages of the measured quanti- 
ties. In other circumstances, particularly if the ventilation rate is 
variable, or where detailed solar analysis is important, it will be 
necessary to use an hourly analysis of energy flows. 


51060 (ECRC/M—2021) Lighting for the partially sight- 
ed: some observations in a school. Boyce, P.R. (Electricity 
Council Research Centre, Capenhurst (UK)). Apr 1986. 
53p. Electricity Council Research Centre, Capenhurst, 
Chester CH1 6ES, UK. 

Measurements and observations were made at a residential 
and day school for the blind to establish: the visual conditions pro- 
duced by the lighting installations; the way in which the lighting 
was used and the opinions of the staff and pupils about the lighting. 
Results showed that very few pupils found the lighting inadequate; 
such problems could be solved by use of local lighting. Recommen- 
dations for improvements are made. 


51061 (ECRC/M—2031) Accuracy of consumer diary 
records. Stephen, F.R.; Matthews, A. (Electricity Council 
Research Centre, Capenhurst (UK)). Mar 1986. 24p. Elec- 
= a Research Centre, Capenhurst, Chester CH1 

Three households were asked to record the use of the im- 
mersion heater over a two week period, noting on a diary record 
sheet the times the heater was switched on. The diary records were 
compared with the actual times that the immersion heater was used 
and it was found that whilst the event of switching the heater on 
and off was recorded, the times given in the diary were not accu- 
rate. Investigation into this “lack of precision” resolved that during 
busy periods householders forgot about the diary and completed it 
from memory. This has implications on the accuracy of information 
collected by the diary method. 


51062 (EPRI-EM—4643, 3: PP 14.1-14.25) Development of 
furnace. 


. residential crushed rock heat storage Marksberry, 
L. (FluiDyne Engineering Corp., Minneapolis, MN). Jun 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number 1186920370. (CONF-851215—). 
From International load management conference and exposi- 
tion; en! IL, USA (9 Dec ek 
development and initial field testing of an off-peak elec- 
steteana nanan as ae tae den A principal 
factor in the design of this furnace was the provision for low initial 
cost, thereby encouraging increased use of TES for space heating 
as a load management strategy. Crushed rock is used as the storage 
medium with heat being stored and removed by flowing air. Two 
furnaces were successfully tested in Minnesota residences during 
the winter of 1984-85. An additional thirteen furnaces are being 
tested in residences over a wide geographical area this winter 
(1985-86), with seven utilities participating. While designed for resi- 
dential heating, the furnace has good potential for commercial and 
light industrial use. 


51063 (EPRI-EM—4643, pp 32.1-32.15) Suggested EMS 
calculation Nugent, D.M. (Pacific Gas & 
Electric Co., San Francisco, CA). Jun 1986. Research Re- 
Km Center, Box 50490, Palo Alto, CA 94303. File 
umber T186920370. (CONF-- -851215—). 
From International load management conference and exposi- 
— lo oe USA (9 Dec 1985). 

8 Pacific Gas and Electric has provided cash incen- 
Sisntenimniaiad attains ona aan, 
ures. In 1983 the program was expanded to include Energy Man- 
agement Systems (EMS). PG and E paid up to a maximum of 40% 
of installed costs for EMS systems. In 1984 the rebate program was 
separated into two classes: a fixed rebate per item, and a rebate 
based on estimated energy savings. The maximum rebate for engi- 
neered EMS systems was reduced to 30% of installed cost for the 
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1984-1985 program. This reduction was due to a more realistic life- 
cycle cost/benefit analysis. 278 customers applied for engineered 
EMS rebates in the 1985-1985 program. After technical review, 
56% of the applications were modified. Estimated energy savings 
of 55.8 million kWh were reduced to 41.3 million kWh per year. 
This is a 26% decrease in estimated savings. Some calculation 
methods used in the 1984-195 program are identified and calcula- 
tion methodologies suggested. The suggested calculation methodol- 
ogy includes performing a facility energy and operation hours load 
balance; full load versus actual load for compressors and motors, 
and energy reduction algorithms for HVAC, motors, refrigeration, 
and appliances. An EMS monitoring package is also described. 


51064 (EPRI-EM—4704) Comparative study of adjusta- 
ble-speed drives for heat pumps. Final report. Mohan, N.; 
Ramsey, J.W. (Minnesota Univ., Minneapolis (USA)). Aug 
1986. 99p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI86920442. 

This study evaluates the feasibility of modulating heat pump 
capaciy by compressor-motor speed variation. Six adjustable speed 
ac motor drive methods are addressed for unitary reciprocating and 
rotary compressors for residential and light commercial applica- 
tions. The six techniques include: square wave, voltage source in- 
verters (VSI); square wave, current source inverters (CSI); pulse- 
width-modulated, voltage source inverters (PWM); electronically- 
commutated synchronous motors with a permanent magnet field 
(ECM); high-frequency, high speed motors using low-loss magnetic 
materials (HFM) and; pole-amplitude-modulation in induction 
motors (PAM). These techniques are compared with sinle-speed 
(single-phase, permanent phase-split-capacitor motors and three- 
phase motors) and two-speed compressor motors. The VSI and the 
PWM inverter-driven induction motor drives appear to be attrac- 
tive for continuous speed adjustments in a six-to-one range. Each of 
these inverters were built in the laboratory and their performance 
characteristics are obtained in terms of the harmonics injected into 
the utility grid and the power factor of operation. Based on a bin- 
type energy analysis, continuously adjustable-speed heat pumps 
show a reasonable payback period in cooling dominated locations 
with relatively high electric costs, such as Dallas and Phoenix. 


51065 (LBL—21771) Domestic hot water consumption in 
four low-income apartment buildings. Vine, E.; Diamond, R.; 
Szydlowski, R. (Lawrence Berkeley Lab., CA (USA). Ap- 
plied Science Div.). Jun 1986. Contract AC03-76SF00098. 
18p. (CONF-860818—7). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86015139. 

From American Council for an Energy Efficient Economy 
Santa Cruz summer study on energy-efficiency in buildings; Santa 
Cruz, CA, USA (17 Aug 1986). 

Domestic hot water consumption is a major source of 
energy use in multifamily buildings. In contrast to space heating 
energy consumption, in which behavioral factors compete with the 
effect of climate, domestic hot water consumption is highly depend- 
ent on behavior. Consequently, knowledge of usage patterns is 
useful in understanding domestic hot water consumption, whether 
for calculating baseline usage or for estimating retrofit performance. 


51066 (LUTMDN/TMVK—7004-1-147(1985)) Studies on 
the heat loads in buildings. 


Pyrko, J. (Lund Univ. 
(Sweden). t. of Heat and Power Engineering). Dec 
1985. 12p. S (US Sales Only), PC AO2/MF A AOl1. File 
Number DE86752972. 

This thesis is in the form of a composite report and consists 
of three reports. The studies have covered five sub-problems con- 
nected with methods of heat load determination in residential build- 
ings. Thirteen Swedish measuring projects, suitable for verification 
of these methods, have been collected and calculated in relation to 
normatively formulated demands on a measurement basis that is 
suitable for continued studies on the heat loads in residential build- 
ings. 
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51067 (NBS-TN—1222) User's guide to the Federal 
Building Life-Cycle Cost (FBLCC) computer program. Peter- 
sen, S.R. (National Bureau of Standards, Washi nm, DC 
(USA). Mathematical Analysis Div.). May 1986. 90p. NTIS, 
PC A0S5/MF AO1; 1; GPO Dep. File Number DE86015588. 

The FBLCC Computer Program and this User’s Guide pro- 
vide computational tools and energy price data for performing life- 
cycle cost (LCC) analyses of federal buildings and related subsys- 
tems. Two kinds of federal building projects can be evaluated with 
FBLCC: (1) LCC analysis of projects directly related to energy 
conservation and renewable energy, and (2) LCC analysis of 
projects not directly concerned with energy conservation or renew- 
able energy. The methods and procedures used in these LCC analy- 
ses are based on the rules set forth by the US Department of 
Energy's Federal Energy Management Program and the US Office 
of Management and Budget in Circular A-94, respectively. The 
FBLCC computer program and DOE energy price data are con- 
tained on a 5-1/4 inch diskette formatted for use on microcomput- 
ers with an MS-DOS operating system. A comparative LCC analy- 
sis of alternative building or subsystem designs can be performed by 
FBLCC in order to determine whether the additional costs of 
design improvements or retrofits to a federal building are cost ef- 
fective in terms of reductions in future operating-related costs when 
evaluated in present value dollars. 


51068 (NBSIR—86-3426) Modeling window optics for 
building energy analysis. Walton, G.N. (National Bureau of 
Standards, Washington, DC (USA). Building Physics Div.). 
Jul 1986. Contract AI01-86CE32001. 48p. NTIS, PC A03/ 
MF AOI; 1; GPO Dep. File Number DE86014995. 

This report discusses modeling the optics of windows for the 
purposes of simulating building energy requirements or daylighting 
availability. The theory for calculating the optical performance of 
conventional windows is reviewed. The simplifications that might 
commonly be made in creating computational models are analyzed. 
Some of the possibilities for more complex windows are analyzed, 
and the type of model and data that would be necessary to simulate 
such windows in a building energy analysis program are deter- 
mined. It is shown that the optical performance of different 
window types can be simulated with models which require varying 
amounts of memory or computing time. It is recommended that a 
building energy analysis program have all models available and use 
the most efficient for any given window. 


(NP—6752744) Surface temperatures 

external parts of buildings where heat transition is increased 
(thermal bridges). (Eidgenoessische Materialpruefungs- und 
Versuchsanstalt fuer Industrie, Bauwesen und Gewerbe, 
Duebendorf (Switzerland); Bundesamt fuer Energiewirts- 
chaft, Bern (Switzerland)). Sep 1985. 87p. (In German). 
NTIS (US Sales Only), PC A0O5/MF AOl1. File Number 
DE86752744. 

This report summarizes and comments on the results of 
measurements and calculations regarding surface temperatures to be 
expected in areas of external parts of buildings where heat transi- 
tion is increased (thermal bridges). The investigation is restricted to 
massive construction buildings of insufficient thermal insulation 
from a current-day print of view which were not subsequently pro- 
vided with thermal insulation. As the report will be interesting to 
different organizations it is released by the Federal Institute of 
Energy Economy for publication in its series of scientific reports 
without, however, making any statement as to its contents and 


(NP—6752882) Use of biogenic fuels in the farm- 
house from the point of view of labour. Pt. 2. Heating the 
h, A. (Bundesanstalt fuer Landtechnik, 
Wieselburg (Austria)). Dec 1984. 136p. (in German). NTIS 
S Sales Only), PC A0O7/MF AOl. File Number 
DE86752882. 

Wood and straw are increasing again as a source of heating 
energy, especially in rural areas. The report of the study is trying 
to impart practical experience and guide values as to ease of oper- 
ation of the system and comfort with small systems fed by hand. 
The study was carried out on the basis of a project study involving 
10 farms. The context of relations connected with heating in the 
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study were: fuel consumption, amount of working time taken up, 
hardness of the work and organisation, fuel storage and transporta- 
tion, heat requirement and room temperature plus additional uses 
e.g. water-heating and cooking. 


51071 (NP—6752883) Use of biogenic fuels in the farm- 
house from the point of view of labour. . ) Oe 
storing wood and straw for fuel. Wi (Bundesanstalt 
fuer ai Wieselburg ( aus), De Dec 1984. 63p. (In 
German). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE86752883. 

Forschungsberichte der Bundesanstalt fuer Landtechnik, 
Wieselburg. No. 14. 

75% of the heating energy requirement of rural areas in 
Austria are covered by wood. Straw is also gaining in significance 
as a fuel. Open questions with regard to the work and management 
field in the burning of wood and straw were the starting point for a 
study aimed at working out data as material for decision and plan- 
ning support on the basis of work and management. The work 
processes from the place the fuel was gathered to the store on the 
farm was studied for each of the fuels. The way the work was 
done, the time it took and machine time and cost were determined, 
cost com; made, and additionally, humidity and cubic 
metres were fixed. 10 farms from the St. Poltan area were used for 
the study. 2 criteria were decisive for selection; 1) central heating 
for the house fuelled by wood or straw and 2) a typical form of 
farming and living for the area. 


51072 (NP—6770144) Mathematical modelling of the 
ae capacity of absorber-type heat pumps for do- 

mestic heating systems. Krumm, W. (Siegen Univ. (Ge- 
samthochschule) (Germany, F.R.). Fachbereich 11 - Mas- 


)- 
A09/MF ‘A01. File Number 
DE86770144. 

Mathematical models are presented for simulating the per- 
formance of an absorber-type heat pump. Both dynamic and steady- 
state characteristics are investigated. The interdependence between 
the heating system and the building is discussed; identical meteoro- 
logical boundary conditions are assured by a climate model. The in- 
fluence of the meteorological parameters (global radiation, long- 
wave radiation exchange with the atmosphere, wind velocity, hu- 
midity and air temperature) and operating parameters (brine flow, 
brine concentration, temperature difference between ambient tem- 
perature and brine inlet temperature) is discussed for different ab- 
sorber concentrations. The results of the model calculations for dif- 
ferent absorbers, the heat pump, and the heat storage are validated 
experimentally. 


51073 (ORNL/Sub—83-47980/1) Energy efficient house 
research project. Robinson, D.A.; Nelson, G.D.; Hutchin- 
son, M. (Minnesota t. of Ener Sow Economic Devel- 
opment, St. Paul (USA). Energy ). Sep 
AC05-840R21400. . NTIS, PC WiO/MF AOI; 1; GPO 
Dep. File Number D 15941. 

The basis for this project was a set of energy efficient houses 
built in 1980 by the Energy Efficient Housing Demonstration Pro- 
gram of the Minnesota Housing Finance Agency. Under this pro- 
grams, 144 detached and attached housing units were constructed 
throughout the State of Minnesota by 23 different builders. The re- 
search project utilized a simple data collection method involving 
homeowners in the field and utility data reports to establish a per- 
formance data base for the houses in the study. Data have been 
provided for addition to the BECA-A (new residential) data base 
on file at Lawrence Berkeley Laboratory, establishing a compre- 
hensive data base for further analyses. The 112 houses for which 
there were good quality energy data performed very well, but anal- 
ysis of these data showed few significant correlations between 
energy performance and design features. Detailed field investigation 
of 25 houses revealed many commonly practiced housing design 
and construction methods that degrade the energy performance of 
solar and other features of potentially energy efficient houses. 
Indoor air quality was investigated in 12 energy efficient houses 
and in an equal number of control houses. Air quality in the energy 
efficient houses was found to be as good as in houses of conven- 
tional construction. Radon mitigation using subfloor ventilation was 
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investigated and found to be successful in reducing the concentra- 
tion of this indoor air contaminate. Attempts to seal out radon in 
two control houses were not successful. 


51074 (ORNL/Sub—86-22016/1) Investigation of dynam- 
ic latent heat storage effects of building construction and fur- 
nishing materials, Martin, P.C.; Verschoor, J.D. (Manville 
Service Corp., Denver, CO (USA). Research and Develop- 
ment Center). Aug 1986. Contract AC05-840R21400. 82p. 
NTIS, PC ‘A05/MF A01; GPO Dep. File Number 
DE86015702. 

This investigation was conducted to develop primary data 
on the dynamic moisture response of selected building construction 
and furnishing materials subjected to cyclical changes in relative 
humidity at constant temperature. The cyclical changes in relative 
humidity were to simulate daytime air-conditioning followed by 
nighttime ventilation with cool but humid outside air. The data ob- 
tained will be useful for modeling and comparing the energy effi- 
ciency of different building operating schemes. The testing was per- 
formed on fifteen different commercial constuction and furnishing 
materials in a controlled temperature and humidity chamber. The 
materials were subjected to three different dynamic daily humidity 
cycles of at least two weeks duration and to four different constant 
humidity exposures of up to two weeks each. Weight changes of 
the materials, as they gained or lost moisture, were monitoried by 
sensitive load cells. 


51075 (ORNL/TM—9623) Measurement and — of 
domestic hot water loads of three Navy buildings at mm 
ae Re ee ee eee Tee or 
centralized small ion, McCold, L.N.; 

(Oak Ridge National Lab., TN (USA). Energy PDI Ae 

1986. Contract AC0S5- 840R21400. 85p. NTIS, PC A0S, 
A01; GPO Dep. File Number DE86015638. 

Decentralized small cogeneration is the use of cogeneration 
equipment with electric generating capacities less than 500 kW at 
individual buildings or building complexes served by a common 
mechanical equipment room. Cogenerated heat could be used in 
Navy buildings for space heating, space cooling, or domestic water 
heating. In most climates, production of domestic hot water is the 
best use for cogenerated heat because it is needed virtually every 


51076 Residential 
heat-pump demonstration. Final report. Hi 

ing (WS) S.) and Associates, Inc., Syracuse, 
York State Energy Research and Development Authority, 
Albany (USA); Niagara Mohawk Power » Ss 
NY (USA); Rochester Gas and Electric Corp., NY (USA)). 
Oct 1985. 294p. NTIS, PC A13/MF AOI. 


ance and consumer economics of these systems. 


51077 (PB—86-215647/XAB) Space heating efficiency 
in multi-family TEP Topical report, J 

ary-October 1985, fetter thicuae J. (Center for 

Neighborhoed, Tech ee tt 


search ISA). J AD). ee 1986. OO NTIS, nis Pc 
jan 
AIO/MF A “OL 


The objectives of the project are to establish the benefits and 
performance of various energy-conservation measures, to specifical- 
ly document the performance of these ECM’s, to develop proce- 
dures for applying and maintaining the devices, and to improve the 
procedures for selecting ECM's to be installed in multifamily build- 
ings. 


51078 (PB—86-222809/XAB) Status of the 

equipment market in the commercial sector. Topical report, 
November 1985-March 1986. Harris, L.; Katsenelenbogen, 
S.; Bernstein, H.; Bluestein, J. (Appli i 
ences, Inc., Silver Spring, MD A)). Apr 1986. 174p. 
(C—154). NTIS, PC A08/MF AO1. 

The report covers the cooling equipment market for com- 
mercial as characterized by a data base on shipments 
(with adjustment for U.S. exports and foreign imports), highlighting 
activities in the absorption chiller market, and predicting scenarios 
for future equipment shipments. An analysis of unitary air-condi- 
tioning equipment and commercial liquid chillers was performed to 
determine the population of domesticaly shipped equipment by type 
and capacity. A review of absorption liquid chiller marketing was 
performed to identify marketing techniques used to enhance absorp- 
tion liquid chiller sales and to determine decision-making criteria 
used to evaluate replacement of existing equipment with absorption 
liquid chillers. Finally, cooling-market projections were made to 
forecast the future sales trends of commercial air-conditioning 
equipment. 


51079 (PNL-SA—13511) Note on an application of the 
Chow test. Tawil, J.J. (Pacific Northwest Lab., Richland, 
WA (USA)). Oct 1985. Contract AC06-76RL01830. 9p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86015538. 

In the current application, we have two different data sets 
that can be used to measure the same set of variables. The Chow 
test is applied to determine whether there is a statistical difference 
in the regressions using the different data sets. In the Pacific North- 
west household energy consumption surveys, there are two sets of 
ee nee eee 
the weather station data, an energy use model is constructed, and 
culethals ane cele to evciants Gatnteieaenh veidlt vie 
vided by the weather station data. 


51080 (PNL-SA—13574) Comparison of four versions of 
the DOE-2 Energy Program. Crawley, D.B.; 
Taylor, Z.T. (Pacific Northwest Lab., Richland, WA 
Sen 1986. Contract AC06-76RL01830. 21p. 
18—6). NTIS, PC A02/MF AOI; 1; GPO Dep. 

“ie ‘Number DE86015031. 

From American Council for an Energy Efficient Economy 
Santa Cruz summer study on energy-efficiency in buildings; Santa 
eo (17 Aug 1986). 

In the last five years, four new versions of the DOE-2 build- 
ing energy simulation program have been released on a regular 
basis by Lawrence Berkeley Laboratory - DOE-2.1, DOE-2.1A, 
DOE-2.1B, and the most recent, DOE-2.1C, In this paper, the vari- 
ation in results from these four versions of DOE-2 are compared 
and contrasted for several example office buildings in five locations. 
Variations in annual total and component end-use building energy 
performance, and the possible reasons for the variances are dis- 
cussed. Variation in predicted building and plant peak loads is also 
shown. 


—- eee ae eee analysis of residen- 
oe ee ae nent ~— ; Miller, N.E. (Pacific 
west 


USA’). Jul 1986. Contract 
ACOSTERLDIS30. 16 16p. -860818—8). NTIS, PC 
A02/MF A01; GPO Dep. nile Number DE86015061. 
From American Council for an Energy Efficient Economy 
Santa Cruz summer study on energy-efficiency in buildings; Santa 
ono 17 Aug 1986). 
The data collected as part of the Bonneville Power 
Administration's End-use Load and Conservation Assessment Pro- 
gram (ELCAP) include highly disaggregated residential data taken 
with boushy tatiiecti¢n puede. "Fie @iuiied aiibdin giniaain Gen 
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in this data offer the opportunity to explore occupancy effects in 
residential energy consumption to an unprecedented degree. Prelim- 
inary analyses have suggested that aggregations of data according 
to similar consumption profiles, an activity-based end-use aggrega- 
tion scheme, provide an interesting complement to analyses based 
on simple equipment-based analyses. An earlier analysis of this data 
was based on a series of multivariate statistical techniques including 
multidimensional scaling and principal component analysis. In this 
paper the analyses are continued and a series of waveform classifi- 
cation schemes are used to attempt to establish a firm basis for 
comparing energy consumption profiles between residences. 


51082 Master Plan for improving energy efficiency. 
Johnson, W.H. (U.S. Dept. of Energy, Albuquerque, NM). 
pp 648-651 of Proceedings of the 1985 industrial ener, 
technology conference and exhibition. Austin, TX; Public 
Utility Commission of Texas (1985). (CONF-850515—). 

From 7. annual industrial energy technology conference; 
Houston, TX, USA (13 May 1985). 

Presidential Executive Order 12003, dated July 1977, direct- 
ed all government owned or leased facilities to develop and execute 
a 10-year Energy Conservation Plan. With facilities in seven states 
totaling 15 million square feet, the Albuquerque Operations Office 
of the Department of Energy (DOE) suddenly was facing a chal- 
lenge. A Master Energy Management Plan was developed. With 
the 10-year period now nearly over, the effectiveness of the Master 
Plan can be examined. One DOE facility, the Kansas City plant 
which is operated by the Bendix Corporation for the DOE, has ac- 
complished a 52 percent reduction so far, exceeding the goals by 
more than double the projected reduction. This paper provides a 
detailed description of the integrated approach taken in making this 
plant the DOE’s "Best Energy Managed Production Plant in 1982” 
and recipient of “Power Magazine’s 1983 Industrial Energy 
Award.” 


51083 Vibration characteristics of full- and one-half scale 
structural models. Kiger, S.A. (USAE Waterways Experi- 
ment Station, Vicksburg, MS). pp 15-20 of Proceedings of 
the 3rd international modal lysis conference. Schenecta- 
dy, NY; Union College (1985). (CONF-8501 18—). 

From 3. international modal analysis conference; Orlando, 


FL, USA os Jan pe 

Prototype and 1/2-scale structural models of an earth-cov- 
ered ammunition ease facility were constructed and, as part of 
the pretest analysis, a series of vibration tests was conducted. Ob- 
jectives of the vibration tests were to verify the fidelity of the 1/2- 
scale model and to investigate the effects of soil backfill on damp- 
ing and frequency characteristics. Tests were conducted before and 
after backfilling. Results indicate good agreement between vibration 
characteristics of the full- and one-half-scale structural models. 
Structural damping significantly increased after the soil backfill was 
placed; and surprisingly, natural frequencies of the vertical walls in- 
creased after placement of the soil backfill. This is contrary to the 
frequent assumption that the backfill will cause an added mass 
effect and thus decrease natural frequency. 


51084 Zone descriptions and response characterization 
for CLF/CLTD calculations. Sowell, E.F.; Chiles, D.C. 

(Dept. of Computer Science, California Univ., Fullerton, 
CA} ASHRAE (American Society of Heating, Refrigerating 
and Air-Conditioning Engineers) Transactions; 91: No. 2A, 
179-200(1985). (CONF-850606—). 

From American Society of Heating, Refrigerating and Air- 
’ semiannual meeting; Honolulu, HI, USA 


Conditioning 
(23 Jun 1985). 

This paper presents the results of an extensive parametric 
study of the dynamic response of building cooling loads to heat 
gains. These results are in the form of tables that classify zones in 
terms of seven of their physical properties and according to their 
dynamic response characteristics. Weighting factors and other data 


are also given. The principal application of these results will be to 
allow calculation of tables of Cooling Load Temperature Differ- 
ences (CLTDs) and Cooling Load Factors (CLFs) for a small 
number of representative zones that cover the wide range of zones 
found in practice. Additionally, they will allow for adjustment to 
the solar CLFs in the ASHRAE Handbook -1981 Fundamentals to 
account for carpets, room size, ceiling and exterior wall weight. 
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51085 A direct-contact-charged direct-contact-discharged 
cool storage system using gas hydrate. Carbajo, J.J. (Engi- 
neering Tech. Div., Oak Ridge National Lab., Oak Ridge, 
TN). ASHRAE (American Society of Heating, Refrigerating 
and Air-Conditioning Engineers) Transactions; 91: No. 2A, 
258-266(1985). | (CONF-850606—). Contract ACO05- 
840R21400. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

A cool storage system using a refrigerant gas hydrate as the 
storage medium and being direct-contact charged, direct-contact 
discharged is under development at Oak Ridge National Laborato- 
ry. A test facility has been built and was operated without any 
problem during either the charging or the discharging process. 
Some of the tests performed are described. At present, only refrig- 
erant-12 has been used. Future plans include the use of other low- 
pressure refrigerants or mixtures of refrigerants that also form hy- 
drates in order to reduce the total pressure in the system. A full- 
scale cool storage system is under design. 


51086 Dynamic modeling of combined thermal and mois- 
ture transport in buildings: Effects on cooling loads and space 
conditions. Fairey, P.W.; Kerestecioglu, A.A. (Research and 
Development Div., Florida Solar Energy Center, 300 State 
Road 401, Cape Canaveral, FL). ASHRAE (American Socie- 
ty of Heating, Refrigerating and Air-Conditioning Engineers) 
Transactions; 91: No. 2A, 461-472(1985). (CONF-850606—). 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

A detailed, three-dimensional finite element model called 
Moisture Absorption and Desorption Analysis Method (MADAM) 
has been developed at the Florida Solar Energy Center (FSEC) to 
evaluate the moisture absorption and desorption rates of building 
envelopes and internal furnishings. The model has been validated 
against measured laboratory and field data. Moisture absorption and 
desorption correlations obtained through MADAM are then incor- 
porated as a subprogram of Thermal Analysis Research Program 
(TARP). Mechanical system performance and building zone condi- 
tions are then evaluated on an hourly basis. MADAM/TARP anal- 
ysis of residential cooling loads in humid climates shows that mois- 
ture absorption and desorption can have significant effects on air- 
conditioning loads and on indoor relative humidities. These effects 
are more pronounced when energy conservation strategies such as 
ventilation are used. 


51087 Fan pressurization of buildings: Standards, calibra- 
tion, and field experience. Gadsby, K.J.; Harrje, D.T. 
(Center for Energy and Environmental Studies, Princeton 
Univ., Princeton, NJ). ASHRAE (American Society of Heat- 
ing, Refrigerating and Air-Conditioning Engineers) Transac- 
tions; 91: No. 2B, 95-104(1985). (CONF-850606—). 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

The fan pressurization method has been widely used by 
groups working with building retrofits and with new construction 
to evaluate the air tightness of building envelopes. To ensure uni- 
formity in the testing method ASTM Standard E779-81 was devel- 
oped. This standard is reviewed with commentary on practical as- 
pects of its application. Calibration of the fan pressurization sys- 
tems, often referred to as blower doors, will also be discussed, 
pointing out where calibration difficulties have arisen and the impli- 
cations on field inspections. Use of fan pressurization together with 
infrared scanning is one of the best methods to pin-point air leakage 
sites in building envelopes. The applications of such methods in a 
variety of buildings will be discussed in order to demonstrate the 
utility of the methods in the evaluation of building tightness, includ- 
ing seasonal variations; effectiveness of envelope sealing; and the 
location of problem areas in the building envelope. 
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51088 Aggregation of U.S. population centers using se- 

lected climate parameters related to building energy use. An- 

snes B.; Carroll, W.L.; Martin, M.R. (Lawrence Berke- 

Lab., Univ. of California, Berkeley, CA). ASHRAE 

os rican Society of Heating, Refrigerating and Air-Condi- 

(CONF 356606} Transactions; 91: No. 2B, ea 
-850606—). Contract AC03-76SF0009: 

_ From American Society of Heating, and Air- 

‘ semiannual meeting; eae HI, USA 


(23 Jun perchoms 

jue for es population centers into groups 
based on selected climate parameters is presented. Climate informa- 
tion on the 125 largest Standard Metropolitan Statistical Areas 
(SMSAs) in the United States (U.S. Bureau of the Census 1980) is 
used to assign each SMSA to a particular group. The technique se- 
lects on SMSA in each region as a “climate center,” whose climate 
is used to represent the entire region. The 125 SMSAs contain over 
140 million population and include every metropolitan area of 250 
thousand or more. The climate variables used to group SMSAs of 
similar climate are heating and cooling degree days, K/subT/, a 
measure of solar radiation, and latent enthalpy hours, a measure of 
moisture that must be removed from outside air in order to bring it 
to a standard comfort condition. Climate information is derived 
from SOLMET and TMY weather data. Characterization of U.S. 
climates in terms of these variables and relationships between pairs 
of variables is discussed. An interactive agglomeration computer 
program, GLOM, aggregates the SMSAs into climate regions. The 
user provides aggregation rules based on specified ranges of the cli- 
mate variables and a selection of initial climate centers. Consider- 
able latitude is given to the user to manipulate and/or modify the 
computer-based groupings. The result is a series of SMSA group- 
ings suitable for a wide variety of analyses in which climates with 
large populations can be evaluated using a minimum of representa- 
tive centers for direct analysis. Statistical analysis is performed on 
each group to determine the population-weighted averages and 
ranges of climate parameters for SMSAs in the group and the rela- 
tionship of each SMSA to group average climate characteristics 
and to the climate center of the group. 


51089 The laboratory evaluation of the heating mode 
part-load operation of an air-to-air heat pump. Miller, W.A. 
(Energy Div. of Oak Ridge National Lab., Oak Ridge, TN). 
ASHRAE (American Society of Heating, Refrigerating and 
Air-Conditioning Engineers) Transactions; 91: No. 2B, 524- 
536(1985). (CONF-850606—). Contract AC05-840R21400. 
_ From American Society of Heating, Refrigerating and Air- 
’ semiannual meeting; Honolulu, HI, USA 


(23 Jun —. 

ratory evaluation of the part-load Coefficient of 
Performance (COP) and capacity of an air-to-air heat pump were 
conducted in a parametric study of heat pump on-time, off-time, 
and outdoor ambient temperature. A split-system heat pump was in- 
strumented and tested in the heating mode to gain better under- 
standing of the physical processes of the cycling phenomena that 
degrade heat pump COP and capacity. Improvement in cycling 
COP and capacity was observed by controlling off-cycle refrigerant 
migration. Best cycling COP and capacity performance occurred 
for cycling tests conducted with refrigerant isolated in the indoor 
heat exchanger during the off-cycle, coupled with 2 min of ex- 
tended indoor blower operating during the off-cycle. The analysis 
of loss per on and off cycle revealed refrigerant dynamics to cause 
appreciable time delays in establishing steady-state heat pump COP. 


51090 Off-cycle energy loss measuring methods for 
vented heating equipment. Kweller, E.R. (National Bureau of 
Standards, Gaithersburg, MD). ASHRAE (American Society 
7 aoe Refrigerating and Air-Conditioning Engineers) 
msactions; 91: No. 2B, 773-790(1985). (CONF-850606—). 
From American Society of Heating, Refrigerating and Air- 
Conditioning ’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 


Evaluations have been made of a possible alternative to the 
tracer gas test method now being used to measure off-period 
energy loss of space heating equipment with vent dampers. This al- 
ternative method offers the potential of a direct-measurement 
method without the need for expensive tracer-gas-type instrumenta- 
tion. The method uses a controlled flow of gas to a small gas-fueled 
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burner to simulate normal flue or stack temperatures previously 
measured during a cool-down test. Energy metered through the gas 
burner during the simulation gives a direct measurement of the 
thermal energy losses out of the stack. Results in comparison with 
the tracer gas method of test were lower for off-period energy loss 
measurements. A trend to better agreement between the two meth- 
ods was noticeable for test furnaces with greater fuel input rates. 
Further development, testing, and evaluation will be required 
before the simulation can be considered as an acceptable alternative 
test method. 


51091 Calculation of variable-base degree-days and 
degree-nights from monthly average temperatures. oe 
er, R.; Cleary, P.; Dickinson, B. (Morgan Systems Co 
‘kele: , CA). ASHRAE (American Society of Heating, 

Srigerating and Air-Conditioning Engineers) Transactions; 91: 
No. 2B, 875-892(1985). (CONF-8 ). 
From American Society of Heating, Refrigerating and Air- 
Conditioning i ’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

The Computerized Instrumented Residential Audit (CIRA), 
a micro-computer building energy analysis program developed at 
Lawrence Berkeley Laboratory, uses a monthly variable-base 
degree-day method to calculate heating and cooling loads. The 
method's unique feature is its ability to model thermostat setbacks 
and storage of solar gain. The program accomplishes this by divid- 
ing each day into two periods, “average day” (8 a.m. to 8 p.m.) and 
“average night” (8 p.m. to 8 a.m.), with different base temperatures. 
For each mode (heating or cooling) and for each period (day or 
night), the program reconstructs degree-days as a function of aver- 
age monthly day or night temperature using three empirical coeffi- 
cients specific to the location. A comparison is made between 
degree-days computed from hourly weather tapes and those pre- 
dicted using this method. The root mean square error between pre- 
dicted and actual degree days is typically between 3 and 12 degree- 
days per month. Tables of the coefficients are given for over 150 
locations in the United States, computed from hourly dry-bulb tem- 
peratures on TRY and TMY tapes. Seasonal predictions of heating 
and cooling energy budgets using this method show good corre- 
spondence to the DOE-2 hourly simulation method. 


51092 Instrumentation for the in-situ measurement of 
building envelopes. Grot, R.; Modera, M.; Fang, J.B.; Park, 
H. (Building Physics Div., Center for Building Tech., Na- 
tional Bureau of Standards, MD). ASHRAE (American Soci- 
ety of Heating, Refrigerating and Air-Conditioning Engineers) 
ene 91: No. 2B, 1088-1100(1985). (CONF-850606— 


From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

This paper discusses the types of instrumentation that can be 
used for the in-situ measurement of the thermal resistance of build- 
ing components. Four types of instrumentation are described: non- 
contact spot radiometers, contact heat flow transducers, portable 
calorimeters, and a type of portable guarded hot plate device devel- 
oped by Lawrence Berkeley Laboratories, called an envelope ther- 
mal testing unit. A brief description of each device is given along 
with a description of how the device is used to measure in-situ ther- 
mal properties of building components. A theoretical justification of 
the use of long-term averaging of the heat flow and temperature 
data for estimating the thermal resistance is also presented. The ac- 
curacy of each in-situ measurement method is accessed. 


51093 Instrumentation for measuring moisture in building 
envelopes. TenWolde, A.; Courville, G.E. (USDA, Forest 
Service, Forest Products Lab., Madison, WI). ASHRAE 
(American Society of Heating, Refrigerating and Air-Condi- 
tioning aw Transactions; 91: No. 2B, 1101-1115(1985). 
(CONF-850606—). 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun n 1985. 

This paper discusses moisture measurement instrumentation 
available or required for building research, together with some 
recent developments. The paper focuses on measurement of an in 
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situ moisture content (MC) and humidity in buildings and building 
components. Electric resistance measurements have been most often 
used for this purpose. This method has the advantage of being rela- 
tively cheap, but many interfering factors limit the accuracy obtain- 
able and the method is inherently intrusive. An alternative method, 
using capacitance measurements, is nonintrusive, provided that the 
area of interest is close to the surface. It is potentially less sensitive 
to interference from some extraneous factors, but at present it is dif- 
ficult to use quantitatively. Both electrical methods face major 
problems because they assume a homogeneous distribution of mois- 
ture and because conducting material layers can greatly interfere. A 
promising technique is nuclear magnetic resonance, but currently it 
does not yield reliable quantitative results and involves complex 
and expensive apparatus. Relatively little is known about actual 
performance of instrumentation in buildings or building compo- 
nents. A survey of building researchers and others who could docu- 
ment their experience with various moisture measurement tech- 
niques would be very valuable. Development of a common evalua- 
tion procedure would also be helpful. 


51094 Condensing coefficients when using refrigerant 
mixtures, Stoecker, W.F.; Kornota, E. (Univ. of Illinois at 
Urbana-Champaign, IL). ASHRAE (American Society of 
Heating, Refrigerating and Air-Conditioning Engineers) Trans- 
actions; 91: No. 2B, 1351-1367(1985). (CONF-850606—). 
From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 


23 Jun 1985) 

One factor affecting the attractiveness of using nonazeotro- 
pic refrigerant mixtures is the magnitude of the heat-transfer coeffi- 
cient of the mixture in comparison to a single refrigerant. The heat- 
transfer coefficient should ideally be maintained as high as that of 
the single refrigerant in order to fully exploit other potential bene- 
fits of non-azeotropic mixtures. Research on condensing coefficients 
reported in this paper and elsewhere indicate a reduction in the co- 
efficient when using a mixture. The principal reduction occurs in 
the midrange of the condenser. Photos and observations made on a 
glass-tube condenser indicate that the flow is stratified in this 
region. This finding suggests that it may be possible to prevent the 
reduction in the coefficient by installing turbulence promoters or 
circuiting the condenser to achieve higher velocities in this region 
of the condenser. 


51095 Estimation of reference or balance point tempera- 
ture. MacDonald, J.M.; ah, a Tevepaugh, J.A. (Oak 
Ridge National Lab., Oak Ri TN). ASHRA IRAE sae 
Society of Heating, heteeretien pay ‘Air-Conditioning Engi- 
neers) Transactions; 91: No. 2B, 1441-1449(1985). (CONF- 
850606—). Contract AC05-840R21400. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

For many years the energy performance of buildings has 
been estimated by using regression techniques involving energy use 
and heating degree day data. Recently, some techniques have 
emerged that use variable-base heating degree data to more closely 
characterize the energy performance of buildings. The base temper- 
ature used to calculate heating degree days is varied to match the 
reference or balance point temperature characteristic of the build- 
ing being studied. This paper discusses (1) an iterative technique de- 
veloped for estimating balance point temperatures, (2) concepts 
helpful in supplying this and other techniques to utility billing data 
for single-family residences, (3) limitations of the iterative tech- 
nique, and (4) a comparison between whole-house and submetered 
heating data results. This work shows that estimates of annual heat- 
ing energy use are not affected greatly but that estimated savings 
for some retrofits can be significantly affected by finding the cor- 
rect balance part. 


51096 Measured results of energy-conservation retrofits 
in nonresidential buildings: Interpreting metered data. Gardi- 
ner, B.L.; Piette, M.A. (Building Energy Data Group, Law- 
rence Berkeley Lab., Berkeley, CA). OY SHRAE ( merican 
Society of Heating, Refrigerating and Air-Conditioning Engi- 
neers) Transactions; 91: No. 2B, 1488-1500(1985). (CONF- 
850606—). Contract AC03-76SF00098. 
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From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

Most estimates of energy savings and cost-effectiveness of 
building energy conservation measures are based on engineering 
calculations or computer simulations. A compilation of utility bill- 
ing data in occupied buildings is an important compliment to these 
estimates and provides feedback on building owners and operators 
on how well conservation retrofits work in practice. We have com- 
piled energy consumption data on over 300 nonresidential buildings 
that have been retrofitted with energy conservation measures. For 
the 94% of the buildings in our sample that saved site energy, 
median savings were 31 kBtu/ft?-year (350 MJ/m?-year). In this 
paper, the authors discuss the benefits and limitations of using 
whole-building metered data to evaluate energy savings attributable 
to conservation measures. Submetered energy consumption data are 
scarce; they present examples and discuss the additional benefits 
such data can provide to the building operator in assessing the im- 
pacts of specific retrofit measures. 


51097 Flow around isolated structures and building clus- 
ters: A review. Hosker, R.P. (Ai heric Turbulance and 
Diffusion Lab., Oak Ridge, TN). ASHRAE (American Socie- 


ty of Heating, Refrigerating and Air-Conditioning Engineers) 
— 91: No. 2B, 1671-1692(1985). (CONF-850606— 


From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

Buildings strongly perturb local wind fields and influence 
the transport and dispersion of air pollutants. Adequate predictive 
capability is generally not available; suspected problems are often 
treated on a case-by-case basis with wind tunnel and field studies. 
Retrofit solutions are frequently necessary. However, field and lab- 
oratory research has provided some limited guidance for estimating 
flow and dispersion near isolated buildings, near some building clus- 
ters, and in urban street canyons. This paper reviews the guidance 
available, and discusses some of the additional work needed to im- 
Ne systematic study of flow 

and dispersion within building clusters is needed to determine 
mutual flow interferences and to estimate the optimum placement 
of fixed pollutant sources (e.g., stacks or vents) and receptors (e.g., 
air conditioning inlets) within building clusters. It is unlikely that 
detailed predictive models will be available for routine use in com- 
plex situations such as industrial facilities, but it may at least be pos- 
sible to establish reasonable bounds for the individual situation. Re- 
liable procedures cannot be expected until at least the simpler build- 
ing cluster cases are better understood. 


computer simulation of absorption sys- 
tems. Grossman, G.; Michelson, E. (Technion Israel Insti- 
tute of Technology, Haifa). ASHRAE (American Society of 
Heating, Refrigerating and Air-Conditioning Engineers) Trans- 
actions; 91: No. 2B, 1808-1827(1985). (CONF-850606—). 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

A modular computer simulation program for absorption sys- 
tems has been developed, which makes it possible to simulate vari- 
ous cycle configurations. The user supplies information about oper- 
ating conditions, as well as characteristics of the various subunits 
and working fluids of the system. In addition, he conveys to the 
computer an image of the cycle. Based on this information, the pro- 
gram calculates the temperature, composition, flow rate and pres- 
sure at each state point of the system and the heat quantities at each 
unit. The code is based on subroutines modelling each of the ab- 
sorption system’s units and a main program which links them up 
according to the user’s specification. The program has been tested 
on single and double stage absorption heat pumps and heat trans- 
formers, with lithium bromide - water and water-ammonia as the 
working fluids. The results have been compared with experimental 
data from tests of LiBr-H2O heat transformer, giving good agree- 
ment. 
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51099 Influence of a surfactant additive on absorption 
heat pump performance. Michel, J.W.; Perez-Blanco, H. (Re- 
cone ae Section, Energy Div., Oak’ Ridge National Lab., 

. ASHRAE (American Society of Heating, Refrigerating 
and Air-Conditioni Engineers) Transactions; 91: No. 2B, 
1847-1858(1985). (CONF-850606—). Contract AC05- 
840R21400. 

From American Society of Heating, R and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

Surfactant additives have been known for some time to influ- 
ence the boiling characteristics of water and water-salt solutions. 
An enhancement of boiling heat transfer coefficients can be ob- 
tained by a proper choice of additives. When the capacity of an ab- 
sorption heat pump is limited by its generator capacity and the gen- 
erator is of the boiling-pool type, it is possible to increase the ma- 
chine capacity by means of surfactant addition. In this paper, the 
preliminary experiments leading to the selection of a surfactant for 
a lithium bromide-water absorption heat pump are described. Mini- 
mum foaming was the most important consideration in this selec- 
tion process. The measured machine performance shows that the 
generator capacity may be increased by values ranging from 5 to 
10% of the original capacity. The actual value depends on the op- 
erating conditions as given by solution concentration, flow rate, 
and temperatures. 


oe Building parameters and their estimation from per- 
formance monitoring. Subbarao, K. (Thermal Research and 
OOF ase Branch, Solar Energy Research Inst., Golden, 

ASHRAE (American Society of Heating, Refrigerating 
and Air-Conditioning Engineers) Transactions; 91: No. 2B, 
1886-1896(1985). (CONF-850606—). 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

This paper defines parameters that characterize the statics 
and dynamics of a building. A static parameter is the familiar build- 
ing loss coefficient that one can calculate using element-by-element 
addition or determine from building performance data by regres- 
sion. The dynamic parameters are obtained from a natural general- 
ization of the static parameters. These parameters thus share the 
same characteristics. In this paper the authors define eight param- 
eters for a one-zone building and give the results from actual per- 
formance data, pointing out extensions and applications. This 
method is referred to as BEVA (Building Element Vector Analy- 
sis). 


51101 Clathrates and conjugating binaries: New materials 
for thermal storage. Tomlinson, J. (Oak Ridge National 
Lab., Oak Ridge, TN). ASHRAE (American Society of Heat- 
ing, "Refrigerating and Air-Conditioning Engineers) Transac- 
tions; 91: No. 2B, 1931-1937(1985). (CONF-850606—). Con- 
tract AC05-840R21400 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 


(23 Jun 1985), 

and liquid conjugating binary systems form the 
basis for new latent heat materials under investigation as storage 
media for offpeak building heating or cooling. Clathrate compounds 
formed with water as a constituent are particularly attractive for 
this application, because they freeze at temperatures higher than ice 
but still low enough for effective building cooling. Partially misci- 
ble binary systems that possess a usable heat of mixing in the build- 
ing heating/cooling temperature range have also been identified. 
These offer an advantage as thermal storage media in that they 
remain in liquid form. This paper describes clathrate and conjugat- 
ing binary storage concepts curently being explored and discusses 
the technical and practical issues involved with each. 


51102 Documenting air movements and infiltration in 
multicell 


buildings using various tracer-gas techniques. 
Harrje, D.T.; Duil, G.S.; Bohac, D.L.; Gadsby, K.J. (Center 
for a and Environment, Princeton Univ., Princeton, 


NJ). ASHRAE (American Society of Heating, Refrigera 
and Air-Conditioning Engineers) Transactions; 91: No: om 


2012-2027(1985). (CONF-850606—). 
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From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

Tracer gas techniques for measuring airflows in buildings fall 
into three categories -- dilution, constant injection, and constant 
concentration. Dilution of single tracer works well in buildings 
with a single zone and also in some two zone buildings. Multiple 
tracer gas measurements, necessary to characterize flows among 
more zones, are best conducted using the constant injection ap- 
proach. The constant concentration method uses a single tracer gas 
to determine the air flow rates from the outside into each of as 
many as ten building zones. The paper outlines the different tracer 
techniques for making airflow measurements in multicell buildings 
and describes the operation of a constant concentration system. 
This system measures tracer gas concentration in different zones 
and injects accordingly to maintain a constant concentration in 
each zone. The system was tested in a single zone structure and 
successfully applied to a small three-zone house. Sensitivity analysis 
and calibration procedures described in this paper define the capa- 
bilities and limitations of this technique. Although this method does 
not fully characterize all interzone airflows in the building, it can 
be useful in analyzing the energy balance of multizone buildings. 
Additionally, these measurements can be used to evaluate the dilu- 
tion of indoor air pollutants and the ventilation efficiency of build- 
ings. 


51103 Energy performance analysis of fenestration in a 
single-family residence. Sullivan, R.; Selkowitz, S. (Law- 
rence Berkeley Lab., Berkeley, CA). ASHRAE (American 
Society of Heating, Refrigerating and Air-Conditioning Engi- 
neers) Transactions; 91: No. 2A, 320-336(1985). (CONF- 
850606—). Contract AC03-76SF00098. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

This paper presents the results of a parametric study of a 
prototypical single-family ranch-style house. The DOE-2.1B energy 
analysis simulation program was used to analyze the variation in 
heating, cooling, and total energy requirements and resultant 
energy costs due to changes in the following building characteris- 
tics: fenestration orientation, size, conductance, and shading coeffi- 
cient; and levels of internal heat gain, infiltration, and natural venti- 
lation. Climatic sensitivity was established by considering results 
from Madison, Wisconsin, and Lake Charles, Louisiana. To facili- 
tate simplification of the analysis, multiple regression techniques 
were used to generate a simplified algebraic expression that relates 
energy use to the varied. This simplified representation 
of the performance data could form the technical basis for simpli- 
fied design tools to define optimal fenestration configuration param- 
eters. 


51104 A simple distribution method for two-dimensional 
temperature/humidity bin data. Erbs, D.G.; Klein, S.A.; 
Beckman, W.A. (Carrier Corp., Syracuse, NY). ASHRAE 
(American Society of Heating, Re ting and Air-Condi- 
tioning a Transactions; 91: No. 2A, 413-426(1985). 
(CONF-850606—). 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

A distribution model is developed for relative humidity, and 
additional relationships are presented that allow the distribution 
model to be used on an hourly basis with either monthly-average 
daily relative humidity or monthly-average daily dry-bulb tempera- 
ture and clearness index as the only meteorological data input. A 
procedure is described that allows the estimation of two-dimension- 
al dry-bulb temperature/humidity ratio bin data from the distribu- 
tion models for dry-bulb temperature and relative humidity. Com- 
parisons of measured and estimated dry-bulb temperature/humidity 
ratio bin data are presented. A design method for the cooling load 
on a residential air conditioner is described, and air conditioning 
loads are calculated using both measured and estimated dry-bulb 
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51105 Air leakage flow correlations for varying house 
oe eee D.E.; Wilson, D.J.; Sherman, M.H. 
(Dept. of Mechanical Engineering, Univ. of Alberta, Ed- 
monton). ASHRAE (American Society of Heating, Refrigerat- 
ing and Air-Conditioning Engineers) Transactions; 91: No. 
2A, 560-575(1985). (CONF-8 50606—). 

From American Society of Heating, i and Air- 
Conditioning ’ semiannual meeting; Honolulu, HI, USA 
(23 Jun _— 

an pressurization techniques are being employed by am in- 
PH gr naesni a ays tempat at to determine 
the leakage characteristics of structures. In this study, a large data 
base of flow exponents and flow coefficients are compiled to deter- 
mine the degree of correlation that exists between flow parameters. 
The resulting empirical relationships are then used to determine the 
feasibility of predicting these flow parameters directly from a single 
pressure difference test. On the basis of these correlations, a new 
pressure independent tightness parameter is proposed. 


lied Science Div., Lawrence Berkeley 
ifornia, Berkeley, CA). ASHRAE (American So- 
bo ‘of Heating, Refrigerating and Air-Conditioning Engi- 
neers) Transactions; 91: No. 2B, 120-132(1985). (CONF- 
850606—). Contract AC03-76SF00098. 

From American Society of Heating, Refrigerating and Air- 
Conditioning ’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

This report presents a new technique for measuring the leak- 
Po lage amas gree cinder saphena! thas: ad 
ization, is designed to overcome most of the shortcomings of fan 
pressurization, the conventional technique for measuring leakage 
area. The fan pressurization technique (often performed using a 
blower door) has several known deficiencies: (1) the pressures it 
exerts on the building envelope are significantly higher than those 
experienced under natural conditions, thereby requiring extrapola- 
tion outside of the measurement range to calculate the leakage area; 
(2) it cannot make real-time leakage area measurements; and (3) the 
large volumes of air displaced by the fan can cause inconveniences 
such as large indoor temperature changes. AC pressurization, 
which induces sinusoidal pressure differences across the building 
envelope, can make real-time leakage measurements at low pres- 
sures without inducing large flows through the building envelope. 
pany Age? carne requests ong enc onirmmyees, 2 om 
as the laboratory measurements that determined the specifications 
for the field device are described herein. Field measurements of 
leakage area obtained with a prototype AC pressurization device 
are compared with those obtained by fan pressurization tests of six 
single family residences. 


51107 System design optimization and validation for 
single-speed heat pumps. Fischer, S.K.; Rice, C.K. (Martin 
oo. ASHRAE (American Society of 
Engineers) Trans- 

-850606—). 
Refrigerating and Air- 
Engineers’ semiannual meeting; Honolulu, HI, USA 


models for predicting the steady-state and season- 
al performance of electric driven, air-source heat pumps are de- 
scribed. Laboratory data on the heating and cooling performance of 
two heat pumps (under steady-state conditions) are compared with 
model predictions. Measurements of the seasonal and annual energy 
consumption for an electric heat pump installed in an unoccupied 
home in Knoxville, TN, are presented and also compared with 
model predictions. A method for combining the steady-state and 
seasonal performance calculations and placing them under the con- 
trol of a numerical optimization procedure is described. This com- 
bined code was used to determine the design of a heat pump which 
ee eee 
capacity and had fan and compressor efficiencies and total heat ex- 
change surface area comparable to one of the heat pumps used for 
the laboratory tests. The optimization results indicated a 16% re- 


Marrietta 

Heating, R 

actions; 91: No. 2B, $9505(1985), (CO 
From American Society of Heating, 


Conditioning 
(23 Jun 1985). 


steady-state calculations. The true energy savings were found to 
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result from reduced fan powers and lower cycling losses. Similar 
analyses were performed for a central air-conditioner and a heat 
pump with idealized refrigerant flow control. 


51108 Field-measured cycling, frosting, and defrosting 
losses for a high-efficiency air-source heat pump. Baxter, 
V.D.; ype J.C. (Oak Rid National Lab., TN). 
ASHRAE (. (American Society of Heating, Refrigerating and 
Air-Conditioning Engineers) Transactions; 91: No. 2B, 537- 
554(1985). (CONF-850606—). Contract AC05-840R21400. 

From American Society of Heating, Refrigerating and Air- 
Conditioning ’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

An air-to-air heat pump was installed in an unoccupied 
single-family residence and operated in a two-year test to character- 
ize dynamic losses in capacity and efficiency due to cycling, frost- 
ing, and defrosting. During the heating season, defrosting losses 
were responsible for 10.2% of the total energy consumption (ex- 
cluding supplemental electric resistance heating), frosting losses for 
3.7%, start-up transient losses for 8.5%, and off-cycle parasitics for 
3.3%. The heating cyclic degradation factor, C/sub d/, was esti- 
mated to be 0.26. Cooling mode steady-state performance of the 
heat pump was degraded from the manufacturer's ratings due most 
likely to a small refrigerant leak resulting in a slight charge defi- 
ciency. However, using the site measured performance as the 
steady-state base, it was found that start-up transient losses account- 
ed for 2.8% of the total energy use and off-cycle parasitics for 
4.4%. The cooling C/sub d/ was estimated to be 0.11 on this basis. 


51109 An optimized ground-coupled heat pump system 
design for northern climate applications. Catan, M.A.; 
Baxter, V.D. (Brookhaven National Lab., NY). ASHRAE 
(American Society of Heating, Refrigerating and Air-Condi- 
tioning Engineers) Transactions; 91: No. 2B, 1185-1201(1985). 
(CONF-850606—). Contract AC05-840R21400. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

This paper addresses the question of the performance of a 
ground coupled heat pump (GCHP) system with a water-source 
heat pump package designed expressly for such systems operating 
in a northern climate. The project objective was to minimize the 
life-cycle cost of a GCHP system by optimizing the design of both 
the heat pump package and the group coil in concert. In order to 
achieve this objective, a number of modelling tools were developed 
to analyze the heat pump’s performance and cost, and the ground 
coil’s performance. 


51110 Multizone infiltration measurements in homes and 


buildings using a passive perfluorocarbon tracer method. 
— R.N.; D’Offavio, T.W.; Goodrich, R.W. (Dept. of 
lied Science, Brookhaven National Lab., Upton, NY). 
[RAE (American Society of Heating, Refrigerating and 
Air-Conditioning Engineers) Transactions; 91: No. 2B, 1761- 
1776(1985). (CONF-850606—). 

From American Society of Heating, Refrigerating and Air- 
Conditioning ’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

A miniature passive perfluorocarbon tracer system was suc- 
cessfully applied to the determination of air infiltration and exfiltra- 
tion rates from each zone of a multizoned structure, as well as the 
air exchange rates between zones in homes, multiple unit condomin- 
iums, naturally ventilated apartment buildings, and large commer- 
cial buildings with multiple air-handling systems. Use of the multi- 
zone technique in indoor quality assessments and air-handling 

system stratification studies appears to be quite feasible with the 
eyailabiity of this measuring system. 


Errors resulting from the use of single-zone venti- 
lation models on multizone buildings: Implications for energy 
conservation and indoor air quality studies. D’Ottavio, T.W.; 
Dietz, R.N. (Brookhaven National Lab., Upton, NY) 
re (American Society of Heating, Refrigerating and 

Engineers) Transactions; 91: No. 2B, 1777- 
{791985} C INF-850606—). 
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From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun n 1983). 

Errors resulting from treating a house as an enclosure sur- 
rounding a single, well-mixed volume of air are explored in detail 
for a ranch house with a basement. A fairly typical ventilation pat- 
tern is assumed, and three quantities--the air exchange rate, the 
indoor pollutant concentration from a given emission, and the 
energy required to heat infiltrating air--are calculated and com- 
pared using both the one-and two-zone models for this house. In 
general, the errors were around 10% to 20% if the basement was 
included in the one-zone models and 30% to 40% if the basement 
was neglected. Other factors that effect the magnitude of these 
errors include the length of a pollutant release, the outdoor temper- 
ature, and the air exchange rate measurement protocol, as well as 
the particular ventilation characteristics of the house. 


51112 Ventilation measurements in large office buildings. 
Persily, A.K.; Grot, R.A. (Center for Building Technology, 
National Bureau of Standards, Gaithersburg, MD). 
ASHRAE (American Society of Heating, Refrigerating and 
Air-Conditioning Engineers) Transactions; 91: No. 2A, 488- 
502(1985). (CONF-850606—). 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 


(23 Jun ie 

Ventilation rates were measured in nine office buildings 
using an automated tracer gas m ing system. The buildings 
range in size from a two-story federal building with a floor area of 
about 20,000 ft? (1900 m?) to a 26-story office building with a floor 
area of 700,000 ft? (65,000 m?). The ventilation rates were measured 
for about 100 hours in each building over a range of weather condi- 
tions. The results are presented and examined for variation with 
time and weather. In most cases, the ventilation rate of a building is 
similar for hot and cold weather. In mild weather, outdoor air is 
used to cool the building and the ventilation rate increases. In the 
buildings where infiltration is a significant portion of the total ven- 
tilation rate, this total rate exhibits a dependence on weather condi- 
tions. The measured ventilation rates are discussed in relation to the 
outdoor air intake strategy in each building. The ventilation rates 
are also compared to the design rates in the buildings and ventila- 
tion rates based on the ASHRAE Standard 62-81. Some of the 
buildings are at times operated at lower ventilation rates than rec- 
ommended in Standard 62-81. 


§1113 Retrofit energy studies of a recreation center. 
Haberl, J.S.; Claridge, D. (Environmental and Architectural 
Engineering, Univ. of Colorado, Boulder, CO). ASHRAE 
(American Society of Heating, Refrigerating and Air-Condi- 
tioning Engineers) Transactions; 91: No. 2B, 1421-1433(1985). 
(CONF-850606—). 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

Retrofit energy options for the Student Recreation Center at 
the University of Colorado have been evaluated using the DOE- 
2.1b simulation program. This building has two major systems that 
are not included in the program - an ice rink and a swimming pool. 
The approach used to model these systems and the use of the pro- 
gram for other applications not included in the program, such as 
duty cycling and night cycling of fans for freeze protection, are 
emphasized. Measures that help streamline the usage of the pro- 
gram on a minicomputer are also discussed. 


51114 Thermal comfort of building occupants: A prelimi- 
nary impact assessment of passive strategies. Coutier, J.P.; 
Saaaak R.C.; Place, J.W. (Lawrence Berkeley Lab., 
Berkeley, CA). ASHRAE (American Society of Heating, Re 
frigerating and Air-Conditioning Engineers) Transactions; 9 
No. 2A, 62-74(1985). (CONF-850606—). Contract ACOs. 
76SF00098. 
and Air- 
’ semiannual meeting; Honolulu, HI, USA 


From American Society of Heating, 
Conditioning i 
(23 Jun 1985). 

The importance of comfort problems in passive buildings is 
underlined by the growing feeling that total energy analysis for 
buildings should take into account occupants’ response to their en- 
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vironment. Occupant comfort issues, i.e., visual comfort, thermal 
comfort, and air quality, are discussed in general terms. Particular 
attention is given to thermal comfort, which is shown to have a sig- 
nificant impact on the occupants’ response to thermal nonuniformi- 
ties within buildings, particularly those using passive strategies. A 
brief review of the available results on comfort is given and the 
program modeling the human thermal response to the environment 
is described. This state-of-the-art model is added to the simulation 
program BLAST and preliminary results of comfort levels are out- 
lined. The example of daylit office buildings is taken to show the 
interaction between thermal comfort and building energy analysis. 


51115 Commercial building energy performance analysis 
using multiple regression. Sullivan, R.; Johnson, R.; Nozari, 
S.; Selkowitz. (Lawrence Berkeley Lab., Berkeley, CA). 
ASHRAE (American Society of Heating, Refrigerating and 
Air-Conditioning Engineers) Transactions; 91: No. 2A, 337- 
353(1985). (CONF-850606—). Contract AC03-76SF00098. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

Regression analysis defines algebraic expressions that can be 
used to study the effects of various configurational parameters on 
building energy performance. The DOE-2.1B energy-analysis simu- 
lation program was used in conjunction with prototypical building 
modules to generate a large data base for five geographic locations. 
Configurational variables parameterized included orientation, wall 
and roof conductance, glazing properties of windows and skylights 
(area, U-value, shading coefficient, visible transmittance, well 
depth), and installed lighting power. Incremental effects due to ex- 
ternal shading (overhangs) and daylighting were also examined. A 
constant volume variable temperature secondary HVAC system 
was attached to each zone in the model, and the individual zone 
coil loads were used as a basis for showing the versatility of the 
regression techniques. The modular concept permits generalization 
of the results to buildings of arbitrary floor/glazing areas, and the 
resulting regression expression conveniently categorizes those com- 
ponents of importance in building energy use. 


51116 User-effect validation tests of the DOE-2 building 
energy analysis computer program. Diamond, S.C.; Cap- 
plello, C.C.; Hunn, B.D. (Delta H Engineering, Ltd., Santa 
Fe, NM). ASHRAE (American Society of Heating, Refrigerat- 
ing and Air-Conditioning Engineers) Transactions; 91: No. 2B, 
712-724(1985). 

In an earlier ASHRAE paper (Diamond and Hunn 1981), 
monthly and annual electric and fuel energy use predicted by the 
DOE-2 building energy analysis computer program was compared 
with measured energy use for five commercial buildings in a varie- 
ty of climates. In each case, DOE-2 was run by an experienced ana- 
lyst who was familiar with DOE-2 and the building analyzed. As 
an extension of this study, a comprehensive experiment was con- 
ducted by the Los Alamos National Laboratory to test the effect 
that the user had on the predicted results. The objective was to 
obtain a quantified characterization of the effects of the user under 
typical design conditions where detailed input data are not available 
initially but are improved or refined as the design process pro- 
gresses. The results indicate how the judgement of different experi- 
enced users, and/or their interpretation of the input data, affect the 
dispersion (scatter) of energy use calculations made with DOE-2. In 
this experiment a round-robin of simulations of four commercial 
buildings was conducted; six contractors, each an experienced user 
of the program, ran DOE-2 for each of the buildings. Three levels 
of increasingly refined input data were used by each of the contrac- 
tors. Results are presented, in terms of root-mean-square (rms) devi- 
ations from the predicted mean monthly and annual energy use for 
the cases of (1) uncontrolled input, (2) refined input, and (3) input 
constrained by the Standard Evaluation Technique defined for the 
Building Energy Performance Standards proposed by DOE. 
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51117 The high cost-effectiveness of cool storage in new 
commercial buildings. Rosenfeld, A.; delaMoriniere, O. 
(Univ. of California, Lawrence Berkeley Lab., Berkeley, 
CA). ASHRAE (American Society of Heating, Refrigerating 
and Air-Conditioning Engineers) Transactions; 91: No. 2B, 
818-834(1985). (CONF-850606—). Contract AC03- 
76SF00098. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

In new commercial buildings with demand meters, thermal 
storage is already cost-effective. The cheapest strategy, partial stor- 
age, displaces two-thirds of cooling demand and can displace 3 GW 
each year in new U.S. buildings. The more expensive strategy of 
full-demand avoidance can shift another 2 GW. Partial storage uses 
a chiller, sized to run continuously. On a summer night, the excess 
chiller capacity goes to storing coolth, then the next afternoon this 
coolth is used to supplement the chiller. (This strategy requires the 
samllest capacity chiller and the smallest volume storage, i.e., the 
least first cost.) Demand-limited storage minimizes cost of operation 
by installing a somewhat larger chiller, sized to be able to turn off 
when power is most expensive. Both chiller and storage must be 
about 40% larger than what is required for partial storage. Many 
builders will go only as far as partial storage, which has a payback 
of less than three years. But from the point of view of society and 
the utilities, full-peak avoidance will in the long run save money 
and power plants. We discuss the attractiveness of both strategies 
for the customer and for the utilities. 


51118 Evaluating the measured results of demand-control 
strategies in new and retrofitted commercial buildings. Meal, 
M.A.; Piette, M.A.; Gardiner, B. (Buildings Energy Data 
Group, Lawrence Berkeley Labs., CA). ASHRAE (Ameri- 
can iety of Heating, Refrigerating and Air-Conditioning 
Engineers) Transactions; 91: No. 2B, 961-974(1985). (CONF- 
850606—). Contract AC03-76SF00098. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

There has been little evidence that demand-control tech- 
niques have succeeded in reducing power demand, or that their im- 
plementation has been cost-effective. To fill this gap, the measured 
results of demand-control in new and retrofitted commercial build- 
ings are being compiled. Various demand-control strategies and 
their impact on power and energy consumption, and a methodolo- 
gy for analyzing the measured performance of these demand-con- 
trol strategies are described. Four performance indicators are devel- 
oped and applied to 17 buildings that have implemented demand 
control. The limitations to using whole building data to evaluate 
peak power performance in the commercial sector are discussed. 


51119 Predicted energy conservation in existing small 
commercial buildings. Mix Mixon, W.R. (Oak Ridge National 
Lab., Oak Ridge, TN). ASHRAE (American Society of Heat- 


ing, "Refrigerating and Air-Conditioning Engineers) Transac- 
tions; 91: No. 2B, 1510-1515(1985). (CONF-850606-). Con- 
tract AC05-84OR21400. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

Research has recently been completed to characterize typical 
small commercial buildings existing in the United States and to 
assess the potential of retrofit measures to reduce the energy use 
and peak electric demand. The focus has been on commercial build- 
ings that will be eligible under the Commercial and Apartment 
Conservation Service (CACS) Program mandated by Congress, i.e., 
with annual energy consumption less than 48 thousand kWh of 
electricity and 12 thousand therms of any other fuel. Estimates of 
retrofit energy savings were based on representative physical and 
energy-use characteristics selected from information collected on 
291 small commercial buildings in nine cities. Energy-use profiles 
varied significantly with building type and location, but total annual 
energy savings of 26 to 49% were predicted from use of five 
common retrofit measures in modern strip-type and older two-story 
building models. Peak electric demand ranged from 15 to 50 KW 
for these models, with predicted retrofit savings of 4 to 29 KW. 
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51120 (ANL/ES—149) Minority and poor pee 
patterns of travel and transportation fuel use. Millar, 
Morrison, R.; Vyas, A. (Argonne National Lab., IL (SAS 
Energy and Environmental S Systems Div.). May 1986. Con- 
tract eW-31- 109-ENG-38. 115p. NTIS, PC A06/MF A0Oi; 
GPO Dep. File Number DE86015660. 

This report documents the travel behavior and transporta- 
tion fuel use of minority and poor households in the US, using in- 


and use, travel, and fuel use and enables us to relate observed dif- 
ferences between population groups to differences in their demo- 
graphic characteristics and in the attributes of their household vehi- 
cles. When income and residence location are controlled, black 
(and to a lesser extent, Hispanic and poor) households have fewer 
vehicles regularly available than do comparable white or nonpoor 
households; moreover, these vehicles are older and larger and thus 
have significantly lower fuel economy. The net result is that aver- 
age black, Hispanic, and poor households travel fewer miles per 
year but use more fuel than do average white and nonpoor house- 
holds. Certain other findings - notably, that of significant racial dif- 
ferences in vehicle availability and use by low-income households - 
challenge the conventional wisdom that such racial variations arise 
solely because of differences in income and residence location. Re- 
sults of the study suggest important differences - primarily in the 
yearly fluctuation of income - between black and white low-income 
households even when residence location is controlled. These varia- 
bles are not captured by cross-sectional data sets (either the nation- 
al surveys used in our analysis or the local data sets that are widely 
used for urban transportation planning). 


and 27, 1986. Washington, DC; Government Printing Office 
(1986). 262p. 

Two days of hearings on DOE transportation research pro- 
grams brought testimony from scientists and engineers involved in 
conservation and in vehicle and engine design research at universi- 
ties and in public and private laboratories. Their testimony reported 
poogpeee te A ee ee 
Stirling engines, gas turbines, new batteries and materials, electric 
vehicles, and other innovations. An appendix with additional state- 
ments, correspondence, and responses submitted for the record fol- 
lows the testimony of the seven witnesses. At issue was the impact 
of a budget from DOE of only $19.8 million, a more than 
50% cut from the 1986 budget. 
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REFER ALSO TO CITATION(S) 49691, 49862, 51178, 51218, 51585, 51691, 
51997, 52032 


51122 © 


for 
reject heat utilisation from industrial processes. Final 
Elsner, B. von. (Bundesministerium fuer Forschung und 
ee Bonn (Germany, F.R.)). Jun 1986. 43p. (in 
German). NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86752874. 

1. Final report. 2. Basic research with a view to design of 
greenhouse heating systems with low temperature water of 25 to 
35°C and changes in the crop microclimate. 3. Testing of different 
heaters in the glasshouse; measurements of heating and electrical 
capacity, pressure loss, air velocity, temperature and analysis of 
heating performance and greenhouse climate. 4. Figures of heating 
capacity and simulation calculations of the greenhouse perform- 
ance. 5. Fan-driven heaters as well as free-convection heaters can 
be used. The thermal insulation and the equipment of the green- 
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house must be adapted to the temperature demand and the waste 
heat temperature. With 39 refs., 14 figs. 


51123 on on Cost reductions in absorption 
chillers. Final report, June 1984-May 1985. Leigh, R.W. 
(Brookhaven National Lab., Upton, "NY (USA). Applied 
Science Dept.). May 1986. Pietenct AC02-76CH00016. 
116p. NTIS, PC ‘A06/MF A01; GPO Dep. File Number 
DE86015072. 

Absorption chillers have great difficulty competing with the 
electric-driven compression alternative, due in part to modest oper- 
ating efficiencies and largely to high first costs. This project is an 
assessment of the possibility of lowering the costs of absorption 
chillers dramatically by the use of low material intensity in the 
design of a new generation of these machines. Breakeven costs for 
absorption chillers, their heat exchangers and heat exchanger mate- 
rials were established which will allow commercial success. Poly- 
meric and metallic materials appropriate to particular components 
and which meet the cost goals were identified. A subset of these 
materials were tested and ordered by success in tolerating condi- 
tions and materials found in absorption chiller applications. Concep- 
tual designs which indicate the practicality of the low material in- 
tensity approach were developéd. The work reported here indicates 
that there is a high probability that this apporach will be successful. 


51124 (CONF-831115—, pp 301-306) Field measure- 
ments and determination of electric motor . Lobo- 
dovsky, K.K.; Ganeriwal, R.; Gupta, A. 1983. Association 
of Ener; ’ Engineers, Atlanta, GA. File Number 
TI8501 1238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

Conservation of electricity in electric motors and the sys- 
tems they drive has been a subject of increasing concern recently. 
Electric motor manufacturers have introduced more efficient 
motors in response to the sharply increasing price of electricity. 
Many users of motors now include efficiency as one of the param- 
eters for evaluation of motors for purchase, including independent 
tests on motors. Some motors may not be performing their task effi- 
ciently and a cost effective alternative toward better performance 
may exist. The reasons for inefficiency or otherwise poor perform- 
ance may be many, for example, inherently inefficient motor, im- 
es match to load, poor rewind job (if rewound), voltage imbal- 


ieaceaets ciitancancants coment Rectan asians 
procedure for field measurements, including a package of instru- 
i data acquisition hardware to facilitate large scale 
field testing of the motors; developing a computer program to 
the motor nameplate and the measured values to calculate 
the motor performance map and obtain an economic evaluation of 
replacement/retrofit/do nothing alternatives: and setting up a data/ 
base to simplify field motor evaluation in the future and providing 
more accurate information for electricity demand forecasting and 
conservation program assessment activities. 


(CONF-831115—, pp 313-320) Industrial sector 
use model. Lan i 


USA (29 Nov Nov 1983). 
year cooperative project between private industry 


noma hd gage phn sot sepia aang 

ness planning by equipment manufacturers, energy suppliers and 
canlio-aennsingiens. The base pounten to ISTUR fe thas techaclany 
choices are made to minimize the total cost of production. In order 
to develop the capability of simulating these choices, extensive and 


aggregated representation of both industry specific processes (such 
as blast furnaces or vacuum petroleum distillation) and generally 

licabl sy ieee. Gash 5 eel hi 
drive) was developed. Because of its sophisticated approach and 
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flexibility in accommodating variables, ISTUM can be used in ad- 
dressing a wide range of national policy and industrial decision- 


51126 (CONF-831115—, pp 321-326) Saving electrical 
energy by mechanical loads. Katz, J.M. 1983. Asso- 
ciation of Energy Engineers, Atlanta, GA. File Number 
1185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

Hamilton Standard has reduced used per unit of output by 
67% since 1972. Some areas of mechanical engineering an electrical 
engineer must explore in order to find additional energy saving op- 
portunities in this energy conscious environment are discussed. Spe- 
cific projects implemented as a member of the energy engineering 
group are outlined. Projects emphasis is on application of centrifu- 
gal fan and pump laws. An existing energy management system is 
utilized for cost effective speed control and monitoring. The impor- 
tant interrelationship of electrical and mechanical systems in these 
projects is also reviewed. 


51127 ee ee Electrical energy conserva- 
tion es in standard industrial classification 2400 
(wood products). Summary report. (Carroll, Hatch and Asso- 
ciates, Inc., Portland, OR (USA)). Apr 1985. Contract 
AC79-84BP16112. 26p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. File Number D 86015166. 

This report ties together the salient features of the individual 
reports for five sawmills, millwork plants, plywood mills, and parti- 
cleboard plants. Consumer needs and understanding of how the 
plants uses and pays for electricity are addressed. Historical, archi- 
tectural, and measured data were collected. An energy analysis was 
carried out. A matrix of energy conservation measures is given. 


(DLC) 


51128 (@OE/BP/18945—T1) Energy conservation in the 
food industry, Terminal Flour Mill. (United Industries Corp., 
Bellevue, WA (USA)). Mar 1985. Contract AC79- 
84BP18945. 126p. NTIS, PC AO7/MF AOl1; 1; GPO Dep. 
File Number DE86015162. 

This report presents the results of an energy study that was 
conducted at Terminal Flour Mill in Portland, Oregon. Terminal 
Flour Mill is one of five food industry (SIC 20) plants that are 
being studied. Energy conservation measures (ECM’s) are divided 
into two groups; operation and maintenance (O and M) measures, 
and equipment modification measures. 


51129 (DOE/BP/18945—T2) Energy conservation in the 
food industry, Tree Top, Cashmere Plant. (United Industries 
aes Bellevue, WA (USA)). Feb 1985. Contract AC79- 
84BP18945. 178p. NTIS, PC A09/MF AOl; 1; GPO Dep. 
File Number D: 15164. 

This report presents the results of an energy study that was 
conducted at Tree Top, in Cashmere, Washington. 
Tree Top is one of five food industry (SIC 20) plants that are being 
studied. Energy conservation measures (ECM’s) are divided into 
two groups; operation and maintenance (O and M) measures, and 
equipment modification measures. 


51130 (DOE/BP/18945—T3) Energy eres | in the 
food industry, Carnation. (United Industries are Bellevue, 
WA (USA)). Mar 1985. Contract AC79-84BP18945. 165p. 
NTIS, PC A08/MF AOl1; 1; GPO Dep. File Number 
DE86015163. 

This report presents the results of an energy study that was 
conducted at Carnation in Seattle, Washington. Carnation is one of 
five food industry (SIC 20) plants that are being studied. Energy 
conservation measures (ECM’s) are diveded into two groups; oper- 
ation and maintenance (O and M) measures, and equipment modifi- 
cation measures. 
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51131 (DOE/BP/18945—T4) Energy conservation in the 
food industry. Summary report. (United Industries Corp., 
Bellevue, WA (USA)). Apr 1985. Contract AC79- 
84BP18945. 112p. NTIS, PC A06/MF AO1; 1; GPO Dep. 
File Number DE86015165. 

Detailed energy analyses were at five food industry (SIC 20) 
plants for a project sponsored by Bonneville Power Administration 
(BPA). The energy analyses consisted of reviewing plant equipment 
and operations, identifying energy conservation measures (ECM’s) 
and evaluating the energy savings, implementation cost and leve- 
lized cost of the ECM’s. 


51132 (DOE/BP/18945—T5) Energy conservation in the 
food industry, Alpac ion. (United Industries Corp., 
Bellevue, WA (USA)). Dec 1984. Contract AC79- 
84BP18945. 145p. NTIS, PC A07/MF A0Ol1; 1; GPO Dep. 
File Number DE86015161. 

This report presents the results of an energy study that was 
conducted at Alpac Corporation in Seattle, Washington. Alpac is 
one of five food industry (SIC 20) plants that are being studied. 
Energy conservation measures (ECM’s) are divided into operation 
and maintenance (O & M) measures and equipment modification 
measures. 


51133 (DOE/BP/18946—T1) Electrical energy conserva- 
tion analyses of the wood products (SIC24) industry in the 
BPA Service District. SIC summary report. /TransEn- 
ergy Systems, Seattle, WA (USA)). [1986]. Contract AC79- 
84BP18946. 39p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86015167. 

This report presents a summary of an Electrical Energy 
Conservation Analyses of five Wood Products Industry (SIC 24) 
mills. The Energy Conservation Analysis Techniques used in this 
effort were designed to identify potentially advantageous electrical 
conservation measures; provide a method by which to screen these 
measures; provide quality control checks; provide applicability 
throughout the wood products industry; and develop a data base. 
The data requested and received and the simplified and complex 
analyses are summarized. 


51134 (DOE/CE/15207—T5) Energy saving pump and 

system. ly progress report. Chang, K.C. (In- 
novative Technology Labs., Richland, WA (USA)). 25 Apr 
1986. Contract FGO1-85CE15207. 23p. NTIS, PC A02. File 
Number DE86015225. 

“COOL PUMP” was invented, (patented “Energy Saving 
Pump and Pumping System”, U.S. 4,396,347, Attachment-I) and de- 
veloped by Innovative Technology Laboratories (1.T.L.). Cool 
pump is the world’s first and only centrifugal pump that can oper- 
ate safely with discharge shut-off indefinitely. Conventional centrif- 
ugal pumps will overheat and fail within minutes under shut-off 
condition. The unique feature of Cool Pump offers energy saving, 
installation cost reduction, increased reliability and system simplici- 
ty. 


51135 (DOE/CS/40105—T1) Groundwater irrigation 
supply system optimization. Final report. Helweg, O.; Scott, 
V. (California Univ., Davis (USA). Dept. of Civil ineer- 
ng) Oct 1980. Contract FG01-78CS40105. 283p. S, PC 
a A01; 1; GPO Dep. File Number DE86014202. 

This project was undertaken because it takes 0.34 quads to 
irrigate the nation’s crops, and experts felt that the present efficien- 
cy could be doubled by the year 2000. This part of the project 
looked specifically at the ground water supply system (pump and 
prime mover plus well) to examine what factors most effect the 
system performance, how they could be analyzed and corrected. 
An optimization approach was developed using a simulation model, 
and economic criteria were set forth, enabling well users to make 
replacement and repair decisions. Some regional studies were made, 
concentrating on California and Texas to see what present technol- 
ogies were being used and gain more insight into possible energy 
savings. The main conclusions of the project are: (1) the shape of 
the pump curves (head-capacity and efficiency) are not as impor- 
tant as operating the pump near the point of maximum efficiency. 
(2) A steep head-discharge curve and flat efficiency curve is signifi- 
cantly more efficient than a flat head-discharge curve and pointed 
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efficiency curve. (3) There may be a linear relationship between de- 
crease in pump efficiency and the amount of sand pumped. (4) The 
most inefficient ground water systems offer the most incremental 
savings. (5) Standard economic procedures can give guidance for 
repair and replacement decisions. (6) A simulation model is helpful 
to predict costs of ground water systems. (7) Regional studies indi- 
cate that about 10 billion Btus may be saved annually by imple- 
menting these procedures. 


51136 (DOE/CS/40327—2) Development and demonstra- 
tion of an electric heat pump for waste heat recovery in in- 
dustry. System design and test results, Final report. More- 
land, W.C.; Wolfe, R.W. (Westinghouse Research and De- 
velopment ‘Center, Pittsburgh, PA (USA)). Feb 1986. Con- 
tract ACO07-77CS40327. 463p. NTIS, PC A20/MF AOl; 1; 
GPO Dep. File Number DE86014908. 

This report details the design of a prototypical unit planned 
for the recovery of heat from the vapor effluent of a thermome- 
chanical pulping line in a paper mill. A functional and operational 
description of the heat pump system is given along with a thermo- 
dynamic analysis of the cycle. The various subsystems, controls, 
and major components are also described and an engineering justifi- 
cation for their selection presented. The computer programs used 
for determining design performance and in data reduction are in- 
cluded as are the thermodynamic property tables for the working 
fluid (methanol). Test results showing performance capability over 
a range of operating conditions are also given as are the results of a 
short endurance run. These results show that the system performed 
close to design predictions. At a waste steam pressure of 10 psig 
the measured output capacity of the unit is 33,000 pounds per hour 
of 63 psig steam with 20°F superheated at a COP of 4.6. 


51137 (DOE/ID/12557—T1) Development of an ultravio- 
let absorption industrial dryers. Phase I. Final 


hygrometer for 
report. Gersh, M.E.; Matthew, M.W.; Bien, F.; Lear, A.M.; 


Handy, R.; Bangert, M. (Spectral Sciences, Inc., Burlin; 
MA (USA); Pacer Systems, Inc., Burlington, MA (U )). 
Nov 1985. Contract FC07-85ID12557. 63p. NTIS, PC A04/ 
MF AO1; 1; GPO Dep. File Number DE86014902. 

The breadboard version of the UVAH was successfully de- 
signed and fabricated. During this process, tests were performed on 
the components and assemblies in order to assure the validity of the 
design concepts. A performance model of the UVAH was devel- 
oped on the SSI computer, in order to guide the design, assess the 
performance, and analyze the data of the UVAH. The success of 
the design effort was demonstrated by the results of the system per- 
formance tests. These tests demonstrated that the UVAH could 
measure the absolute humidity of a (clean) test chamber between 
temperatures of 50 to 90°C and relative humidities of 50 to 90%. 
An auxiliary test demonstrated operation under 100% relative hu- 
midity. The performance tests also demonstrated that the UVAH 
could measure the absolute humidity of a test chamber containing 
(silica) dust concentrations up to 7.8 g/m, with air flow velocities 
up to 8.9 m/s. Model predictions showed that there was no funda- 
mental limitation that would prevent the UVAH from performing 
measurements up to a relative humidity of 100% at 150°C. Finally, 
a preliminary market survey was performed in order to assess 
whether there was a potential demand for the UVAH in industries 
that could employ it in their drying operations. It appears that a 
primary market exists in the pulp and paper industry and that addi- 
tional markets exist in the softwood lumber and grain industries. If 
the UVAH were widely used by these three industries in their 
drying operations, the potential energy savings could be more than 
0.03 quad per year. 


51138 (DOE/ID/12559—T1) Development of a heat fiow 
pa gg a a tle oy when Na- 
tional Lab., IL (USA). Reactor Analysis ety Div.). 
Mar 1986. Contract FCO07-851ID12559. *32p. “NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number D 6014899. 

Tests included simulated fouling of the sensing surface with 
lint and resin, silicon grease, salt and corn starch. The prototype 
instrument was capable of measuring dew-point to within +- 4.5% 
of theoretical over the range of interest for both clean and contami- 
nated sensors. All tasks of the Phase I project were completed and 
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all objectives met. This report is a description of the work complet- 
ed, results obtained, and an analysis of these results. 


51139 (EUR—10110-EN) Development of furnace/heat 
exchanger systems in which chopped cereal straw is the fuel. 
Wilton, B. (Commission of the European Communities, 
Luxembourg. Directorate General Information Market and 
Innovation). 1986. 42p. Commission of the European Com- 
munities, Luxembourg. Office of Official Publications of the 
European Communities. 


Straw which is surplus to the drying requirement should be 
conveyed onto an uncovered heap, preferably situated on a hard, 
base. Rainfall has little effect on the moisture content 
of the bulk of the heap and in any case some wet patches of straw 
can be tolerated in brick-lined furnaces. Heavy snowfalls can cause 
problems with this cheap form of storage as a disproportionately 
large amount of snow tends to be picked up when mechanically 
loading the straw. For this reason it is recommended that a few 
tonnes of straw is stored under cover for use when there is new 
snow (a relatively rare occurrence in UK cereal growing areas). 
The key element in the chopped straw handling system is a pur- 
pose-built trailer, used to transfer straw from the storage area to a 
small furnace and then to meter it into the furnace on demand. An 
enclosed hopper-bottomed trailer was constructed: it was emptied 
by an auger which ran the full length of the body. Straw bridging 
was prevented by having four weighted chains which were moved 
backwards and forwards along the length of a track mounted above 
the auger. While the overall performance of the large furnace was 
better than might have been expected, that of the small one fell 
short of expectations. Part of the problem with the small unit can 
be attributed to the design of the sloping grate, although the lack of 
insulation also had an effect. 


51140 (PB—86-212081/XAB) Projected impacts of — 
native sulfur dioxide new source performance standards f 
industrial fossil-fuel-fired boilers. Final report. (Ener; ad 
Environmental Analysis, Inc., Arlington, VA (USA)). Mar 
1985. 137p. NTIS, PC A07/MF AOl. 

Sponsored by Environmental Protection Agency, Research 
hoa. Park, NC. Office of Air Quality Planning and Standards. 

The report preseypts projected environmental, cost, and 

energy impacts of alternative sulfur dioxide (SO2) air-emission 
standards for new industrial fossil-fuel-fired steam-generating units. 
These impacts are measured in terms of the projected change under 
current versus alternative air-emission regulations. The analysis of 
environmental impacts focuses on changes in levels of air emissions. 
Cost impacts are evaluated in terms of incremental changes in the 
total annualized costs for boiler and pollution control equipment 
capital, operating, and fuel costs. Energy impacts are evaluated in 
terms of shifts in the demand between fuel types (e.g., coal or resid- 
ual fuel oil versus natural gas). 


oie (PB—86-215571/XAB) Hazardous to 

—. R.A.; Freeman, H.M.; Mommlaneens R.E. 
Giatennden Protection Agency, Cincinnati, OH (USA). 
Hazardous Waste eering Research Lab.). Jul 1986. 
12p. a 129). NTIS, PC A02/MF AO1. 

260 million metric tonnes (MMT) of hazardous waste 
eiadiiendl tie tuited teaes te 1981, only 1.70 MMT was dis- 
posed of through incineration. In addition, 3.85 MMT of industrial 
wastes that could be considered hazardous were burned as fuels in 
industrial processes. The paper discusses several processes that can 
be used to convert hazardous waste to energy, namely: combustion 
of waste in boilers; disposal in industrial boilers; and burning of 
wastes in lime kilns. Process descriptions will be presented. Projec- 
tions on energy recovery that could be realized will be described. 
Applicable test data will be displayed. 


51142 (PB—86-216108/XAB) Modular energy-balance 
program including subroutines for greenhouses and other 
latent heat devices. Research report. Kimball, B.A. (Agricul- 
tural Research Service, Albany, CA (USA). Western Utili- 
zation Research and Development Div.). May 1986. 362p. 
(ARS—33). NTIS, PC A16/MF A01. 

A computer program is presented for simulating the thermal 
performance and the energy and water uses of greenhouses. The 


program is modular and has many subroutines, each of which simu- 
lates some energy-related device using energy-balance techniques. 
This manual presents a modular energy-balance model (MEB) that 
combines submodels of greenhouses with submodels of many other 
energy-related devices. The MEB model is versatile because the 
user can connect the submodels needed for particular heating and 
cooling systems at the time he or she runs the main MEB program. 


51143 (PNL—5968) Tribological sinks in indus- 
tries: electronics and robotics. Russell, J.A.; Hane, G.J. (Pa- 
cific Northwest Lab., Richland, WA (USA)). Aug 1986. 
Contract AC06-76RL01830. 63p. NTIS, PC A04, AOl; 
GPO Dep. File Number DE86015816. 

This report describes a preliminary review of the impact of 
tribological effects - losses due to friction and wear - in two emerg- 
ing industries: robotics and electronics. Major sources of tribologi- 
cal wear in the robotics industry include the chains used to drive 
the robots and the joints in the elbow and wrist. In the electronics 
industry, the largest source of tribological wear is the particulate 
wear of vacuum pumps used in corrosive environments. Other sig- 
nificant sources of wear are the conveyor belts, blowers, and fans 
used for clean rooms, and the slicing, lapping and polishing oper- 
ations for silicon wafers. The major loss mechanisms are friction 
and abrasion (abrasion includes 2-body wear, 3-body wear, gouging, 
grinding, erosion, and cutting wear). 


51144 (PNL-SA—13952) Establishment of energy conser- 
vation research opportunities for end-use 

Brenchley, D.L.; Fassbender, L.L.; Lyke, S.E.; Russell, 
J.A.; Westergard, E.J.; Young, J.K. (Pacific Northwest 
Lab., Richland, WA (USA)). Jul 1986. Contract AC06- 
76RLO01830. 59p. (CONF-8605180—1). NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86013936. 

From International Energy Agency Working Party on end- 
use technologies; Paris, France (11 May 1986). 

This working paper presents a technical approach for estab- 
lishing enery conservation research objectives in end-use technol- 
ogies. The approach addresses energy end uses in the buildings, 
transportation and industry sectors and is intended to provide a 
framework for discussion for the International Energy Agency 
(IEA) Working Party on End-Use Technologies. The approach in- 
volves systematically identifying and evaluating energy conserva- 
tion opportunities, and subsequently selecting for further research 
and development (R & D) end-use technologies that address these 
energy conservation opportunities. Analysis techniques based on 
the laws of thermodynamics are used in this approach. The steel 
industry was used to illustrate the suggested approach and the po- 
tential usefulness of thermodynamic tools such as second law analy- 
ses. A reference steel plant description, based on work by the Inter- 
national Iron and Steel Institute (IISI, was developed and subse- 
quently analyzed using the thermodynamic analysis tools. This anal- 
ysis was conducted to illustrate: (1) the data requirements; (2) the 
calculation methods; and (3) the nature and utility of the results of 
the suggested approach. In analyzing the reference plant, the fol- 
lowing steel-making operations were found to have significant 
energy conservation opportunities: coke ovens, sintering plant, blast 
furnace and fuel-fired boilers. 


51145 Separations: Dust to dust or “you can’t escape 
em”. Massey, R.G. (Office of Industrial Programs, U.S. 
Dept. of Energy). a weer of Proceedings of the 1985 in- 

dustrial ener technology conference and exhibition. 
Austin, TX; Public Utility Commission of Texas (1985). 
(CONF-850515—). 

From 7. annual industrial energy technology conference; 
Houston, TX, USA (13 May 1985). 

Separations are recognized by industry as one of the larger, 
if not the largest, energy using processes in industrial production. 
Starting with the extraction of materials from the environment, 
through the processes used to convert these materials to useful 
products, and ending with the return of used and waste materials to 
the environment, numerous processes are used to mixtures 
into their components. Three projects of the Office of Industrial 
Programs, Department of Energy illustrate these categories. Moltox 
is an air separation process based on the oxidation/reduction equi- 
librium of molten alkali nitrites. Freeze crystallization is being de- 
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veloped for concentrating black liquor in the paper making process. 
Evaporation has been applied to the plating process to eliminate a 
waste disposal problem. 


51146 A R & D program for advanced industrial heat 
pumps. Hayes, A.J. (U.S. Dept. of Energy). pp 452-457 of 
Proceedings of the 1985 industrial energy technology con- 
ference and exhibition. Austin, TX; Public Utility Commis- 
sion of Texas (1985). (CONF- -850515—). . 

From 7. annual industrial energy technology conference; 
Houston, TX, USA (13 May 1985). 

The overall goal of the DOE Industrial Heat Pump Program 
is to foster research and development which will allow more effi- 
cient and economical recovery of waste energy in industry. Specifi- 
cally, the program includes the identification of appropriate heat 
pump applications within the industrial sector and the subsequent 
development of heat pump technologies to meet the industrial re- 
quirements. This paper provides the program rationale and details 
the logic employed in designing a sound and cost-effective R & D 
program. A R & D flow diagram is structured with a series of 
major milestones or go/no go decision points. The paper traces the 
systematic progress of a technology from conception, through the 
various developmental phases until final prototype tests. 


51147 Advanced mechanical heat pump technologies for 
industrial applications. Mills, J.I.; Plaster, D.S.; Chappell, 
R.N. (EG & G Idaho, Inc., Idaho National Engineering 
Lab., Idaho Falls, ID 83415). pp 471-478 of Proceedings of 
the 1985 industrial energy technology conference and exhi- 
bition. Austin, TX; Public Utility Commission of Texas 
(1985). (CONF-850515—). 

From 7. annual industrial energy technology conference; 
Houston, TX, USA (13 May 1985). 

The Department of Energy (DOE), Office of Industrial Pro- 
grams (OIP), is responsible for the development of methods, sys- 
tems, and processes that are more energy efficient and/or will dis- 
place scarce fuels with more abundant fuels. To this end, advanced 
chemical and mechanical heat pump technologies are being devel- 
oped for industrial application. Determining which technologies are 
appropriate for particular industrial applications and then develop- 
ing those technologies is a stepped process which takes into ac- 
count the relative potential economic and thermodynamic advan- 
tages and applicability of a proposed technology. Currently, five 
advanced mechanical heat pump technologies are at various stages 
of this stepped development strategy including: (a) a waste heat- 
powered steam-compression system, (b) a high-temperature reverse 
Rankine cycle heat pump with methanol working fluid, (c) a Bray- 
ton cycle solvent recovery system, (d) magnetic cycle heat pumps, 
and (e) Stirling cycle heat pumps. This paper discusses these five 
advanced mechanical heat pump systems and how the development 
strategy allows efficient progression from concept to technology 
transfer to the private sector. 


51148 An economic analysis of industrial absorption heat 
— Perez-Blanco, H.; Kaplan, S.I.; Huntley, W.R. (Oak 
National Lab., Oak Ridge, TN). pp 479-488 of Pro- 


conn: of the 1985 ind technology confer- 
ence and exhibition. Austin, TX; ‘Pub ic Utility Commission 
of Texas (1985). (CONF-850515—). 

From 7. annual industrial energy technology conference; 
Houston, TX, USA (13 May 1985). 

Absorption heat pumps are a viable technology for waste 
heat recovery in industry. Yet, no U.S. applications exist to date. In 
sharp contrast, large scale heat pumps are used in Japan, and a few 
recent installations have been reported in Europe. This paper pre- 
sents a description of the existing technologies and applications. A 
comparative economic analysis of an actual application is carried 
out for Japan and U.S. conditions. From this analysis, criteria and 
paths are identified for future technology developments that could 
make widespread use of these heat pumps economically attractive 
in the U.S. 
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51149 Energy and the future of electrolytic metal recov- 
ery. Cook, G.M. (Argonne National Lab., Argonne, IL 
60439). pp 1-12 of Energy reduction techniques in metal 
electrochemical processes. Bautista, R.G.; Wesely, R.J. 
Warrendale, PA; The Metallurgical Society, Inc. “ases). 
(CONF-85021 1—). 

From 114. AIME annual meeting (includes Society of 
Mining Engineers); New York, NY, USA (24 Feb 1985). 

Past studies es specifically directed at reducing the quantity of 
energy used in the electrolytic recovery of metals have been suc- 
cessful in many ways. Future efforts, however, need to be directed 
toward reducing the energy consumption of the overall industrial 
processes that incorporate the electrolytic recovery of metal. In this 
regard it is important to consider the relative quantities of electrical 
and thermal energy required by the complete processes. The effi- 
ciency of converting fuel into usable thermal energy is on the order 
of 80% whereas the efficiency on conversion into electricity is only 
about 32%. Furthermore, thermal energy requirements are readily 
minimized by using adequate insulation and recuperatively designed 
equipment. Therefore the greatest opportunity for saving energy 
lies in reducing the electrical portion of the energy requirement. 
This paper reviews some of the previous approaches to reducing 
energy use in the electrolytic production of primary metals, identi- 
fies typical business and technical problems that have prevented the 
wider acceptance of these energy saving alternatives and speculates 
on the future form of the technology. 


51150 The Department of Energy’s Advanced Heat Ex- 
changers Program. Hayes, A.J.; Richlen, S.L. (U.S. Dept. of 
Energy, Washington, DC). pp 21-27 of Industrial heat ex- 
changers. Hayes, A.J.; Liang, W.W.; Richlen, S.L.; Tabb, 
E.S. Metals Park, OH; American Society of Metals (1985). 
(CONF-851106—). 

From Industrial heat exchanger technology symposium; 
Pittsburgh, PA, USA (6 Nov 1985). 

Advanced Heat Exchanger Program is an initiative on 
the part of the United States Department of Energy - Office of In- 
dustrial Programs to foster the development and use of advanced 
waste heat recovery technology in U.S. industry. Initial efforts in 
1976 resulted in the commercialization of three improved heat ex- 
changers. The two HTBDR projects initiated in 1981 have devel- 
oped large ceramic tubular high temperature heat exchangers 
scheduled to be field tested in 1985. The two FBWHRS projects, 
also initiated in 1981, have developed advanced fluidized bed waste 
heat recovery units. One is currently being field tested, the other is 
scheduled for field test in 1986. Beginning in 1983 the direction of 
the program was changed. The emphasis on field site demonstra- 
tions was lessened while an increased emphasis was placed on re- 
search of basic technologies identified as needed for development 
of advanced heat exchangers. Specific efforts such as development 
of high. tempamtuye canliyenpenanh. Setting: ef conmnie snstesiate, 
new forming techniques for ceramics, assessment of composites as a 
potential heat exchanger material, assessment of flaws in ceramic 
components, development of advanced NDE techniques, study of 
enhancement and fouling reduction, and design of advanced con- 
figurations have been initiated to provide a broad base of support to 
the U.S. industry. 


51151 Design verification of the DOE/B & W HTBDR 
control system using interactive simulation. Godbole, S.S.; 
Gilbert, M.L.; Snyder, J.E. (Babcock & Wilcox, Lynch- 
burg, VA). Ree of Industrial heat exchangers. Hayes, 

A.J.; Liang, W.; Richlen, S.L.; Tabb, E.S. Metals Park, 
OH; hamilien Society of Metals (1985). (CONF-851106—). 

From Industrial heat exchanger technology symposium; 
Pittsburgh, PA, USA (6 Nov 1985). 

Babcock & Wilcox (B & W) is participating with the U.S. 
Department of Energy to design, construct, install, and evaluate a 
high temperature burner-duct-recuperator (HTBDR) system. The 
modulating control system i ion was developed using an 
interactive digital simulation of the HTBDR system. The burner 
startup and interlock logic design was also debugged using the sim- 
ulation. It is expected that this approach will be cost effective in 
terms of increased probability that the control, sequencing, and 
interlock logic systems will permit satisfactory pit operation with a 
minimum of field modifications during initial startup. The simula- 





$2 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3203 Industry And Agriculture 


tion was developed on a Modcomp Classic minicomputer connect- 
ed to an operator interface panel featuring burner startup panel 
mockup, hand/auto and set point stations, panel indicators for im- 
portant process variables, and the ability to introduce equipment 
malfunctions. The simulation also allows store/restore of desired 
process conditions (e.g., cold lightup, pit at 1600°F), modification 
of parameters (e.g., controller tuning), and trend of selected varia- 
bles. With these features the user can simulate the operation of a pit 
at any speed between real-time and 180 times faster than real-time. 
The simulation was subsequently implemented on an IBM PC. 


51152 Ceramic tubular heat exchangers: A summary of 
seven a of operating ence. Woodward, R.M.; 
LaHaye, P.G. (Hague International, South Portland, ME). 
133-142 of Industrial heat exchangers. Hayes, A.J.; 
iang, W.W.; Richlen, S.L.; Tabb, E.S. Metals Park, OH: 
fuuuaeee Society of Metals (1985). (CONF-851106—). 
From Industrial heat exchanger technology symposium; 
Pittsbur, wig USA eh © Me Nov 1985). 
onal ceramic tubular heat exchangers have 
been in Aad a operation since 1978. These heat exchangers 
are designed for applications involving high temperatures (1800°F - 
2800°F; 980°C - 1540°C) with relatively large thermal inputs 
(4MMBtu/hr (1170 KW) and up). To date (June, 1985) such heat 
exchangers have accumulated more than 500,000 hours of operating 
experience on steel heating and aluminum melting furnaces. The 
first installation on a steel heating furnace took place in June, 1978. 
A Department of Energy survey of 11 installations found overall 
fuel savings due to Hague equipment to average 48%, with report- 
ed savings of up to 60%. CerHx heat exchangers have been in- 
stalled on aluminum melting furnaces since July, 1981. Heat recu- 
peration has not been widely used in the aluminum industry, as 
chlorine and chloride fluxing agents severely attack metallic heat 
exchangers, necessitating complex and costly protective devices. 
The CerHx heat exchanger can be directly exposed to furnace ex- 
haust gases during fluxing, requiring no bypass system. Aluminum 
industry representatives often consider such information to be pro- 
prietary, but an overall average fuel consumption reduction of 28% 
- 35% is a conservative and realistic expectation. 


51153 A survey of gas-side fouling measuring devices. 
Marner, W.J.; Sales, S.P. (Jet Propulsion Lab., California 
Institute of Technology, Pasadena, CA). pp 209-226 of In- 
dustrial heat exchangers. Hayes, A.J.; Liang, W.W.; Rich- 
len, S.L.; Tabb, E.S. Metals Park, OH: American Society of 
Metals (1985). (CONF-851106—). 

From Industrial heat exchanger technology symposium; 
Pittsburgh, PA, USA (6 Nov 1985). 

A survey of measuring devices or probes used to investigate 
gas-side fouling has been carried out. Five different types of meas- 
uring devices are identified and discussed including: heat flux 
meters, mass accumulation probes, optical devices, deposition 
probes, and acid condensation probes. The capabilities and operat- 
ing experience of 32 different probes are described and summarized 
in tabular form. The results of this study show that considerable 
work has been done in the development of gas-side fouling probes. 
However, it is clear that the design, construction, and testing of a 
durable, versatile probe -- capable of monitoring on-line fouling re- 
sistances -- remains a formidable task. 


51154 Industrial fouling data base development. Fass- 
bender, L.L. (Pacific Northwest Lab., Richland, WA). pp 
227-238 of Industrial heat exchangers. Hayes, A.J.; Liang, 
W.W.; Richlen, S.L.; Tabb, E.S. Metals Park, OH; Ameri- 
can Society of Metals (1985). (CONF-851106—). Contract 
AC06-76RL01830. 
From Industrial heat exchanger technology symposium; 
ee Ge USA (6 Nov 1985 
ic Northwest Laboratory (PNL) devel- 
oped a computerized fouling data base for the Department of 
Energy (DOE). To ensure the adequate definition and organization 
of the data base, they assembled a panel of consultants who are 
leading experts in the fundamental and applied aspects of fouling 
and corrosion of heat-transfer surfaces. This panel of experts met in 
a workshop session with PNL scientists and engineers to define the 
most appropriate contents of the data base and its organization to 
meet existing and potential future needs. They developed two 


ERA-11/22 / 6968 


major flat files to compile the data: (1) a comprehensive technical 
data file of quantitative and qualitative data. (2) a bibliography/ab- 
stract file of information about the documents and authors, key- 
words and abstracts summarizing the documents. The two flat files 
are loaded into three separate data bases: (a) The technical data 
base containing the technical data file expressed in English units. 
(b) The technical data base containing the same technical data file, 
but expressed in SI units. (c) The bibliograpy/abstract data base 
containing the bibliography and abstract file. PNL reviewed about 
200 references, mostly on gas-side fouling, and relevant data was 
entered into the data base. 


51155 Costs of heat exchanger fouling in the U.S. indus- 
trial sector. Smith, S.A.; Dirks, J.A. (Battelle Northwest 
Labs., Richland, WA). pp 339-344 of Industrial heat ex- 
changers. Hayes, A.J.; Liang, W.W.; Richlen, S.L.; Tabb, 
E.S. Metals Park, OH; American Society of Metals (1985). 
(CONF-851106—). 

From Industrial heat exchanger technology symposium; 
Pittsburgh, PA, USA (6 Nov 1985). 

eat exchangers are used in many heat source, heat sink and 

process applications throughout the U.S. industrial sector. In 1984 
heat exchanger sales totaled $1.3 billion (in 1984 dollars), and sales 
are expected to grow at 6% per year through 1985. The presence 
of fouling in heat exchangers represents an additional cost to the 
industrial sector in terms of additional capital, energy, and labor. 
Several estimates are available on the costs of fouling to specific in- 
dustries; however, no real attempt has been made to estimate these 
costs for the entire industrial sector. The objective of this paper is 
to provide an order-of-magnitude estimate of the costs of fouling to 
the U.S. industrial sector. Specifically, costs are estimated for: over- 
sizing and specialty materials; increased energy costs; downtime; 
lost production. 


51156 Laser processing of materials, Polk, D.H.; Banas, 
C.M.; Frye, R.W.; Gagosz, R.A. (United Technologies Re- 
search Center, East Hartford, CT). pp 357-364 of Industrial 
heat exchangers. Hayes, A.J.; Liang, W.W.; Richlen, S.L.; 
Tabb, E.S. Metals Park, OH; American Society of Metals 
(1985). (CONF-851106—). 

From Industrial heat exchanger technology symposium; 
Pittsburgh, PA, USA (6 Nov 1985). 

Development of gas and solid-state lasers suitable for indus- 
trial use has led to increasing activity in process development and 
production applications. Laser systems are easily controlled, readily 
automated, and can provide higher power densities than any other 
convenient energy source. Readily attainable power intensities as 
great as 10° W/cm? (equivalent to that from a thermal source at 
65,000 K) provide the capability for vaporizing any known materi- 
al. At the higher intensities, drilling and cutting of materials with 
minimum hole diameters/kerf widths of the order of a few wave- 
lengths in extent are possible. Lower intensities, of the order of 10° 
W/cm?, are used for keyhole welding and yield narrow, high- 
depth-to-width-ratio welds with minimal heat-affected zones. At 
still lower intensities, lasers are effectively used for surface treating 
processes which include transformation hardening, hardfacing, and 
surface alloying. A brief review of the characteristics of lasers per- 
tinent to materials processing, identification of unique processing 
capabilities, and specific examples of drilling and welding relevant 
to heat exchanger manufacture is presented. The latter includes 
tests on silicon carbide and silicon nitride ceramics which are being 
considered for high temperature heat exchanger applications. The 
significance of demonstrated laser materials processing capabilities 
relative to potential application to high-temperature heat exchanger 
fabrication is discussed. 


51157 Remote and in-situ analysis. Hirschfeld, T. 
(Chemistry & Materials Science t., Lawrence Liver- 
more National Lab., Livermore, CA 94550). pp 305-318 of 
Proceedings of the ISA/85 international conference and ex- 
hibit. Research Triangle Park,NC; Instrument Society of 
America (1985). (CONF-851045—). 

From Instrument iety of America international confer- 
ence and exhibit; Philadelphia, PA, USA (21 Oct 1985). 

As analysis continues to move out from the laboratory into 
the factory, the high cost of multiple on-line instruments and the 
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conservative technology needed for unattended operation in a hos- 
tile environment have become serious limitations. Remote measure- 
ments, using selective optical sensors ("optrodes”) at the end of a 
fiber optic network operated by a single central instrument, are a 
solution to these problems. They allow the instrument to stay in the 
benign environment and high support level of the laboratory, while 
the low cost sensors can be multiplied to provide extensive and cost 
effective monitoring. A further trend, as yet in its infancy, is the 
movement of analytical and diagnostic capability out from the pro- 
duction line into the product. A number of low cost disposable sen- 
sors for this application are described. 


Advanced high performance ceramic heat exchang- 
er designs for industrial heat recovery applications. Kleiner, 
R.N.; Coubrough, L.E. (Coors Porcelain Co., Golden, CO). 
pp 51-56 of Industrial heat exchangers. Hayes, A.J.; Liang, 

W.; Richlen, S.L.; Tabb, E.S. Metals Park, OH; Ameri- 
can Society of Metals (1985). (CONF-851106—). 
From Industrial heat exchanger technology symposium; 
aS PA, USA (6 Nov 1985). 
etal compact heat exchangers are available in many high 
performance designs but in general, they are not cost-effective 
above 1600°F operating temperature. Ceramic heat exchangers are 
cost effective at these high temperatures but have not been fabricat- 
ed in high performance designs for industrial applications. To meet 
the need for a cost-effective, high temperature recuperator in sizes 
less than 1MM Btu/hr, several advanced high performance design 
recuperators have been made through advances in the state-of-the- 
art in ceramic fabrication technology. These new designs will 
extend the product application areas of ceramic heat exchangers 
and yield benefits to the end user through more efficient energy uti- 
lization. 


51159 Fluid bed waste heat recovery performance in a 
hostile environment. Hoffman, L.C.; Williams, H.W. (Aero- 
jet emer Conversion Co., Sacramento, CA). PP 87-93 of 
Indus hi 


W.; Rich- 


eat exchangers. Hayes, A.J.; Liang, 
OH; "American Society of 


len, S.L.; Tabb, E.S. Metals Park, 
Metals (1985). (CONF-851106—). 
From Industrial heat exchanger technology symposium; 
Pittsburgh, PA, USA (6 Nov 1985). 
ting experience with fluid bed waste heat recovery 
units under internally hostile environments are compiled for the 
first time. Six waste heat boiler installations on industrial furnaces, 
kilns, and engine exhaust streams are discussed. Hostile environ- 
ments include high gas temperatures, fouling particulates, corrosive 
streams and thermal cycling. The first industrial fluid bed for heat 
recovery in the free world, and the first in the U.S., are described 
with operating experience discussed. Shallow fluid bed heat recov- 
ery was established in the early 1970's to inherently provide toler- 
ance to hostile waste heat environments. It also holds promise for a 
more compact unit. Experience since then has shown the objectives 
to be met in a number of cases. Experiences in the metals, cement, 
petroleum and brick industries encompass combinations of high 
temperature, fouling, corrosion and thermal cycling conditions. 
These are described. This summary of and conditions 
provides general background material for capability and limitations 
in Fluid Bed Waste Heat Recovery Boilers. 


51160 Laboratory test results of the Fluidized-Bed 
Waste-Heat Recovery system. Patch, K.D.; Cole, W.E.; 
Patton, J.B. (Thermo Electron Corp., Waltham, MA). pp 
95-99 of Industrial heat exchangers. Hayes, es, A.J.; Liang, 
W.W.; Richlen, S.L.; Tabb, E.S. Metals Park, OH; Ameri- 
can Society of Metals — (CONF-851106—). 

Industrial 


ae technology symposium; 
Pusburgh P PA, USA (6 Nov 198 

Fluidized- Waste-! ee 
is being developed to preheat combustion air for industrial furnaces. 
In many of these furnaces the flue gases are dirty and corrosive, 
causing severe fouling and materials problems. The FBWHR 
system solved these problems by using a durable, direct contact 
heat exchanger, eliminating conventional gas-to-air heat exchanger 
surfaces. The FBWHR system employs a heat-transfer particulate 
media, which is heated as it falls through upward following flue 
gases in a raining-bed heat exchanger. These heated particles are 
passed across a fluidized-bed heat exchanger heating ambient tem- 
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perature combustion air, and are then returned in their cooled state 
to the raining bed for reheating. Features of this widely applicable 
system are: a capability of over 649°C (12000°F) combustion air 
preheat; the raining bed can be constructed from a wide selection 
of corrosion-resistant materials; low flue gas pressure loss (allowing 
natural draft); and freedom from fouling problems. A subscale 
FBWHR system sized for a 1.46-MW (5-MBtu/hr) furnace was fab- 
ricated and tested over a wide range of temperatures and flow con- 
ditions. Subscale testing resulted in 649°C (12°F) preheated com- 
bustion air from 10°C (200°F) exhaust gases, less than 50 Pa (0.2 in. 
we) flue gas pressure loss in the raining bed, 2.74 kPa (11 in. wc) 
airside pressure loss in the fluidized bed, and a low elutriation rate 
of media from the system. Pilot plant testing of the FBWHR 
system surpassed program goals. Advancing the technology 
through the commercialization stage is now underway. The initial 
steps of this FBWHR system commercialization are the design, 
construction and testing of a full-scale demonstration unit on an 
aluminum smelting furnace. 


51161 Vortex Flow Direct Contact Heat Exchanger con- 
ceptual design and performance. Rodgers, R.J. (United Tech- 
nologies Research Center, E. Hartford, CT). 101-107 of 
Industrial heat exchangers. Hayes, A.J.; Liang, W.W.; Rich- 
len, S.L.; Tabb, E.S. Metals Park, OH; "American Society of 
Metals (1985). (CONF- 851106—). 

From Industrial heat exchanger technology symposium; 
Pittsburgh, PA, USA (6 Nov 1985). 

The Vortex Flow Direct Contact Heat Exchanger represents 
a new approach for high temperature (2500°F) heat recovery from 
industrial waste heat flue gas streams. In the vortex flow direct 
contact heat exchanger, the material wall of conventional metal or 
high temperature ceramic heat exchangers is replaced by a vortex 
induced fluid dynamic gas boundary which separates the tangential- 
ly rotating hot and cold gas flows between which heat exchange is 
desired. Small particles entrained with the central hot gas flow are 
centrifuged out through the surrounding cold gas and transfer heat 
between the flows by convective heat transfer as they proceed 
along their spiral trajectories through the vortex volume. A fluid 
dynamic flow and heat transfer analysis with the results integrated 
into a vortex flow heat exchanger conceptual design study is pre- 
sented. The results of fluid dynamic modeling of the heat exchang- 
er to define vortex injection flow conditions, gas velocity distribu- 
tion, and pressure distribution are included. The influence of parti- 
cle size distribution on the particulate mass flow and heat transfer 
rate is shown. Principal system component requirements are out- 
lined for high temperature industrial waste heat recovery from a 
gaseous flow stream. 


51162 Industrial markets for waste heat recovery. 
Moore, N.L. (Battelle Northwest Labs., Richland, WA). pp 
325-329 of Industrial heat exc Hayes, A.J.; Liang, 
W.W.; Richlen, S.L.; Tabb, E.S. Metals Park, OH; Ameri- 
can Society of Metals (1985). (CONF-851106—). 

From Industrial heat exchanger technology symposium; 
Pittsburgh, PA, USA (6 Nov 1985). 

benefits of waste heat recovery are generally well 

known. However, details concerning specific equipment types and 
the many design and cost considerations involved in applying waste 
heat recovery equipment are less well known. Over 400 companies 
are presently manufacturing waste heat recovery equipment. They 
produce a variety of equipment including, but not limited to: heat 
recovery boilers, gas-to-gas exchangers, shell-and-tube exchangers, 
spiral heat exchangers, and plate exchangers. These manufacturers 
range in size from multi-million dollar corporations to literally one- 
man shops. The tools of cost engineering analysis are needed to 
ensure that technically feasible engineering projects are also eco- 
nomically attractive business ventures. Rising fuel prices and threat 
of supply curtailments accelerated both the implementation for new 
equipment and interest in developing more advanced equipment 
from 1973 through 1980 and economic assumptions during this time 
included escalation rates for fuels. Since 1980, waste heat recovery 
equipment has had to be sold on its economic merits based on static 
(or even de-escalating) rates for energy. With most American busi- 
ness demanding a 2-year simple payback, the waste heat recovery 
equipment industry has had to place renewed emphasis on the eco- 
nomics of heat recovery. 
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- Cost/; analysis of high temperature 

waste heat recovery equipment. Rebello, W.J.; Moonis, R.A.; 
Richlen, S.L. (PAR Enterprises Inc., Fairfax, VA). hy? 331- 
337 of Industrial heat exchangers. Hayes, A.J.; Liang, 
W.W.; Richlen, S.L.; Tabb, E.S. Metals Park, OH: Ameri- 
can Society of Metals (1985). (CONF-851106—). 

From Industrial heat exchanger technology symposium; 
Pittsburgh, PA, USA (6 Nov 1985). 

Over the past few years, government and industry sponsored 
research has led to the development of more effective recuperators 
that can be used in relatively clean, high temperature environments. 
Efforts are now underway to develop new and innovative heat ex- 
changers that will withstand high temperature as well as handle 
contaminated furnace exhausts. These newly developed recupera- 
tors must be cost competitive and satisfy the performance require- 
ments of industry if they are to be successfully commercialized. Be- 
cause the cost of gas-to-gas high temperature heat recovery equip- 
ment varies greatly depending upon the application, it would be 
useful to compare both cost and performance parameters of several 
heat exchangers simultaneously and to generalize these parameters 
into a single cost versus performance factor for the various types of 
recuperators. This paper presents the methodology to compare the 
cost and performance of presently available commercial recupera- 
tors with those that are presently being developed. The factors re- 
sulting from the survey and analysis are presented in a graphical 
format by size and by furnace exhaust temperatures. These factors 
are useful in determining what new technologies should cost to be 
competitive and how the effective their improved performance or 
the use of substitute materials would be in reducing costs. 


3206 Municipalities And Community Systems 
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ee Application guide for 
heat-recovery incinerators. Technical note. Roberts, R.M. 
(Naval Civil eer ae » Port Hueneme, CA (USA)). 
pA 1986. 129p. (NCE TN—1746). NTIS, PC A07/MF 
This document is intended to assist activity commanders in 
deciding if a heat-recovery-incinerator (HRI) system is a cost-effec- 
tive means for managing solid wastes and reducing the draw on 
conventional energy sources. Guidelines are provided on how such 
a system should be configured in order to give the best results for a 


51165 (CONF-8606188—1) Optimal energy transmission 
fluids for District Heating and Cooling applications. Kasza, 
K.E.; Choi, U.S.; ae J. (Argonne National Lab., IL 
(USA). Materials and Oey Technology Div.). "Jun 
1986. Contract W.31 105-2 G-38. 1lp. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86014555. 

From 77. annual International District Heating and Cooling 
Association conference; Asheville, NC, USA (8 Jun 1986). 

National Laboratory under sponsorship of the US 

DOE Office of Buildings and Community Systems has embarked 
upon a comprehensive program to develop high performance 
energy transmission fluids for use in district Heating and cooling 
(DHC) Systems. These fluids would substantially reduce flow fric- 
tional losses and enhance heat transfer. The fluids have been shown 
in system enhancement scoping studies conducted by ANL to yield 
potentially significant upfront capital equipment cost reductions by 
allowing the use of smaller pipes, pumps and heat exchangers as 
well as reductions in operational costs. 


51166 (@OE/NBM—6015559) 
annotated bibliography 


energy: an 
Energy contractor reports. (Argonne National Lab., IL 
(USA)). Jun 1985. Contract W-31-109-ENG-38. 84p. NTIS, 
PC A05/MF AO; 1; GPO Dep. File Number DE86015559. 
The United States generates more than 450,000 tons per day 

of municipal solid waste (MSW). Disposal of municipal waste is a 
ne ee eee ees where tra- 
ditional methods (e.g., landfilling and uncontrolled incineration) are 
becoming too expensive or environmentally unacceptable. At the 


Municipal waste to 
o! 


f US Department of 


same time, price increases and supply disruptions, such as the 1973 
oil embargo, have caused uncertainty about the future availability 
and cost of petroleum-derived energy. This uncertainty has in turn 
led to increased efforts to find alternative energy sources. If new 
technologies being developed for utilization of municipal solid 
waste can recover useful energy and/or materials, they can poten- 
tially stabilize or reduce the cost of community services and pro- 
mote local development, as well as serve the interests of health, en- 
vironmental protection, economic well being, and waste disposal. 
This annotated bibliography provides information about technical 
reports on energy from municipal waste that were prepared under 
grants or contracts from the US Department of Energy (DOE). Re- 
ports listed are limited to those that focus on energy from munici- 
pal waste technologies and energy conservation in wastewater 
treatment. 


51167 (EFI-TR—3265) District heating as an alternative 
to local heating systems. Ulseth, R.; Fijeldsaunet, J.M. 
(Elektrisitetsforsyningens Forskningsinstitutt, Trondheim 
(Norway)). Oct 1985. 67p. (In Norwegian). (STF— 
15A85059). NTIS (US Sales Only), PC A04/MF A0O1. File 
Number DE86752960. 

A description is given of an energy modul to analyze the ec- 
onomics of a change to central heating plants and district heating, 
as an alternative to continued operation of local heating systems for 
buildings in a densely built-up area. The modul has been tested out 
for a small region in the centre of the town of Sandefjord, Norway. 
In this case three different combinations of energy sources for the 
central heating plant have been analyzed: (1) heavy fuel oil and 
electricity, (2) heat pumps and heavy fuel oil and (3) coal and elec- 
tricity. One main conclusion that may be drawn is that district heat- 
ing obvionsly is competitive. 5 references. 


51168 (EFI-TR—3281) District heating systems in the 
Nordic countries. Status description 1983/1984. Hesthag, 
B.H. (Elektrisitetsforsyningens Forskningsinstitutt, Trond- 
heim (Norway)). Jul 1984. 53p. (in Norwegian). (STF— 
15A84042). NTIS (US Sales Only), PC A04, AO1. File 
Number DE86752961. 

A survey is given of the existing district heating systems uti- 
lized in Denmark, Finland, Norway and Sweden. Differences in the 
chosen system solutions are pointed out, and some basic technical 
calculations are illustrated. 35 references. 


51169 (NP—6770152) Application of a decentralized 
process signal transfer and processing system in the district 
heating grid of Stuttgart University. Kluttig, R. (Stuttgart 
Univ. (Germany, F.R.). Fakultaet 5 - Energietechnik). 28 
May 1985. a (In German). NTIS (US Sales Only), PC 
A07/MF AO1. File Number DESOTIOIS2. 

The dissertation presents a decentralized digital control 
system based on the ‘PDV’ system (a digital process signal transfer 
system with standardized interfaces) which is currently being imple- 
mented and tested. The basic system will be enhanced by further 
process automation and transmission components. Apart from the 
control function in the district heating grid of Stuttgart university, 
the system is also being tested in industrial applications. (HAG). 


51170 (NP—6770158) Operational behavior, energy bal- 
ances, technical availability and economics of small modular 
cogeneration plants. Ghali, F.M.A. (Technische Univ. Berlin 
(Germany, F.R.). Fachbereich 19 - Elektrotechnik). 24 Sep 
1984. 109p. (In German). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE86770158. 

As there was no experience with town-gas fueled low capac- 
ity cogeneration plants, one resorted to collecting, evaluating and 
assessing information within the measurements carried out for the 
model experiment. If the gas supply is carefully adjusted an effi- 
ciency of 85% can be reached, 23% accounted for by electric and 
62% by thermal energy. This good value can only be reached with 
extensive service and maintenance as the whole system is quite sus- 
ceptive to fail. Wear started early so that a mixed Weibull distribu- 
tion was used to describe the failure behaviour. Calculation of the 
availability of the system showed that only the special conditions 
under which it was run made it possible to reach 73%. Even 
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though the energy conversion system generates three times as much 
energy as is needed by the houses and flats, less than half of the 
annual electric energy required by the houses and flats was supplied 
by the small cogeneration plant. This is supposed to be typical for 
cases where co-generation systems are mainly heat producers and 
where there are no big customers as is the case here with residen- 
tial houses. Economic evaluation of the test plant showed, that, 
even though it did reduce energy cost compared to a conventional 
supply system, more than 10.000 DM/3 of total additional cost 
were created in the year 1982. 


51171 (PB—86-215167/XAB) Minimum life-cycle cost 
heat losses for shallow-trench underground heat distribution 
systems. Fang, J.B. (National Bureau of Standards, Wash- 
ington, DC (USA). Building Physics Div.). May 1986. 46p. 
SIR—86/3381). NTIS, PC A03/MF AO1. 

The rates of heat loss from two underground insulated pipes 
installed in a shallow trench were calculated using a computer pro- 
gram based on the application of the finite-element method to solu- 
tion of two-dimensional steady heat-conduction problems. The cal- 
culated results of pipe heat loss under a specified ground-tempera- 
ture condition are summarized for a range of pipe-insulation thick- 
ness, different sizes of shallow trench, and various pipe fluid tem- 
peratures. Methods of determining the minimum life-cycle cost heat 
loss and the corresponding economic insulation thickness for shal- 
low-trench heat distribution systems are presented. Life-cycle-cost- 
ing analysis was performed for two insulated pipes in a concrete 
trench to determine the cost of construction, annual energy cost as- 
sociated with pipe heat loss, and yearly operating and maintenance 
costs. 


51172 (PB—86-216298/XAB) Public waste management 
and the ocean choice. Stolzenbach, K.D.; Kildow, J.T.; Har- 
ding, E.T. (Massachusetts Inst. of Tech., Cambridge (USA). 
Seat Grant Coll. Program). Apr 1986. 287p. (MITSG—85/ 
36). NTIS, PC A13/MF AO0O1. 

Errata sheet inserted. 

The volume examines these issues and places ocean disposal 
within the context of other waste-management options. Theory is 
blended with practice drawing upon scientists and public and pri- 
vate sector interests. Experience and planning in Philadelphia, Chi- 
cago, and New York illustrate the technical, economic and institu- 
tional aspects that communities face in disposing of their wastes. 
Throughout, there is a common theme--ocean disposal today is as 
safe as the other options, but the removal of persistent toxics at the 
source is essential to long-term safe waste-disposal--whether on 
land, in the air, or at sea. 


3209 Education And Public Relations 


REFER ALSO TO CITATION(S) 50909, 51056, 52028 


(PNL-SA—13466) Implications of household atti- 
tudes toward energy conservation in the Pacific Northwest. 
J.M.; Mohler, B.L. (Pacific Northwest Lab., Rich- 
1985. Contract AC06-76RL01830. 
: A01; GPO Dep. File Number 
D 15541. 
During 1983-84, Pacific Northwest Laboratory (PNL) con- 
ducted a study of residential energy conservation attitudes for the 
Bonneville Power Administration (BPA). The study was part of an 
overall project to analyze the marketing environment for BPA’s 
conservation activities. This study represented the first comprehen- 
sive regionwide study of the marketing environment for energy 
conservation in the Pacific Northwest and established a baseline for 
future comparison studies. 
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REFER ALSO TO CITATION(S) 50954, 51121 
3301 Internal Combustion Engines 


REFER ALSO TO CITATION(S) 51185, 51186 


51174 (CONF-8507135—1) Possibilities and — in 
the calculation of flow in combustion spaces. Holzt, 
H.P. (Daimler-Benz A.G., Stuttgart tes F.R. 2). 1985. 
32p. (In German). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86752748. 

From Seminar on internal combustion engines; Karlsruhe, 
F.R. Germany (9 Jul 1985). 

In the context of further development of internal combustion 
engines with regard to reducing the consumption, emission of nox- 
ious substances and noise, the extraordinarily complex flow process- 
es in the combustion space of a lifting cylinder engine and its con- 
nected ducts are of particular importance. The importance of inter- 
nal flow in the cylinder for engine processes is first dealt with, in 
order to introduce a model for describing engine processes, to 
define turbulence and to describe the model more closely. There is 
mention of the mechanics and assessment, the determination of 
characteristic turbulent masses and the numerical treatment of tur- 
bulence are described (with extensive mathematical formulae). Fur- 
ther, there is a brief discussion of turbulence modelling with large 
eddy simulation, the modelling boundaries and numerical methods 
are explained and peculiarities of the ‘engine’ calculation area are 
pointed out. Finally, the workings of problems (calculation of inter- 
nal flow in cylinders) and results of calculations are listed. (HW5J). 


51175 eee Performance of oil pump- 
ing rings. An analytical and Eusepi, 
M.W.; Walowit, J.A.; Pinkus, O.; Holmes, P. . (Mechanical 
Technology, Inc., Latham, NY (USA)). Jan 1986. Contract 
AI01-85CES50112. 232p. (NASA-CR—175083; MTI— 
86TR17). NTIS, PC All/MF AO0l; 1; GPO Dep. File 
Number DE86014947. 

A steady-state design computer program has been developed 
to predict the performance of pumping rings as functions of geome- 
try, applied loading, speed, ring modulus, and fluid viscosity. Addi- 
tional analyses have been developed to predict transient behavior of 
the ring and the effects of temperature rises occurring in the hydro- 
dynamic film between the ring and shaft. The analysis was initially 
compared with previous experimental data and then used to design 
additional rings for further testing. Tests were performed with 
Rulon, carbon-graphite, and babbitt rings. Two different shaft di- 
ameters were used for the babbitt rings. The design analysis was 
used to size all of the rings and to select the ranges of clearances, 
thickness, and loading. Although full quantitative agreement was 
lacking, relative agreement existed in that rings that were predicted 
to perform well theoretically, engage performed well experimen- 
tally. Some causes for discrepancies between theory and experiment 
are believed to be due to starvation, leakage past the secondary seal 
at high pressures, and uncertainties in the small clearances and local 
inlet temperatures to the pumping ring. 


51176 (NP—6770174) Development of an electronic con- 
trol for fuel-saving engine-management in the research vehicle 
"UNI-CAR”. Stall, E. (Technische Hochschule Aachen 
(Germany, F.R.). Fakultaet fuer Maschinenwesen). 18 Sep 
1984. 161p. (in German). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE86770174. 

Within the research-project “Demonstration of results of 
automobile engineering in integrated general concepts for passenger 
car-test models” a microcomputer-control was developed for the 
UNI-CAR’s drive in which the control strategy-explained in detail 
was translated into the corresponding drive functions. The static 
and dynamic adjustment properties of the diesel engine and an infi- 
nitely variable speed transmission were studied by means of a test 
stand drive model, and the control strategy into computer software 
was adjusted accordingly. The electronics developed performs a 
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great many additional functions: avoiding fuel-consuming malfunc- 
tions of the drive; automatic drive control; no safety risk in case of 
computer failure (manual switch-off of the drive guaranteed). In 
practical tests of drive and control showed good driving results 
compared to conventional automatic gear, driving comfort is excel- 
lent. Low fuel consumption of 4,4 1/100 k/h at a speed of 90 k/h. 


(NP—6770176) Calculation of the en be- 
haviour of uniflow-scavenged two-stroke ship's diesel engines. 
Heeschen, K. (Hamburg Univ. (Germany, F.R.)). 1984. 
152p. (In German). N TIS (US Sales Only), PC A08/MF 

. File Number yEe6TIOWG 

The object of this dissertation was to calculate the operation- 
al behaviour of supercharged uniflow-scavenged two-stroke en- 
gines; this includes a description of the scavenging process and its 
effect on the thermodynamics of the whole cycle. The aim is to op- 
timize the diesel engine's functioning and to allow joint operation 
with other machines for instance propellers. A calculation model is 
developed for the 3-zone mixed scavenging which, together with 
the step-by-step cycle calculation supplies the operational data of 
this type of diesel-engine. This method also allows to make calcula- 
tions with simplified scavening models for complete mixture and 
pure displacement and to make comparisons. The calculation model 
of the 3-zone mixed scavenging also makes it possible to test en- 
gines by varying their design parameters. It was proven that an in- 
creasing stroke causes the fuel consumption to drop slighty, due to 
the improved thermodynamics. By varying the compression ratio it 
was possible to optimize engines for partial-load operation. (HWJ) 


(NP—6770189) Dimensions of waste-gas boilers 
for diesel engines with special regard to fouling of the heating 
surfaces. Nguyen, A.T. (Hamburg Univ. (Germany, F.R.)). 
1984. 204p. (In German). NTIS (US Sales Only), PC A10/ 
MF AO1. File Number DE86770189. 

Due to their high thermal efficiency degree diesel engines 
are used almost exclusively for the propulsion of merchant ships 
but they are also being used more and more in stationary plants for 
power production. In order to increase the plant's efficiency the 
engine is connected downstream to a waste-gas boiler which uti- 
lizes the flue gas energy. This report gives a basis for calculations 
to make possible an economically optimized and technically safe di- 
mensioning for waste-gas utilization of diesel engines. Special atten- 
tion is given to the plant's behaviour in partial load operation and 
with fouled heating surfaces. Furthermore the book deals with: 
heat- and flow calculations of waste-gas boiler surfaces, thermal 
measurements of waste-gas boilers, analysis of solid matter pollution 
in diesel exhaust gas and the influence of the fouling of heating sur- 
faces on the operational behaviour and the dimensioning of waste- 
gas boilers. (BR) 


3302 External Combustion Engines 


51179 (CONF-860676—3) Stirling engine research at Ar- 
gonne National Laboratory. Holtz, RE, Dak see J.G.; Roach, 
P.D. (Argonne National Lab., IL (USA)) un 1986. Con- 
tract W-31-10 109-ENG-38. 17p. "NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86014556. 

From 3. international Stirling engine conference; Rome, 
Italy (1 Jun 1986). 

Stirling engine research at Argonne National Laboratory has 
been focused at (1) development of mathematical models and ana- 
lytical tools for predicting component and engine performance, and 
(2) experimental research into fundamental heat transfer and fluid 
flow phenomena occurring in Stirling cycle devices. A result of the 
analytical effort has been the formation of a computer library spe- 
cifically for Stirling engine researchers and developers. The library 
contains properties of structural materials commonly used, thermo- 
physical properties of several working fluids, correlations for heat 
transfer calculations and specifications of mechanical ar- 
rangements (including various drive mechanisms) that can be uti- 
lized to model a particular engine. The library also contains alterna- 
tive modules to perform analysis at different levels of sophistica- 
tion, including design optimization. A reversing flow heat transfer 
facility is operating at Argonne to provide data at prototypic Stir- 
ling engine operating conditions under controlled laboratory condi- 
Guus Metsedemantina to santah eo velliinnsecibaed nade 
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51180 (DOE/NASA/50112—66) NASA/DOE automo- 
tive Stirling engine project. Overview 1986. Beremand, D.G.; 
Shaltens, R.K. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). 1986. 
Contract AI01-85CE50112. 2lp. (NASA-TM—87345; 
CONF-860810—21). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86013927. 
From Intersociety energy 
ence; San 


conversion engineering confer- 
,» CA, USA (25 Aug 1986). 

E/NASA Automotive Stirling Engine Project is re- 
viewed and its technical progress and status are presented. Key 
technologies in materials, seals, and piston rings are progressing 
well. Seven first-generation engines, and midifications thereto, have 
accumulated over 15 000 hr of test time, including 1100 hr of in- 
vehicle testing. Results indicate good progress toward the program 
goals. The first second-generation engine is now undergoing initial 
testing. It is expected that the program goal of a 30-percent im- 
provement in fuel economy will be achieved in tests of a second- 
generation engine in a Celebrity vehicle. 


3303 Electric-powered Systems 
REFER ALSO TO CITATION(S) 50847 


51181 (DOE/CS/50101—T32) Program management for 
the Electric and Hybrid Vehicles Program. Forty-first 
progress report, December 1984 and annual report for calen- 
dar year 1984, (Aerospace Corp., Washington, DC (USA). 
Electric and Hybrid Vehicle Directorate). 23 Jan 1985. 
Contract AC08-80CS50101. 149p. NTIS, PC A07/MF A011; 
1; GPO Dep. File Number DE86014865. 

Since its inception in 1976, the DOE Electric and Hybrid 
Vehicle (EHV) Program has sponsored a wide range of activities 
aimed at improving batteries, components, subsystems, and com- 
plete vehicles. This wide range of activities over a similarly broad 
range of technologies requires a multidisciplinary team to manage 
and monitor the activities effectively. The objective of the EHV 
Program is to expeditiously maximize the national petroleum sav- 
ings potential of EHVs while providing energy and petroleum flexi- 
bility for the Nation. This goal will be achieved by accelerating the 
research and development of those technologies that could provide 
vehicles conducive to significant market penetration. 


progress report, November 1985. (Aerospace Corp., 

ington, ington, DC (USA). Electric and Hybrid Vehicle Director- 
ate). 30 Dec 1985. Contract AC08-80CS50101. 94p. NTIS, 
PC A05/MF A0O1; 1; GPO Dep. File Number D: 6014864. 

Since its inception in 1976, the DOE Electric and Hybrid 
Vehicles (EHV) Program has sponsored a wide range of activities 
aimed at improving batteries, components, subsystems, and com- 
plete vehicles. Those activities involve a similarly broad range of 
technologies, and a multidisciplinary team is required to manage 
and monitor the activities effectively. The objective of the EHV 
Program is to expeditiously maximize the national petroleum sav- 
ings potential of EHVs while providing energy and petroleum flexi- 
bility for the nation. This goal will be achieved by accelerating the 
research and development (R & D) of those technologies that could 
provide vehicles conducive to significant market penetration. 


51183 (DOE/ID—10142) Performance test results for 
the EATON AC-3 cone J powertrain in an electric 
test bed — Heiselmann, H W. (idaho National Engi- 
neering Lab., Idaho Falls (USA)). Jun 1986. Contract 
AC07-761D01570. 210p. NTIS, PC A10/MF AO1; 1; GPO 
Dep. File Number DE8601490i. 

The purpose of the INEL testing was to provide test results 
from which an evaluation of the performance capabilities of the 
Eaton ac powertrain could be made and compared with other elec- 
tric vehicle propulsion systems. The major portion of the testing in- 
volved the use of a chassis dynamometer to simulate the road load 
losses of the test bed vehicle. Road load losses were determined by 
coastdown testing the vehicle. Battery characterization tests were 





6973 / ERA-11/22 


also performed on deep-discharge marine, flooded electrolyte, lead 
acid batteries used as the primary battery pack to power the vehicle 
powertrain for the majority of these tests. This battery pack con- 
sisted of sixteen 12-volt modules that had characteristics which 
closely matched the EV800 electric vehicle batteries, which were 
used as the reference in the powertrain/vehicle design. Brief road 
tests, aimed at identifying the severity of previously identified drive 
line oscillations and obtaining some test data for road conditions 
were also performed. Results are presented for the dynamometer 
and road tests performed at the INEL. Discussion and comparisons 
of the dynamometer and road test data with test data from other 
sources is also presented. 


51184 (TVA/OP/EDT—86/7) Test and evaluation of the 
zine-chloride battery powered KUBVAN. Blickwedel, T.W. 
(Tennessee Valley Authority, Chattanooga (USA). Trans- 
portation Projects). Jan 1986. 61p. NTIS, PC A04/MF A011. 
File Number DE86901722. 

A Grumman KUBVAN, fitted with an experimental zinc- 
chloride battery system, was tested at TVA’s Electric Vehicle Test 
Facility during the period February to April 1985. Extremely limit- 
ed data were obtained on the performance and energy efficiency of 
this battery due to the premature failure of the electrolyte circulat- 
ing (pump P1) and the subsequent sump rupture created by the re- 
action between chlorine and hydrogen within the battery sump. 
This occurred in the partially discharged battery during a 75A ca- 
pacity load test. This mode of failure of this mobile battery system 
raises questions concerning the operation of zinc-chloride batteries 
in electric vehicles. 


3304 Hybrid Systems 


REFER ALSO TO CITATION(S) 51181, 51182 
3307 Emission Control 


REFER ALSO TO CITATION(S) 51949 


51185 (AD-B—080437/7/XAB) Acute inhalation toxicity 
of diesel fuels (DF2 and DF1) used in Vehicle Engine Ex- 
haust Smoke Systems (VEESS). Technical report, October 
1978-August 1979. Callahan, J.F.; Crouse, C.L.; Affleck, 
G.E.; Farrand, R.L.; Dorsey, R.W. (Army Armament Re- 
search and Development Command, Aberdeen Proving 
Ground, MD (USA). Chemical Systems Lab.). Jun 1983. 
67p. (ARCSL-TR—82064). NTIS, PC A04/MF AO1. 

Toxic studies were conducted with rats, mice, and guinea 
pigs to determine acute effects from single exposures to M60A1- 
tank-generated DF2 and DF1 (diesel fuel) smoke and/or exhaust 
clouds under static airflow conditions. Emissions were disseminated 
with the Vehicle Engine Exhaust Smoke System (VEESS) and ex- 
posure periods ranged from 15 to 300 minutes. At attempted air- 
borne concentrations of 10.0 to 12.0 mg/i (10,000 cu.m to 12,000 
cu.m) of the DF2 and DF1 smoke/exhaust mixtures and 0.2 mg/1 
(200 mg/cu.m) of the exhausts, toxic signs (excluding death) and 
lung compliance changes were observed after 15-minute exposures. 
Death and pathological abnormalities of the lung were seen after 
16-minute exposures to DF2 smoke and/or exhaust. Exposures to 
DF1 smoke/exhaust showed lung pathology and death by 120 min- 
utes while death and turbinate lesions were observed in animals ex- 
posed to DF1 exhaust for 60 minutes. Experimental evidence sug- 
gests that a principal toxic component for each type of cloud, re- 
gardless of the fuel source, is an inherent component of the generat- 
ed exhausts. 


51186 (AD-B—082020/9/XAB) Acute inhalation toxicity 
of diesel fuels, MIL-F-46162-Referee Grade I(Arctic) and 
MIL-F-46162 Referee Grade Il(regular), used in Vehicle 
Engine Exhaust Smoke Systems (VEESS). Technical report, 
February-May 1980. Callahan, J.F.; Crouse, C.L.; Affleck, 
G.E.; Farrand, R.L.; Dorsey, R.W. (Army Armament Re- 
search and Development Command, Aberdeen Proving 
Ground, MD (USA). Chemical Systems Lab.). Jun 1983. 
79p. (ARCSL-TR—82065). NTIS, PC A05/MF A0O1. 


Toxic studies were conducted with rats and guinea pigs to 
determine acute effects from single exposures to M60A1 tank-gen- 
erated MIL-F-46162-Referee (Arctic) and (Regular) Grade diesel- 
fuel smoke and/or exhaust clouds under static airflow conditions. 
Emissions were disseminated with the Vehicle Engine Exhaust 
Smoke System (VEESS) and exposure periods ranged from 15-180 
min in the case of the smoke/exhaust emissions and 60-180 min 
with the exhausts. At attempted airborne concentrations of 10-12 
mg (10,000-12,000 mg/cu m) of the Arctic and Regular Grade 
diesel fuel smoke/exhaust mixtures and 0.07 mg/1 (70 mg/cu m) of 
the exhausts; toxic signs (excluding death) were seen after 15- and 
60-min exposures to the Arctic-grade diesel fuel smoke/exhaust 
emissions and death was observed at the 180-min exposures. The 
exhaust emissions from the same fuel caused toxic signs including 
death after 60- to 180-min exposures. Regular-grade diesel-fuel 
smoke/exhaust caused toxic signs and death in animals after 60- to 
180-min exposures, while the exhaust clouds from the same fuel 
caused toxic signs at 60 min and toxic signs including death at 180 
min. Significant respiratory changes are evidenced by pulmonary 
function tests were observed after 15-min exposures to the smoke/ 
exhaust emissions from either type of Referee Grade diesel fuel and 
similar effects were seen after 60-min exposures to the exhausts. 


3308 Alternative Fuels 
REFER ALSO TO CITATION(S) 50263, 50264 


51187 (UCRL—95037) Chemical kinetics and engine 
knock. Westbrook, C.K. (Lawrence Livermore National 
Lab., CA (USA)). 22 Jul 1986. Contract W-7405-ENG-48. 
28p. (CONF-860764—1). NTIS, PC A03/MF A011; GPO 
Dep. File Number DE86014775. 

From Workshop on the gas flame structure; Novosibirsk, 
USSR S Jul 1986). 

Engine knock in internal combustion engines provides an im- 
portant limit to the improvements in combustion efficiency which 
could otherwise be achieved by increasing the compression ratio. 
Knock is generally believed to be the result of the spontaneous 
thermal ignition of a quantity of fuel-air mixture in the combustion 
chamber before it can be consumed by a “normal” flame propagat- 
ing through the chamber. Strategies intended to ameliorate the 
knock problem must be based on a thorough understanding of the 
thermokinetic process of autoignition of hydrocarbon fuel-air mix- 
tures under conditions which occur in automobile engines. In this 
paper, kinetic modeling of this autoignition process will be de- 
scribed, beginning with “low temperature” oxidation (500 to 
800°K), cool flames, and the negative temperature coefficient, fol- 
lowed by kinetics in the intermediate temperature range (T = 
1000K), extending finally to high temperature oxidation kinetics. 
The fuels used as examples will include the common ones such as 
methane and propane, but other examples for more complex, realis- 
tic fuels such as n-octane and iso-octane will also be used in order 
to illustrate the modeling of the importance of fuel molecular struc- 
ture on the kinetics of autoignition. Use of this kinetic model to ex- 
plain the mode of operation of antiknock additives such as tetra- 
ethyl lead will also be outlined. 


36 MATERIALS 


REFER ALSO TO CITATION(S) 51455, 51456 


51188 (DOE/ER—0295) Materials Sciences programs, 
fiscal year 1986. (USDOE Office of Energy Research, 
Washington, DC. Materials Sciences Div.). Sep 1986. 278p. 
NTIS, PC A13/MF A0l; GPO Dep. File Number 
DE86015957. 

Purpose of this report is to provide a convenient compilation 
and index of the DOE Materials Sciences Division programs. The 
report is divided into six sections. Section A contains all Laborato- 
ry projects, Section B has all contract research projects, Section C 
has projects funded under the Small Business Innovation Research 
Program, Sections D and E have information on DOE collabora- 
tive research centers, Section F gives distribution of funding, and 
Section G has various indexes. 
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51189 (DOE/ER/45116—14) Report of a discussion 
meeting on the structure of internal interfaces. Balluffi, R.W.; 
Ruehle, M.; Sutton, A.P. husetts Inst. of Tech., 
ae (USA). Dept. of Materials Science and Engi- 
-Planck-Institut fuer Metallforschung, Stutt 

pene. F.R.). Inst. fuer Werkstoffwissensc 
Oxford Univ. (UK). Dept. of Metallurgy and Science of 
Materials). [1986]. Contract FG02-84ER45116. . NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number D 6015730. 

The present report describes briefly the main conclusions 
reached at a small two and a half day discussion meeting concerned 
with the “Structure of Internal Interfaces” which was held at the 
Max Planck Institut fuer Metallforschung in Stuttgart, West Ger- 
many, during 29-31 January, 1986. Purpose of this meeting was to 
discuss critically a limited number of selected topics which were 
thought to be of particular current interest in the field: evaluation 
of a number of the main experimental techniques with particular 
emphasis on their limitations and the roles that they might play in 
future work; evaluation of efforts to calculate interfacial structure 
with particular emphasis on the problems associated with current 
techniques and the possibilities of developing better approximations; 
and discussions of the status of several structural phenomena at 
interfaces which are currently controversial. 68 refs. 


51190 (PNL-SA—12962) New dimensions in fracture me- 
chanics: fractals, scaling and deformation/damage metrics. 
Williford, R.E. (Pacific Northwest Lab., Richland, WA 
i aie Feb 1985. Contract AC06-76RL01830. 3lp. NTIS, 
A03/MF A01; GPO Dep. File Number DE86015532. 

Scaling relations for various fracture processes occurring on 
characteristic length scales ranging from atomic to sample size are 
developed in terms of the noninteger dimensionality of certain geo- 
metric forms known as fractals. Changes in the fractal dimensiona- 
lity as J/sub Ic/ is approached are interpreted as measures of defor- 
mation or damage. Other features of fractals also provide measures 
of deformation or damage localization. 


— (SAND—86-0359C) Hypervelocity impact of mix- 

> Dee D.S. (Sandia National Labs., Albuquer- 

NM (USA)). 1986. Contract ‘AC04-76DP00789. 9p. 

CONF- -861091—2). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE86012851. 

From Hypervelocity impact symposium; San Antonio, TX, 
USA (21 Oct 1986). 

The study of the behavior of mixtures during shock loading 
entails several special problems which are both physical and com- 
putational in nature. On the physical level, many mixtures of inter- 
est such as engineering composites and water-saturated geological 
materials have constituents which are both soft and porous. Thus 
hypervelocity impact produces enormous heating. The distribution 
of this heating between the constituents of the mixture must be un- 
derstood before accurate predictions of Hugoniot states and release 
paths can be achieved. On the computational level, numerical solu- 
tions within a wavecode framework require simultaneous solutions 
of an equation of state and conservation of energy equation for 
each constituent of the mixture. At present, to achieve these solu- 
tions a numerical subcycling scheme is required. In this paper these 
problems are discussed in detail. A formulation of the theory of 
mixtures is presented which is both complex enough to encompass 
the essential physics of many problems and simple enough to be in- 
corporated into many wave propagation codes. Results of calcula- 
tions are compared to impact and release experiments on a mixture 
of water and powdered calcite. 


3601 Metals And Alloys 


REFER ALSO TO ge 49829, 49946, 50028, 50127, ae 50518, 
50537, 50537, 50538, 50539, 50539, 50544, 50544, 50544, 1, 50633, 


50590, 505 
50644, 50646, 50974, 51144, 51389, 51401, 51504, 51511, 31584 51657, 


50642, 
51663, 51688, 52724, 53029, 53032, 53032, 53034, 53035, 53035, 53035, 53036, 
53036, 53037, 53037 


51192 (AD-A—168118/8/XAB) Microstructural charac- 
terization of LPCVD (low 


pressure chemical vapor deposition) 
tungsten interfaces, Paine, D.C.; Bravman, J.C.; Saraswat, 
K.C. (Stanford Univ., CA (USA). ee for’ Integrated 
Systems). 1985. 7p. NTIS, PC A02/MF A 
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Three important interfacial morphologies are observed in 
LPCVD tungsten on silicon: lateral encroachment, interface rough- 
ness, and wormhole structures. They have been shown to be, in 
part at least, a result of defect condition. Defects positively identi- 
fied using XTEM include residual native oxide and dislocations 
from ion implantation. A third phase, possibly tungsten silicide, has 
been observed but not uniquely identified. Extensive lateral en- 
croachment has been shown to be related to the presence of residu- 
al implant damage. Specifically, dislocation loops under oxide 
grown over arsenic-implanted silicon were implicated. Interface 
roughness appears to result from both residual native oxide patches 
on the silicon surface as well as to the formation of small protru- 
sions of a third, probably silicide phase. The electron-microscopy 
techniques of microdiffraction and Moire analysis were used in an 
attempt to identify the third phase. The presence of a third phase 
has led to the proposal of a mechanism for formation of the worm- 
hole structure. Additional work, currently underway, will establish 
the identity of both the interfacial phase and the wormhole parti- 
cles. 


51193 (AECL—8702) Mechanisms of hydrogen absorp- 
tion by zirconium alloys. Cox, B. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Jan 1985. 39p. (CONF-841157—105-Summ.). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86703056. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

This paper summarizes our present understanding of the 
three primary mechanisms by which hydrogen isotopes can enter 
zirconium alloys in service. These are: (i) reaction with and adsorp- 
tion of hydrogen gas from atmospheres containing insufficient oxi- 
dant to maintain the protective oxide film, (ii) diffusion into the 
metal of a fraction of the hydrogen released in the cathodic partial 
cell during oxidation in water or steam, (iii) diffusion of hydrogen 
isotopes through a metallurgical bond with a dissimilar metal which 
provides a window through the normally protective oxide film. It is 
shown that while all three mechanisms can be specified qualitative- 
ly with some certainty, and while supporting circumstantial evi- 
dence is often available, the basic rate constants for the various 
steps in the reactions are largely unknown. 


51194 (BDX—613-3470-R) Adhesive and surface prepara- 
tion evaluation for stainless steel used in electrical assemblies. 
Tira, J.S. (Allied Corp., Kansas City, MO (USA). Bendix 
Kansas City Div.). Jun 1986. Contract AC04-76DP00613. 
15p. (CONF-861004—2). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86012293. 

From 18. Society for the Advancement of Materials and 
Process Engineering national technical conference on materials; Se- 
attle, WA, USA (7 Oct 1986). 

Adhesive bonding provides an alternate method for attach- 
ment of electrical and electronic devices to structural support 
frames and castings. It can save space and weight. A nitrile-epoxy 
film adhesive was selected for use because of its strength, high peel 
resistance and low (85°C) cure temperature. By mechanical and an- 
alytical testing, it was shown that adhesive could be cured at a low 
(85°C) temperature; however, the cure time must be increased to 
obtain a sufficiently high (>90°C) glass transition temperature. Ab- 
sorbed atmospheric moisture will influence shear strength and adhe- 
sion. Conditioning in flowing dry nitrogen to remove moisture for 
too long a time may reduce adhesion (peel) because of possible loss 
of butyl glycidyl ether, a diluent, which results in less adhesive 
flow and wetting during cure. Wet blasting and dry air plasma 
treatment are two surface preparation methods for obtaining high 
shear strength and adhesion results with cohesive failure. 


51195 (BNL—38225) Initiation of stress corrosion crack- 
ing of sensitized type 304 stainless steel. Isaacs, H.S. (Brook- 
haven National Lab., Upton, NY (USA). Metallurgy and 
Materials Science Div.). 1986. Contract AC02-76CH00016. 
13p. (CONF-861068—9). NTIS, PC A02/MF A001; GPO 
Dep. File Number DE86012699. 

From Electrochemical Society fall meeting; San Diego, CA, 
USA (19 Oct 1986). 

The corrosion potential of stressed sensitized Type 304 stain- 
less steels were studied in oxygen-containing solutions to determine 
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the relation between potential fluctuations and the initiation of 
stress-corrosion cracking. An in situ scanning vibrating electrode 
technique was shown to detect currents coming from growing 
stress corrosion cracks in dilute thiosulfate solutions at temperatures 
below 90°C. The onset of the cracking was clearly indicted by 
rapid decreases in the potential. It was observed that small cracks, 
which had grown for a limited period, were not susceptible to rein- 
itiation of the cracking process. The onset of cracking was clearly 
observable by marked decreases in the potential which continued to 
decrease if cracking remained active and increased when cracking 
stopped. At and above 200°C there were no potential fluctuation 
indicative of the onset of stress-corrosion cracking. Small potential 
differences between platinum and stainless steel were observed 
demonstrating the presence of a single electrochemically reversible 
reaction determined the potential of all metals within the stainless 
steel autoclave, and thus masking the onset of cracking. The pres- 
ence of only an iron-containing deposit on the platinum suggested 
that a sufficiently reversible redox couple was set up between de- 
posited iron oxide and a soluble iron species in solution which 
dominated the potential of the stainless steel and the platinum. 


51196 (BNL—38391) Interface EXAFS using glancing 
angles. Heald, S.M.; Tranquada, J.M.; Chen, H. (Brookha- 
ven National Lab., Upton, NY (USA)). 1986. Contract 
AC02-76CH00016; SOS: 80ER 10742. Tp. (CONF-860753— 
4). NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86014768. 

From International conference on EXAFS and near edge 
structure; Saumur, France (7 Jul 1986). 

The use of glancing angles to obtain EXAFS signals from 
thin interfacial regions is described. The technique is applicable to 
the case of a light overlayer on a heavy substrate for which total 
external reflection can be caused to occur at the interface. In this 
case the penetration into the substrate is very small (~20 to 30 A 
in many cases). Data have been obtained on two systems: Al on Cu 
and Ag on Au. The Al on Cu samples had 1000 A of Al on Cu and 
measurements were made on the interface structure as a function of 
annealing temperature. For anneals above 140°C clear indication of 
the growth of CuAk at the interface is observed. The interface sen- 
sitivity was then verified by varying the glancing angle to deter- 
mine the CuAlk layer thickness. Even for CuAl layers as thin as 
100 A, the EXAFS signal is essentially pure CuAk with little con- 
tamination from the underlying Cu. For Ag on Au there is no com- 
pound formation and these techniques were used to look at interdif- 
fusion as a function of annealing. In particular the Au environment 
in Ag grain boundaries could be detected. 


51197 (BNL—38395) EXAFS study of copper-hafnium 
multilayers. Heald, S.M.; Tranquada, J.M.; Clemens, B.M.; 
Stec, J.P. (Brookhaven National Lab., Ms ton, NY (USA); 
General Motors Corp., Warren, MI (USA). Physics Dept.). 
1986. Contract AC02-76CH00016; AS05-80ER 10742. Sp. 
(CONF-860753—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86014773. 

From International conference on EXAFS and near edge 
structure; Saumur, France (7 Jul 1986). 

EXAFS measurements have been made on a number of Cu- 
Hf multilayers with modulation wavelengths of 1/2 to 20 close- 
packed monolayers. Clear indications are found for an amorphous 
interfacial compound. Fitting of the EXAFS spectra indicate that 
the interfacial regions are about 8 to 10 layers thick, and contain 
nearly equal numbers of layers of Hf and Cu. Results are compared 
to x-ray diffraction studies of the same samples. 


(BNL—38445) SS ee 
and muon Knight shift in various heavy: oe Tk 
Uemura, Y.J.; Kossler, W.J.; mite, Be B,; 

Schone, H.E.; Yu, X.H.; Stronach, CE; Lantioed, 
Noakes, DR; Keitel, R. (Brookhaven acest x 


Upton, NY (USA); College of William and Mary, 

burg, VA (USA); Vir, State Univ., Petersburg (USA); 
George Mason Univ., Fairfax, VA (USA); TRIUMF, Van- 
couver, British Columbia hewan Univ., 
Saskatoon (Canada)). 1986. Contract AC02-76CH00016. 6p. 
(CONF-8606134—5). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86014852. 


Williams- 
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From 4. international conference on muon spin rotation, re- 
laxation and resonance; Uppsala, Sweden (1 Jun 1986). 

Positive muon spin precession has been observed in varius 
heavy-fermion systems in the transverse external magnetic field. In 
the superconductor CeCu/sub 2.1/Sie, the relaxation rate of muon 
spins increases rapidly with decreasing temperature below T/sub c/ 
. This is interpreted as the results of the inhomogeneous fields due 
to the imperfect penetration of the external field into the type-II su- 
perconducting state. The magnetic-field penetration depth A is de- 
rived from the observed muon spin relaxation rate. A is about 1200 
A at T ~ 0.5T/sub c/, and the temperature dependence of A is 
consistent with the relation expected for a BCS superconductor. 
We have also measured the muon Knight shift K/sub p/ in the 
normal (or paramagnetic) state of various heavy-fermion systems. 
K/sub p/ is large and negative (about -1000 ~ -3000 ppM at T = 
10 K) for CeCusSiz, UPts and CeAls, while more complicated sig- 
nals are measured in CePbs and CeBs. The negative muon Knight 
shift in the non-magnetic heavy-fermion systems is discussed in 
terms of the Kondo-coupling between the conduction- and f-elec- 
trons. 


51199 (CEA-CONF—7973) Ordering and annealing of 
quenched CusAu. Doyama, M.; Moser, P.; Hillairet, J. (CEA 
Centre d’Etudes Nucleaires de Grenoble, 38 (France)). Jan 
1985. 4p. (CONF-850169—22). NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE86751281. 

From 7. international conference on positron annihilation; 
New Delhi, India (6 Jan 1985). 

Positron lifetime and electrical resistivity measurements are 
made on CusAu after quenching from high temperature. A positron 
lifetime of 240 ps is found, longer than that for the single vacancy 
(200 ps), showing that quenched-in defects are already small vacan- 
cy complexes. A further increase up to 280 ps occurs during 300- 
400 K anneals indicating the formation of three dimensional voids 
of a least six vacancies. No change in resistivity, that is, no order- 
ing is associated with this clustering stage. The first resistivity 
decay occurs at 410 K, attesting long range ordering due to the 
motion of single vacancies produced by cluster evaporation. A 
second decay corresponds to the long range ordering by the vacan- 
cies in thermodynamical equilibrium. 


51200 (CEA-CONF—7974) Ordering and recovery of 
CusAu irradiated by 3 MeV electrons at 20K. Doyama, M.; 
Moser, P.; Huguenin, D.; Alamo, A.; Corbel, C. (CEA 
Centre d'Etudes Nucleaires de Grenoble, 38 (France)). Jan 
1985. 4p. (CONF-850169—21). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86751280. 

From 7. international conference on positron annihilation; 
New Delhi, India (6 Jan 1985). 

In 20 K, 3 MeV electron irradiated CusAu, single vacancies 
migrate at 260 K and form three dimensional vacancy clusters 
which evaporate above 400 K. Only slight differences are observed 
in previously ordered or disordered alloys (in ordered alloy, the 
clusters are smaller but in higher concentration). A model is given 
which explains the two steps of the long range ordering induced by 
the electron irradiation in terms of single vacancy long range mi- 
gration occuring before (250-300 K) or after (400-450 K) the vacan- 
cy clustering. 


51201 (CEGB-TPRD/B—0715/85) Analysis of micros- 
tructural changes in irradiated pressure vessel steels using 
Small Angle Neutron Scattering. Buswell, J.T.; Jones, R.B.; 
Little, E.A.; Sinclair, R.N. (Central Electricity ae 
Board, Berkeley (UK). Berkeley Nuclear Labs.; Warwic 

Univ., Coventry (UK). Dept. of Chemistry and Molecular 
Sciences; UKAEA Atomic Energy Research Establishment, 
2p. @ Materials Physics and Metallurgy Div.). Oct 1985. 

(PWR/RCC/MWG/P—85-523). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86703251. 

Small Angle Neutron Scattering (SANS) has been used to 
investigate the influence of Cu, Ni and P on radiation hardening 
and embrittlement in neutron irradiated ferritic steels. Micro-struc- 
tural features < 5nm diameter responsible for hardening have been 
tentatively identified by ae SANS with observed strength 
changes using dispersed barrier models. The alloys stud- 
ied include commercial mild- and A538B-type nuclear pressure 
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vessel steels and impurity-doped model variants. Irradiations cov- 
ered both accelerated and surveillance conditions to doses of 0.015 
- 3 x 10% n m™? (E>1MeV) and temperatures 180°C-290°C. The 
analysis suggests two hardening components, one independent of 
Cu content and one dependent on Cu content >approx. 0.1 wt %. 
The results are discussed in terms of the precipitation of copper or 
copper-rich particles containing Fe, Ni or vacancies. 


51202 (CONF-8606142—2) Foil neutralizer microstruc- 
tural characterization summary of preliminary results. Nolan, 
T.A.; Hughes, M.R. (Oak Ridge National Lab., TN (USA)). 
1986. Contract AC05-840R21400. 10p. NTIS, "PC A02/MF 
A01; 1; GPO Dep. File Number DE86014868. 

From 2. joint US Army SDC/BNL neutralizer workshop; 
Upton, NY, USA (17 Jun 1986). 

Microstructural analysis has been performed on two alumi- 
num neutralizer foils prior to and after H- irradiation at the Ar- 
gonne National Laboratory. Utilizing primarily transmission elec- 
tron microscopy (TEM), it was determined that the foils were 
nearly continuous and polycrystalline and were not appreciably af- 
fected by the irradiation exposure. 


eee (CONF-8606185—1) Effect of strain on the elastic 
properties of superlattices. Schuller, I.K.; Grimsditch, M. 
—— National Lab., IL (USA). Materials Science and 
ology Div.). Apr 1986. Contract W-31-109-ENG-38. 
NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 

ap NT 

From American Vacuum Society symposium on strained- 
layer supperlattices; Clinton, NJ, USA (4 Jun 1986). 

The elastic properties of superlattices is strongly affected by 
strains in these materials. Elastic anomalies have been found in Nb/ 
Cu, Mo/Ni, V/Ni, and Au/Cr superlattices. The strains measured 
with x-rays explain quantitatively the elastic softening in Mo/Ni. 
An extension of these arguments explain not only the softening of 
Nb/Cu but the hardening and softening observed in Au/Cr. The 
origin of the strains is not known at the present time. 


51204 (CONF-8606191—1) Bombardment-induced segre- 
gation and redistribution. Lam, N.Q.; Wiedersich, H. (Ar- 
gone National Lab., IL (USA). Materials Science and 
echnology Div.). Apr 1986. Contract W-31-109-ENG-38. 
48p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE86014535. 

From International symposium on sputtering; Vienna, Aus- 
tria (2 Jun 1986). 

During ion bombardment, a number of processes can alter 
the compositional distribution and microstructure in near-surface re- 
gions of alloys. The relative importance of each process depends 
principally on the target composition, temperature, and ion charac- 
teristics. In addition to displacement mixing leading to a randomiza- 
tion of atomic locations, and preferential loss of alloying elements 
by sputtering, which are dominant at relatively low temperatures, 
several thermally-activated processes, including radiation-enhanced 
diffusion, radiation-induced segregation and Gibbsian adsorption, 
also play important roles. At elevated temperatures, nonequilibrium 
point defects induced by ion impacts become mobile and tend to 
anneal out by recombination and diffusion to extended sinks, such 
as dislocations, grain boundaries and free surfaces. The high defect 
concentrations, far exceeding the thermodynamic equilbrium values, 
can enhance diffusion-controlled processes, while persistent defect 
fluxes, originating from the spatial non-uniformity in defect produc- 
tion and annihilation, give rise to local redistribution of alloy con- 
stituents because of radiation-induced segregation. Moreover, when 
the alloy is maintained at high temperature, Gibbsian adsorption, 
driven by the reduction in free energy of the system, occurs even 
without irradiation; it involves a compositional perturbation in a 
few atom layers near the alloy surface. The combination of these 
processes leads to the complex development of a compositionally- 
modified layer in the subsurface region. In the present paper, select- 
ed examples of these different phenomena and their synergistic ef- 
fects on the evolution of the near-surface compositions of alloys 
during sputtering and ion implantation at elevated temperatures are 
discussed. 74 refs., 7 figs., 1 tab. 
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51205 (DOE/ER—0046/24) Damage analysis and funda- 
mental studies. Quarterly progress report, October-December 
1985. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Feb 1986. Contract AC06-76FF02170. 107p. 
NTIS, PC A06/MF AOi; 1; GPO Dep. File Number 
DE86012220. 


Separate abstracts have been prepared for 11 of the included 
sections. (MOW) 


51206 (DOE/ER/10427—2) [Adsorption on metal sur- 
faces]. Final technical report. Park, R.; Glover, R.; Einstein, 
T. (Maryland Univ., College Park (USA)). [1984]. Contract 
AS05-79ER 10427. 8p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86015902. 

Reported are: LEED studies of Ti epitaxy on Si, reflected 
energy loss fine structure of Cu, several theoretical studies, and 
chemisorption of oxygen on metals (Sm, Ni). (DLC) 


(DOE/ER/10972—4) Influence of nitrogen on the 
sensitization, corrosion, mechanical and microstructural prop- 
erties of austenitic stainless steels. Technical progress report. 
Clark, W.A.T. (Ohio State Univ., Columbus (USA). Dept. 
of Metallurgical Engineering). Jul 1986. Contract AC02- 
81ER10972. 126p. NTIS, PC A07/MF A01; 1; GPO Dep. 
File Number DE86015037. 

During the fourth year of this project, the research effort 
has continued in the two main areas of activity. Further progress 
has been made in the characterization of the electrochemical as- 
pects of the effect of nitrogen on the sensitization and stress corro- 
sion cracking behavior of stainless steels, with the emphasis on 
completing the systematic study of the effect of varying nitrogen 
and carbon contents in a controlled manner. In the second area of 
the project, the physical metallurgy of the sensitization process has 
been examined using a variety of experimental techniques and theo- 
retical models. The status of the individual project tasks is briefly 
outlined, and then a more detailed report of the work conducted 
during the year given. 101 refs., 74 fig. 


51208 (DOE/ER/45167—5) Crack initiation and growth 
under far-field cyclic compression: theory, experiments and 
applications. Suresh, S.; Christman, T.; Bull, C. (Brown 
Univ., Providence, RI (USA). Div. of Engineering). 1986. 
Contract FG02-84ER45167. 29p. (CONF-860185—1). NTIS, 
PC A03/MF A0O1; 1; GPO Dep. File Number DE86015670. 

From International symposium on short fatigue cracks; Santa 
Barbara, CA, USA (5 Jan 1986). 

The application of cyclic compressive loads can result in the 
propagation of fatigue cracks from stress concentrations (i.e., notch, 
void, etc.). Such cracks, initiated under the influence of residual 
tensile stresses in the vicinity of the stress concentration, generally 
grow at a progressively decreasing rate before arresting completely. 
Although the occurrence of this phenomenon had long been recog- 
nized, very little is known about the mechanics and mechanisms of 
crack advance under imposed cyclic compressive loads. In this 
paper, we examine the influence of stress state, crack-tip plasticity, 
load range and microstructure on the characteristics of crack initi- 
ation and (short crack) growth under fully compressive far-field 
cyclic loads. Some important applications of the phenomenon of 
crack initiation under far-field cyclic compression to the study of 
“long” and “short” (tensile) fatigue cracks are discussed. It is dem- 
onstrated that this phenomenon offers a useful tool for quickly ob- 
taining estimates of fatigue crack growth threshold while minimiz- 
ing some of the uncertainties inherent in the conventional (load- 
shedding) procedures. Furthermore, the initiation of cracks from 
notches subject to remote compression is shown to offer some valu- 
able insights into the growth and closure behavior of physically- 
small (tensile) cracks. The significance and limitations of the com- 
pression method are described. 


(DOE/ER/75172—1, 44 53) Creep-fatigue-envi- 


ronment interaction in bainitic 2. 1Mo steel. Kschinka, 
B.A. (Univ. of Illinois, Urbana). 1985. NTIS, PC A06/MF 
AOl1. File Number DE85016928. (CONF-8503162—Absts.). 
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From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


51210 (DOE/ER/75172—1, pp 54) Elevated temperature 

and a effects on ses. Menon, S.R. (Univ. of 

NTIS, PC A06/MF 

AOl. File Number ee DEES so28 3028, (GONF-8503162-— Abets.) 

From 22. annual American Nuclear Society midwest student 

conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


51211 (DP-MS—85-151-Rev.) Test methods for selection 
of materials of construction for high-level radioactive waste 
vitrification. Revision. Bickford, D.F.; Corbett, R.A.; ~_< 
son, W.S. (Savannah River Lab., Aiken, SC (USA); Du 
Pont de Nemours (E.I.) and Co., Wilmington, DE (USA). 
Engineering Dept.). 1986. Contract AC09-76SR00001. 19p. 
(CONF-860418—16-Rev.). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86015685. 

From 88. annual meeting of the American Ceramic Society; 
Chicago, IL, USA (27 Apr 1986). 

Candidate mai of construction were evaluated for a fa- 
cility at the Department of Energy's Savannah River Plant to vitri- 
fy high-level radioactive waste. Limited operating experience was 
available under the corrosive conditions of the complex vitrification 
process. The objective of the testing program was to provide a 
high degree of assurance that equipment will meet or exceed design 
lifetimes. To meet this objective in reasonable time and minimum 
cost, a program was designed consisting of a combination of 
coupon immersion and electrochemical laboratory tests and pilot- 
scale tests. Stainless steels and nickel-based alloys were tested. 
Alloys that were most resistant to general and local attack con- 
tained nickel, molybdenum (>9%), and chromium (where Cr + 
Mo > 30%). Alloy C-276 was selected as the reference material 
for process equipment. Stellite 6 was selected for abrasive service in 
the presence of formic acid. Alloy 690 and ALLCORR were se- 
lected for specific applications. 


51212 (DP-MS—85-152-Rev.1) High Sa materi- 
als for radioactive waste incineration and vitrification. Revi- 
sion 1, Bickford, D.F.; Ondrejcin, R.S.; Salley, L. (Savan- 
nah River Lab., Aiken, Sc (USA); Carnegie-Mellon Univ., 
Pittsburgh, PA (USA). Dept. of Metallurgy and Materials 
Science). 1986. Contract AC09-76SR00001. 19p. (CONF- 
860418—13-Rev.1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86015691. 

From 88. annual meeting of the American Ceramic Society; 
Chicago, IL, USA (27 Apr 1986). 

Incineration or vitrification of radioactive waste subjects 
equipment to alkaline or acidic fluxing, oxidation, sulfidation, car- 
burization, and thermal shock. It is necessary to select appropriate 
materials of construction and control operating conditions to avoid 
rapid equipment failure. Nickel- and cobalt-based alloys with high 
chromium or aluminum content and aluminum oxide/chromium 
oxide refractories with high chromium oxide content have provided 
the best service in pilot-scale melter tests. Inconel 690 and Mono- 
frax K-3 are being used for waste vitrification. Haynes 188 and high 
alumina refractory are undergoing pilot scale tests for incineration 
equipment. Laboratory tests indicate that alloys and refractories 
containing still higher concentrations of chromium or chromium 
oxide, such as Inconel 671 and Monofrax E, may provide superior 
resistance to attack in glass melter environments. 


51213 (DP-MS—85-161) Corrosion evaluation of alloys 

processing. Corbett, R.A.; Bickford, D.F.; 

. (Du Pont de Nemours (E.I.) and Co., Wil- 

3 (USA). Engineering Dept.; Savannah River 

Lab., Aiken, SC (USA)). 1986. Contract AC09-76SR00001. 

17p. (CONF-860304—9). NTIS, PC A02/MF A01; GPO 

Dep. File Number DE86015684. 

From Corrosion '86; Houston, TX, USA (17 Mar 1986). 
Corrosion scouting tests were performed on stainless 

and nickel-based alloys in simulated process solutions to be used in 

a facility to immobilize high-level radioactive waste by incorporat- 

ing it into borosilicate glass. Alloys with combined chromium plus 
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molybdenum contents >30% and also >9% molybdenum, were 
the most resistant to general and local attack. Alloy C-276 was se- 


lected as the reference process equipment material, with Alloy 690 
and ALLCORR selected for specific applications. 


51214 (EGG-M—08886) Automated welding process 

ing and control. Johnson, J.A.; Carlson, N.M.; Bolstad, 1.0. 
Smartt, H.B.; Ward, M.B.; "Allemeier, RT; Lott, L.A.; 
Kunerth, D. C. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Jul 1986. Contract ACO07-761D01570. 10p. 
(CONF-860763—2). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE86014919. 

From Nondestructive characterization of materials; Montre- 
al, Canada (21 Jul 1986). 

A welding machine requires three additional basic compo- 
nents for truly automated operation: sensors which detect physical 
properties of the weld, and a control system for feedback control of 
the weld machine. A research program at the Idaho National Engi- 
neering Laboratory (INEL) is developing ic and ultra- 
sonic sensors to detect the physical properties of the weld and a 
model of the welding process to relate these properties to param- 
eters which can be controlled. This paper discusses first the model 
of the gas metal arc (GMA) welding process and then the sensors 
used to detect the physical properties of the weld. 


51215 (EGG-M—16786) Ultrasonic characterization of 
consolidated 


rapidly solidified application to Type 
304 stainless steel. Telschow, K.L.; Flinn, J.E. (Idaho Na- 
tional Engineering Lab., Idaho Falls (USA)). 1986. Contract 
ACO07-761D01570. 8p. (CONF-860763—1). NTIS, PC A02/ 
MF A0O1; 1; GPO Dep. File Number DE86014900. 

From Nondestructive characterization of materials; Montre- 
al, Canada (21 Jul 1986). 

These results have shown that distinct microstructural fea- 
tures in the consolidated forms of these rapidly solidified powders 
can be observed through ultrasonic measurements. In general,, the 
presence or absence of remnant particle boundaries could be ob- 
served with results depending on the original particle size, particle 


strated microstructural evolution in these materials, including the 


onset of tion zones, grain growth, helium gas condensa- 
tion into bubbles, and the effects of porosity. All of these features 
were observable with the ultrasonic measurements in a nondestruc- 
tive way. Generally, both backscatter energy and attenuation re- 
sults yielded similar information, with the backscatter technique 
being significantly simpler to implement and particularly useful for 
comparative measurements where adequate normalization can be 


51216 eS ae Multiphase mixture model for 
the shock induced consolidation of metal powders. Berry, 
R.A.; Williamson, R.L. (EG and G Idaho, on: Idaho Falls 
(USA)). 1985. Contract AC07-761D01570. a (CONF- 
850736—65). NTIS, PC A02/MF AOI; 1; G Dep. File 
Number DE86014912. 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

, Recently, shock waves have been used to dynamically con- 
solidate rapidly solidified metal powders. Because of the apparently 
low bulk temperatures and accompanying high surface tempera- 
tures, the plastically deformed particles consolidate to form fully 
dense monoliths which essentially retain the unique, metastable 
morphology of the original powder particles. The modeling of con- 
solidation processes is complex and can be approached in several 
ways. In this discussion we adopt a multiphase mixture model ap- 
proach, intermediate to those mentioned. We include the gaseous 
phase in our model because there are indications that it may have 
non-negligible effects. In powder compaction the solid and gaseous 
constituents retain their identities. To construct the multiphase 
model the notions of Truesdell are followed; however, the equa- 
tions must be modified somewhat to account for the immiscible 
nature of the mixture. To use a continuum description for such a 
mixture, a “material particle” is identified as a group of several 
grains of the solid or their gaseous interstitial region. The averaged 
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continuum equations describing the behavior of a “material parti- 
cle” are modified to account, in an approximate way, for the dis- 
crete nature of the mixture. 


51217 (EGG-SCM—7198) Ultrasonic backscatter and at- 
tenuation microstructure characterization: 


measurements for 
application to consolidated rapidly solidified type 304 stain- 
os steel Seen Telschow, K.L.; Flinn, J.E. (idaho Na- 
Lab., Idaho Falls (USA)). Mar 1986. 
eel RCO? 1101570. 4lp. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE86014917. 

Results of this study show that ultrasonic measurements of 
attenuation and backscatter energy can be correlated with micros- 
tructural features in the RSP consolidated materials utilized. At- 
tenuation and backscatter energy were shown to be consistent with 
each other and to yield approximately the same microstructural in- 
formation. This is important because the backscatter technique can 
be implemented more easily than the attenuation measurement as it 
requires access to only one surface of the sample under study. More 
information is available in the backscatter signals, but as yet is not 
understood well enough to be utilized. The high degree of correla- 
tion between the microstructural examinations and the ultrasonic 
measurements allows the latter to be of use in evaluating the effec- 
tiveness of various consolidation methods. This study has concen- 
trated on explosive consolidation, illustrating the differences in mi- 
crostructure that can be obtained from starting with powders pre- 
pared by different processes. Clearly, the large differences observed 
through conventional metallographic examinations were also ob- 
served in the ultrasonic tests. Finally, the consolidation process 
itself was characterized ultrasonically by the comparison with the 
results on the hot extruded specimen. 


51218 (EPRI-EM—4569) Plating, finishing and coating: 
state-of-the-art assessment. Final report. Brooman, E.W. 
(Battelle Columbus Div., OH (USA)). Aug 1986. 151p. Re- 


search Reports Center, "Box 50490, Palo Alto, CA 94303. 


File Number 1186920441. 

This report focuses on the surface finishing of metals or 
metal finishing as it is usually called. Because of the wide range of 
techniques used and the similarity between some of the techniques, 
a classification system was devised to organize the presentation of 
the material. Metal finishing activities have been divided into (1) 
we which include cleaning and surface preparation, (2) 

surface modification or coating, and (3) post-treatments, which in- 
clude thermal diffusion for alloying and curing of point films. 
Under each category the techniques are grouped together accord- 
ing to whether mechanical, chemical, electrical, electrochemical, 
thermal, or physical phenomena are involved. Some techniques re- 
quire a combination of these phenomena to be effective. Following 
process descriptions, a discussion is given of past, present, and pro- 
jected future energy consumption in manufacturing industries and 
in particular with respect to SIC 34 “Fabricated Metals”, and SIC 
347 “Coating, Engraving and Allied Services”. A modest annual 
growth in energy consumption of 2 to 3% is projected through the 
year 2000. Electrical energy will form a larger part of the energy/ 
fuel mix. Developments in metal finishing that will influence energy 
consumption and the energy/fuel mix are briefly discussed. A bibli- 
ography of selected references has been supplied. 


51219 (GKSS—84/E/60) Influence of the thickness of 
on FesoNisoBzo ribbons on their mechanical properties 
under neutron-irradiation and ling, R.; 


thermal annealing. Gerli 
Schimansky, F.P.; Wagner, R. (GKSS-Forsch trum 
Geesthacht G.mbH., Geesthacht-Tesperhude (Germany, 
F.R.); GKSS Forschungszentru trum FR) Ton feoe’ ee 
Geesthac it- 
1984. Nie Pe PC E07; Tr Available from NTIS as TIB/ 
A86-08 87. 

The influence of ribbon thickness, d, on property changes of 
FesoNisBao during thermal annealing and n-irradiation was investi- 
gated using three different reels with d=30, 40 and 50 ym. The 
temperature of embrittlement during thermal annealing is found to 
be the lower the larger d. Concurrently to the embrittlement the 
density of each ribbon increases, stressing the important role of free 
volume for ductile behaviour. Neutron irradiation of thermally em- 
brittled specimens leads to a swelling with an associated restoration 
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of ductility. At higher doses as-quenched ribbons embrittle and the 
flux causing embrittlement is found to be the lower the larger d. 


51220 (HEDL—7606) Stability during thermal annealing 
of micro-oscillations developed in Fe-35.5Ni-7.5Cr during neu- 
tron irradiation. Garner, F.A.; McCarthy, J.M. (Hanford 
Engineering Development Lab., Richland, WA (USA)). Jun 
1986. Contract A 76FF02170. 6p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86015489. 

Compositional micro-oscillations which form in Fe-35.5Ni- 
7.5Cr during neutron irradiation at 593°C are stable during thermal 
annealing at 600°C for 24 hours. For all practical purposes it does 
not matter whether the oscillations represent a stable or metastable 
state, since they cannot be relaxed easily by the limited thermal dif- 
fusion available at the temperatures of their formation. 


51221 (HEDL—7608) Ion-induced spinodal-like composi- 

tional micro-oscillations in Fe-35Ni and its consequences on 
rm stability. Dodd, R.A.; Garner, F.A. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Jun 
1986. Contract AC06-76FF02170. 9p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86015487. 

When Fe-35Ni is irradiated with 5 MeV Ni* nickel ions at 
625, 675 or 725°C spinodal-like micro-oscillations in composition 
develop similar to those observed in Fe-35Ni-7Cr earlier at 675°C. 
Upon cooling down from the irradiation temperature, however, the 
low nickel areas (= 28%) of Fe-35Ni transform to a cellular form 
of martensite. This transformation allows the visualization of the 
spacing and relationship of the low nickel areas. 


51222 (HEDL—7610) Swelling of Fe-Mn and Fe-Cr-Mn 
alloys at high neutron fluence. Garner, F.A.; Brager, H.R. 
SA Engineering Development Lab., Richland, WA 
SA)). Jun 1986. mtract AC06-76FF02170. 5p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86015490. 
Swelling data on neutron-irradiated simple Fe-Cr-Mn and 
Fe-Mn alloys, as well as commercial Fe-Cr-Mn base alloys are now 
becoming available at exposure levels approaching 50 dpa. The 
swelling rate decreases from the ~1%/dpa found at lower expo- 
sures, probably due to the extensive formation of ferritic phases. As 
expected, commercial alloys swell less than the simple alloys. 


51223 (HEDL-SA—3414-FP) Effects of irradiation on 
low activation ferritic alloys. Gelles, D.S.; Hamilton, M.L. 
ord Engineering Development Lab., Richland, WA 
SA). Aug 1986. Contract AC06-76FF02170. 16p. 
(CONF-860421—60). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86015616. 

From 2. international conference on fusion reactor materials 

ati Cones IL, USA (13 Apr 1986). 
activation ferritic or martensitic alloys must have cer- 
sain. steal SecmaeUInGe tain or he tieae teleaion namely 
niobium, molybdenum, nickel, nitrogen and aluminum. Given these 
restrictions, nine bainitic and martensitic alloys have been designed 
as low activation materials covering the composition range Fe- 
2.25Cr to 12Cr and incorporating tungsten and/or vanadium addi- 
tions for strengthening. The alloys have been fabricated, irradiated, 
tensile tested, and examined using transmission electron microsco- 
py. The results demonstrate that low activation ferritic alloys are 
feasible. However, Fe-2.25Cr-V alloys are prone to carbide precipi- 
tation and irradiation hardening during irradiation at 420°C. Fe- 
2.25Cr-V and Fe-9Cr alloys are significantly weakened by irradia- 
tion at 585°C due to precipitate coarsening and dislocation recov- 
ery. The Fe-12Cr compositions appear to be the most interesting 
alloy class, showing negligible irradiation hardening at 420°C and 

only a moderate decrease in strength at 585°C. 


51224 (IKE—5-221) Corrosion of steels in contact with 
molten salts as latent heat storage materials. Heine, D. 
(Stutt Univ. (Germany, F.R.). Inst. fuer Kernener; = 
und ‘giesysteme). Jan 1985. 31p. (In German). 
(US Sales Only), PC A03/MF AOI. 
DE86753181. 

The corrosion behaviour of mild steel (St35.8), boiler steel 
13CrMo44 and stainless steel X10CrNiMo1810 in contact with the 


File Forewed 





6979 / ERA-11/22 


eutectic salt mixtures AlCls-NaCl, LiCl-LiNOs-NaCl, NaCl-NaNOs 
and KCI-LiCl is investigated. The test conditions are adapted to the 
operating conditions of latent heat storage systems. Only pure salts 
are used. The water-content amounts to < =0.02 wt.-%. The inves- 
tigated steels are corrosion-resistent under the selected conditions. 


51225 (INIS-BR—485) Deformation features of alumini- 
um in tensile tests. Quadros, N.F. de. (Instituto de Pesquisas 
Energeticas e Nucleares, Sao Paulo (Brazil)). 1984. 207p. (In 
Portuguese). NTIS (US Sales Only), PC A10/MF A01. File 
Number DE86703250. 

It is presented a method to analyse stress-strain curves. Plas- 
tic and elastic strains were studied. The strains were done by tensile 
tests in four types of materials: highly pure aluminium, pure alumin- 
ium, commercially pure aluminium and aluminium - uranium. The 
chemical compositions were obtained by spectroscopy analysis and 
neutron activation analysis. Tensile tests were carried out at three 
strain rates, at room temperature, 100,200, 300 and 400°C, with 
knives extensometer and strain-gages to studied the elastic strain 
region. A multiple spring model based on two springs model to an- 
alyse elastic strain caused by tests without extensometers, taking in 
account moduli of elasticity and, an interactive analysis system with 
graphic capability were developed. It was suggested a qualitative 
model to explain the quantized multielasticity of Bell. 


(INIS-mf—10416, pp 41-50) Metallurgy of steels 
for nuclear reactor pressure vessels. Kepka, M.; Jirsa, J.; 
Skala, J. (Skoda, Plzen, Czechoslovakia). 1984. (In Czech). 
NTIS (US Sales Only), PC A15/MF A01. File Number 
DE86703249. (CONF-8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

, The most widely used types of steel for the manufacture of 
pressure vessels are MnNiMo, CrMoV and CrNiMo. Tabulated are 
the permissible contents of C, Si, Mn, P, S, Cr, Ni, Mo, V and Cu 
in these steels. Metallurgical measures are summed up in the pro- 
duction of forge ingots of great weight, and experience is presented 
with the manufacture of these ingots in other countries. In the steel 
works of the SKODA concern in Pizen a technology has been de- 
veloped using Siemens-Martin furnaces and electric arc furnaces for 
the manufacture of ingots weighing up to 200 t. The pre-alloy is 
prepared in the electric arc furnace; in the large pan the pre-alloy 
with the reduction slag is alloyed with carbon rimmed steel from 
the ingot is then cast through the intermediate laddle into vacuum. 
In none of the alloy melts were exceeded prescribed values of ele- 
ment content for steels for the reactor core and the pressure vessel. 
The required mechanical properties were also achieved. 


eee pp sas oe raw materials 
for production of high-quality steels for main components of 
power generating facilities. Skala, J. (Skoda, Plzen, Czecho- 
slovakia). 1984. (In Czech). NTIS (US Sales Only), PC 
A15/MF A0Ol. File Number DE86703249. (CONF- 
8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984) 

a licen aint 
trace elements in steels for nuclear reactors. The low concentration 
may only be provided by the use of quality charge material. A 
table compares various types of pig iron and wastes by Cu, As, Sn, 
Sb, P, S and Co content. Highest quality and availability is shown 
by Soviet PVK and M2 pig iron. The use of waste material and 
chips for the manufacture of high quality steels is also discussed. 


51228 eee 
Vitkovice in development of 
1000. Chvojka, J. (Vitkovicke Zelezarn 


89-99) Results obtained at 
Heel 10GN2MFA for WWER- 
ezarny Klementa 
Gottwalda, Ostrava, Czechoslovakia). 1984. (In Czech). 
NTIS (US Sales Only), PC A15/MF A0Ol1. File Number 
DE86703249. (CONF-8404313—). 
From Symposium on materials and technology problems. of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 
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The development of the technology of production of 
10GN2MFA steel proceeded from what is known as emulsion met- 
allurgy. The technology was used for the manufacture of WWER- 
1000 components. The ingot of the ring of the pressurizer was cast 
from two open-hearth furnaces and one electric furnace. A detailed 
ultrasonic test was carried out. For further tests, samples were 
taken according to the given diagram. The results of chemical tests 
showed high chemical homogeneity, which is obviously the result 
of intensive homogenization during the double vacuum treatment of 
steel and the use of new elements of forging technology. The table 
shows the contents of C, Mn, P and S, which tend to segregate. An 
analysis was made of oxide inclusions (SiOz, AlOs, FeO) and of 
oxygen in the samples. Tests of material quality were also made by 
impact on a bar with a sharp notch, and fracture toughness was 
tested after ageing at a temperature of 350 degC. The tests were 
carried out at temperatures of -40 degC to +60 degC and the re- 
sults are tabulated. Also given are the results of cyclic damage after 
10 cycles at o/sub a/=180 MPa. The introduced technology 
helped to attain high homogeneity and stability of mechanical prop- 
erties. 


(INIS-mf—10416, pp 100-115) Production reliabil- 
ity of welded structures in nuclear power engineering. Pilous, 
V. (Vysoka Skola Strojni a Elektrotechnicka, Pizen, 
Czechoslovakia). 1984. (In Czech). NTIS (US Sales Only), 
PC AI15/MF AOl1. File Number DE86703249. (CONF- 
8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

Tests were made for the susceptibility to cracks under over- 
lays in CrNiMoV steels. The composition of the steel and specified 
mechanical properties are tabulated. Initiation under high tempera- 
tures was investigated by simulation of heat deformation cycles of 
welding. Under experimental temperatures the samples were loaded 
at a speed of 2 mm/s to a solidus temperature of 1480 deg C. Initi- 
ation resulted from heating to a minimum of 1350 deg C. During 
tests of susceptibility to cracks under overlays in great heat, steel 
samples were kept at a temperature of 1350 deg C for 30 s and then 
for 30 s cooled down to temperatures of 100 to 20 deg C. Cooling 
simulated the heat effect on steel during the surfacing of the protec- 
tive layer with strip electrodes 90 x 0.5 mm, at a current of 1350 A, 
a voltage of 28 V and at a speed of 16 cm/min. The composition of 
strip electrodes was 25% Cr, 13% Ni or 18% Cr, 10% Ni. The de- 
pendence was determined between the temperature of the second 
heat effect and critical load. The heating rate 50 to 100 deg C/s 
and a change in applied stress were used to monitor the time to 
fracture. It was found that cracks under overlays of the annealing 
crack type are not formed in steels so far as stress is not higher 
than the breaking stress. The conditions of the development of 
cracks under overlays are discussed. 


51230 (INIS-mf—10416, 137-147) ae of heat input 
in austenite overlaying on overlay crack elimination. 
Becka, J.; Regent, J.; Lassen, = (Skoda, Pizen, Czechoslo- 
vakia. Zavod Energeticke Strojirenstvi; Skoda Pizen, 
Czechoslovakia. Ustredni oceans Ustav). 1984. (In 
Czech). NTIS (US Sales Only), PC A15/MF AO1. File 
Number DE86703249. (CONF-8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

The effect was experimentally studied of the ratio of specific 
heat input of the welding process on the second and first layers of 
an austenitic anticorrosion overlay on the deformation properties of 
the heat affected zone of basic material, conditioning the formation 
of cracks under the overlay during the heat treatment of the weld- 
ment from low-alloy Cr-Mo-V steel. The knowledge acquired in 
the process shows that the optimal ratio of heat input of the said 
welding processes is within the range of 1.2 to 1.8 with the applica- 
tion of strip electrode (60 - 20) mm x 0.5 mm for the first overlay 
layer and a strip 60 x 0.5 mm for the second overlay layer. 
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(INIS-mf—10416, pp 180-195) Production of tubes 
for nuclear power Pacak, J.; Konecny, Z. (Val- 
covny Trub a Zelezarny, Chomutov, Czechoslovakia). 1984. 
(In Czech). NTIS (US Sales Only), PC A15/MF A01. File 
Number DE86703249. (CONF-8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

, Problems are described involving a uniform size of the aus- 
tenitic grain in thick-walled seamless tubes from steel O8SKh18N10T. 
When straight tubes are used while water purity is guaranteed and 
welded joints are tested using ultrasound, a nonuniform structure 
does not hinder the application of such tubes. Also, the mechanical 
properties of the tubes meet the specifications. A project is outlined 
of research work whose objective is to eliminate the nonuniform 


(INIS-mf—10416, pp 196-203) Production and 
properties of smith forgings of austenitic steels for nuclear 
power engineering. Sedivec, J. (Skoda Plzen, Czechoslova- 
kia. Ustredni Vyzkumny Ustav). 1984. (In Czech). NTIS 
(US Sales Only), PC A15/MF AOl. File Number 
DE86703249. (CONF-8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984 

. In forging chromium-nickel austenitic steel ingots the princi- 
ple should be observed of disturbing the primary casting structure 
of the ingots by maintaining a sufficiently high forging temperature. 
For grain refining, at least 30% deformation is required at a tem- 
perature lower than the secondary recrystallization temperature. 
The fine grain is necessary for safeguarding passage of ultrasound. 
Precipitation annealing or strain hardening is usually used for in- 
creasing the strength of forgings. 


51233 mage pees pp — Materials problems 
of manufacture of smith f austenitic steels for 
WWER’s. Jandos, F. (Skoda a, Czechoslovakia. Us- 
tredni Vyzkumny Ustav). 1984. (In Czech). NTIS (US Sales 
Only), PC A15/MF A0Ol. File Number DE86703249. 
(CONF-8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

, The main problems with the forging and heat treatment of 
steel CSN 17247 (corresponds to steel O8Kh18N10T) include the 
formation of surface cracks, the occurrence of coarse-grain areas 
and the achieving of the specified yield strength value. The prob- 
lems were solved by modifying the technology, namely reducing 
the maximum initial temperature to 1140 deg C and increasing the 
end forging temperature to 900 deg C in the first forging heats, 
using at least one angular swage in the first and the second heats, 
reducing the forging temperature to 1050 deg C and the end forg- 
ing temperature to 770 deg C in the final forging operations. The 
objective of the modification is to disturb the primary casting struc- 
ture as early as in the first two heats, to prevent heritage manifesta- 
tions of the primary casting structure during following operations, 
to improve distribution of stress under the swages, which restricts 
crack formation, and to achieve a higher yield strength value by 
applying a lower end forging temperature during the last heat. 


51234 (INIS-mf—10416, pp 216-224) Die forgings of Cr- 
Ni austenitic steels for nuclear power Sedivec, J. 
(Skoda Pizen, Czechoslovakia. Ustredni Vyzkumny Ustav). 
1984. (In Czech). NTIS (US Sales Only), PC A15/MF A0O1. 
File Number DE86703249. (CONF-8404313—). 

From Symposium on materials and technology problems of 
= type reactors; Marianske Lazne, Czechoslovakia (9 Apr 

84). 

, Model and operating tests were used to check the possibili- 
ties of increasing strength properties of hollow die forgings of aus- 
tenitic chromium-nickel steels manufactured by Skoda. The tests in- 
cluded yield limit, strength limit ductility, contraction, the effect of 
forming temperature and of the size of deformation on the size of 
the austenite grain, and the effect of temperature and heat duration 
on grain growth. A foreign method was tested of deformation of 
hollow forgings or roughed parts due to internal overpressure and 


of achieving dynamic deformation hardening, partial equalizing of 
the bearing capacity of parts and reducing their weight. 


51235 S-mf— 104 
of  esnsiih ome ot WWI i000 nuclear power plants. 


Jelen, L.; Jilek, re (Vitkovicke Zelezarny Klementa 
Gottwalda, Ostrava, Czechoslovakia). 1984. (In Czech). 
NTIS (US Sales Only), PC A15/MF A0Ol. File Number 
DE86703249. (CONF-8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

, Large-sized bends for primary circuits of nuclear power 
plants with WWER-1000 reactors are manufactured by Vitkovice 
Steel Works using the technology of pressing centric semifinished 
tubes. The bends are manufactured from low-alloy steel 
10GN2MFA with an internal overlay of austenitic steel. The results 
are presented and discussed of testing the effect of temperature his- 
tory during pressing and of heat treatment on the austenitic overlay 
of a large-sized bend of 850 mm inner diameter. Also studied was 
the redistribution of Cr, Ni and C between the base material and 
the overlay following heat treatment, the change in mechanical 
properties of the base material, resistance to intercrystalline corro- 
sion of the austenitic overlay, and the effect of forming on the ho- 
mogeneity of the base material-overlay joint. 


_— (INIS-mf—10416, pp 162-179) New knowledge 

from development of high alloy steels and alloys for WWER- 
440 and WWER-1000 light water reactors. Petrman, I. (Spo- 
iene Ocelarny, Kladno, Czechoslovakia). 1984. (In Czech). 
ris (US Sales Only), PC A15/MF AOI. File Number 
DE86703249. (CONF-8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

The solution is described of technology problems concerning 
steels O8SKh18N10T and 10Khi1N10T3R and alloy KhN35VT for 
WWER type reactors. For steel O8Kh18N10T deoxidation, alumini- 
um was suggested to be replaced by calcium alloys, which im- 
proves the Ti carbonitride inclusion number by one degree. The oc- 
currence of macrostructure defects in rods from steel 
10Kh11N20T3R was limited by electroslag remelting of ingots and 
by a forming process modification. In order that the specified pa- 
rameters of alloy KhN35VT should be attained, it is necessary: 1. 
to complete the technological process by remelting in a vacuum arc 
furnace; 2. to exclude forming operations with a low degree of de- 
formation in which a circumferential coarse grain strip appears; 3. 
to reduce the dissolution annealing temperature to 960 deg C. 


61237 Sn es pp 25-40) Comparison of basic 
metallurgical characteristics 


a = of steels = 

-440 and WWER-1000 pressure vessels. Cerny, V.; 

ame J. (Skoda, Plzen, Czechoslovakia. Zavod Energe- 

Strojirenstvi). 1984. (In Czech). NTIS (US les 

Only), PC A15/MF AOl. File Number DE86703249. 
(CONF-8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

A comparison is made of the basic properties of steels used 
for pressure vessels of WWER-440 and WWER-1000 reactors 
which shows that 1SKh2NMFA (WWER-1000) steel in comparison 
with 15Kh2MFA (WWER-440) steel has greater hardenability and 
thereby better and more even mechanical properties but on the 
other hand is less resistant to the degradation of mechanical proper- 
ties by temperature and radiation embrittlement. This fact must be 
compensated for by high demands on the purity of ISKh2NMFA 
steel mainly with regard to surface-active accompanying elements. 


51238 (INIS-mf—10416, pp 78-88) Effect of selected 
technological parameters on properties of reactor pressure 
vessel steel. Pluhar, J.; Zuna, P.; Macek, K.; Benes, V.; 
Pospisil, V. (Ceske Vysoke Uceni Technicke, 
Czechoslovakia). 1984. 


Czechoslovakia; Skoda, Plzen, 
Czech). NTIS (US Sales Only), PC A15/MF AO1. File 
Number DE86703249. (CONF-8404313—). 
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From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

D 15CrNiMovV steel was used for the experiments; its chemical 
composition is tabulated. Samples annealed for 1 hour at a tempera- 
ture of 950 deg C, deformed at the same temperature by 5% or 
20% and quickly cooled only showed initial stages of recrystalliza- 
tion. Partial recrystallization at zero dwell was manifested in sam- 
ples annealed for 1 hour at 1200 deg C, cooled to 1050 deg C and 
deformed. Dynamic recrystallization at zero dwell took place in 
samples annealed for 1 hour at 1200 deg C and deformed at this 
temperature. The dependence of the diameter of austenitic grain on 
dwell and annealing temperature is shown graphically. It was found 
that very coarse austenitic grain could be refined to grain size 20 - 
45 pm by as few as two recrystallizations. The basic mechanical 
properties of completely heat-treated steel met technical conditions. 
Samples with higher temperatures of forming had higher yield 
point with the same treatment than samples with lower forming 
temperatures. Hardness was investigated of martensitic and bainitic 
structures with the same tempering. The hardness of bainite tem- 
pered at 640 deg C at dwells of more than 2 hrs was higher that 
the hardness of martensite tempered in the same way. The struc- 
tures of tempered bainite and martensite had better transient tem- 
peratures and brittle crack characteristics than tempered bainitic- 
ferritic structures at comparable yield points. 


(INIS-mf—10416, pp 126-136) Effect of sulfur on 
reactor steel resistance to annealing fracture. Magula, V.; 
Zajac, J. (Vyskumny Ustav Zvaracsky, Bratislava, Czecho- 
slovakia). 1984. (In Slovak). NTIS (US Sales Only), PC 
A15/MF A0Ol. File Number DE86703249. (CONF- 
8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

° A set of melts of ISKh2MFA and 15Kh2NMFA steels was 
evaluated with regard to resistance to annealing cracks detected by 
the isothermal tensile test. The criterion is the value of contraction. 
Resistance to annealing cracks is indirectly proportional to the 
sulfur content. The relationship was determined between the sulfur 
content and contraction during the isothermal tensile test. 


51240 (INIS-mf— 10416, pp 148-161) Structure and creep 
under-overlay 


characteristics of actual regions with respect to 
annealing crack formation. Cerny, V.; Klimes, J.; Muzikova, 
E. (Skoda, Plzen, Czechoslovakia. Zavod Energeticke oes 
jirenstvi). 1984. (In Czech). NTIS (US Sales Only), PC 
A15/MF AOl. File Number DE86703249. (CONF- 
8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

, The causes are discussed of annealing crack formation under 
overlays and the feasibility evaluated of applying a modified creep 
test as one of the methods for verifying steel sensitivity to anneal- 
ing cracks at the given overlay variant. The results obtained for 
15Kh2MFA steel show that coarse grain parts of the heat affected 
zone following the welding on of the first layer of beads should be 
effectively refined by the second layer - best by heating to a tem- 
perature interval of A/sub C1/-A/sub C3/ (790 to 930 deg C). 


51241 (INIS-mf—10416, pp 258-267) Threshold values of 
stress intensity factor and permissible defect size for steel 
15Kh2NMFA. Kunz, L.; Lukas, P. (Ceskoslovenska Akade- 
mie Ved, Brno. Ustav Fyzikalni Metalurgie). 1984. (In 
Czech). NTIS (US Sales Only), PC A15 AO0l. File 
Number DE86703249. (CONF-8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 


1984 

g Fatigue characteristics were assessed for cyclic load of steel 
15Kh2NMFA used for the production of nuclear reactor pressure 
vessels. An equation is given describing the curve of the fatigue 
crack propagation rate, as is the threshold value of the amplitude of 
the stress intensity factor for the steel. Crack formation and propa- 
gation are assessed for sharp cracks, cavities and inclusions, and a 
surface notch. 
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51242 (INIS-mf—10416, pp 268-277) Cyclic plasticity 
and fatigue life of steel ISKh2NMFA. Obrtlik, K.; Polak, J. 
(Ceskoslovenska Akademie Ved, Brno. Ustav Fyzikalni Me- 
talurgie). 1984. (In Czech). NTIS (US Sales Only), PC 
A15/MF AO0Ol. File Number DE86703249. (CONF- 
8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984 

1SKh2NMFA steel of Czechoslovak and Soviet make was 
ussed for the experiment which involved tests of low-cycle and 
high-cycle fatigue at temperatures of 20 deg C and 350 deg C. 
Cyclic deformation curves and lifetime curves were obtained in 
form of a Manson-Coffin dependence. It was found that fatigue 
properties of the two steels are very similar. The Soviet steel is 
more suitable for uses under conditions of controlled stress ampli- 
tude, the Czechoslovak type is more suitable for areas with limited 
lifetime. 


51243 (INIS-mf—10416, pp eat —— of some 
manifestations of surface corrosion of from chromium 
and chromium-nickel steels. Borek, P.; Cizek, Z. (Skoda 
Pizen, Czechoslovakia. Ustredni Vyzkumny Ustav). 1984. 
(In Czech). NTIS (US Sales ed PC A15/MF AOl1. File 
Number DE86703249. (CONF-8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

' The reduction in corrosion stability is discussed of the sur- 
faces of function parts of WWER-440 reactors and of semi-finished 
products of the following high alloy steels: CSN 17246, 17247, 
17042 and GOST O8Khi8N10T, 20Khi7N2-BS, 14Kh17N2, 
10Kh11N2, 1Kh13N3 and 95Kh18. The main causes of surface cor- 
rosion were found to be the development of local corrosion centres 
and the development of surface corrosion owing to surface con- 
tamination, the development of corrosion unresistant films on the 
surface of parts and the reduced corrosion resistance of parts owing 
to unsuitable heat treatment. The results are briefly described of an 
analysis of the surfaces of parts. Corrosion unresistant layers and 
films may be removed using a solution of sulfuric acid, ammonium 
persulfate and sodium fluoride. 


51244 (INIS-mf—10416, pp 278-286) Hydrogen and radi- 
ates, ee ee aa eee 
vessels. Otruba, J.; 3 K.; Koutsky, J. (Ustav Jader- 
neho Vyzkumu sk Rez, Czechoslovakia). 1984. (In 
Czech). NTIS (US Sales Only), PC A15/MF AO0Ol. File 
Number DE86703249. (CONF-8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

, Hydrogen embrittlement of Cr-Mo-V steel was studied in 
dependence on the parameters of electrolytic hydrogen charging 
and neutron irradiation. It was found that degradation of plastic 
properties occurs above a critical hydrogen content of 2.5 ppm 
both in irradiated and non-irradiated samples. The superposition of 
radiation and hydrogen embrittlement lead to complete loss of plas- 


movsky, M.; Brynda, ra (Ustav “jeduinaho Vyzkumu 
CSKAE, Rez, Czechoslovakia; Skoda, Pizen, Czechoslova- 
kia. Zavod Energeticke Strojirenstvi). 1984. (In Czech). 
NTIS (US Sales Only), PC A15/MF AO1. File Number 
DE86703249. (CONF-8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 

; Experimental melts of CrNiMoV steel (1SKh2NMFA) were 
used for a study of the effects of copper (0.08 to 0.52%) and phos- 
phorus (0.006 to 0.018%) on radiation damage. Following the 
roughly same irradiation with a fluence of 2.3x10”* n/m? (E/sub n/ 
>0.5 MeV) the increased radiation damage was in direct propor- 
tion to the contents of phosphorus and copper in the steel. The ef- 
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fects of copper are, however, much more explicit than those of 

In investigated industrial melts with a weight of up to 
195 tons the measured radiation embrittlement was within permissi- 
ble range. The effect was not proved of the weight of melts on 
their resistance to radiation embrittlement and hardening. 


51246 nine pete pp 303-312) Post-irradiation 
heat treatment of steels for reactor pressure vessels. Hruby, 
J.; Novosad, P. (Ustav Jaderneho Vyzkumu CSKAE, Rez, 
Czechoslovakia). 1984. (In Czech). NTIS (US Sales Only), 
PC A15/MF AOl1. File Number DE86703249. (CONF- 
8404313—). 

From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984 

» Low alloy CrNiMoV and CrMoV steels were used for the 
experiment. The samples were steel bars 4 mm in diameter and roll- 
ers 5 mm in diameter and 3 mm in length. Irradiation was carried 
out in the WWR-S reactor at temperatures of 288 deg C and of less 
than 150 deg C. At the higher temperature of irradiation the 
Chouca MT (CEN-Grenoble) probe was used and a neutron 
fluence was measured of 2.1 x 107° m~? for E/sub n/>0.5 MeV. 
For the lower irradiation temperature an irradiation container was 
used and a neutron fluence was measured of 1.4 x 107 m~? for 
E>0.5 MeV. Gamma activity was measured 139 days after irradia- 
tion of the steels using a 47 ionization chamber together with an 
electrometer. Radioactive samples were annealed in a facility which 
consisted of a furnace with an even temperature zone, a vacuum 
chamber and a high vacuum set. The dependences were investigat- 
ed of the mechanical of steels on annealing temperature, 
and the effects were studied of neutron fluence and irradiation tem- 


perature. 


51247 ees pp 16-24) ppd of chemical 
composition and characteristics of steels for reactor 
pressure vessels. Benes, F. (Hutni Proje! cian dieaiede. 
ian 1984. (In Czech). NTIS (US Sales Only), PC A15/ 
MF AO1. File Number DE86703249. (CONF-8404313—). 
From Symposium on materials and technology problems of 
WWER type reactors; Marianske Lazne, Czechoslovakia (9 Apr 
1984). 
> An evaluation is made of the following steels: A 533-B and 
A 508; 20MnNiS5 and 22NiMoCr37 of MnNiMo type steels; 
15Kh2MFA, 18Kh2MFA and 25KhMFA of CrMoV type steels; 
and 15SKh2NMFA, 15Kh2NMFAA and A 543 of CrNiMoV type 
steels. The hardenability of steels is given by the value D/sub I/ or 
D/sub K/ for H=0.4. The evaluation of steel weldability is made 
by values of C/sub E/. The D/sub I//C/sub E/ ratio determines 
the quality coefficient of the steel. The highest values of quality co- 
efficient have been found in A 543 and 15Kh2NMFA; such steels 
are suitable for the manufacture of pressure vessels of the highest 
weights. The effect is discussed of impurities on brittle fracture 
properties. The development is described of views on the mecha- 
nism of the effect of such impurities. The problem may be resolved 
by the calculation of transient temperature FATT(?P,G,H) where P 


Ni, Mo on tempering brittleness. 


51248 See Influence of cold work on the 
behaviour of stainless steel. 
(Technische eT Twente, Enschede 
y Jun 1985. 1 NTIS (US Sales Only), PC A09/MF 
AO1. File Number] DE86703335. 
In this thesis the study of the interaction of oxygen gas with 


oxidation behaviour of stainless steel of i) cold work (rolling, draw- 
ee et 2 eee oe eee 

iii) the experimental conditions. Two types of 

used (AISI 304 (a 18/8 Cr/Ni steel) and 

Cr/Ni steel)). Includes Dutch summary; 


ERA-11/22 / 6962 


51249 (INIS-mf—10450, 
ent at "In probe atoms on 
surfaces. Klas, 

Wesche, R.; Schatz, . kK 

Fakultaet fuer Physik). Feb 1986. NTIS sw 

PC Al17/MF AOl. File Number DE86703298. (CONF- 
860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

The perturbed y-y angular correlation method (PAC) is a 
well suited technique to study electric field gradients on surfaces. 
In the following we present first experimental results using the ra- 
dioactive probe isotope ‘In deposited on indium (111)- and 
copper (100)- surfaces. The PAC spectra for indium surfaces dem- 
onstrate that almost all ‘In probe atoms are exposed to a rather 
unique electric field gradient corresponding to a well-defined sur- 
face position. In contrast to the system indium, for which probe 
atoms and surface atoms are chemically identical, our ‘In probes 
deposited at the copper surface at T = 80 K do not exhibit a well- 
defined electric field gradient. Only annealing of the sample at T = 
250 K for 20 minutes causes the probes to reside in a more unique 
surface position. 


214-218) Electric field gradi- 
jum (111)- and copper —- 


51250 (INIS-mf—10450, pp 219-224) Surface composi- 
tional changes of Au-Pd binary alloys during temperature ex- 
cursions. Hetzendorf, G.; Varga, P. (Technische Univ., 
Vienna, Austria. Inst. fuer Allgemeine Physik). Feb 1986. 
NTIS (US Sales Only), PC A17/MF AO1. File Number 
DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Investigations on materials with catalytic properties where 
done by surface sensitive techniques. Among others, gold- ium 
alloys have been used in numerous investigations, and several ex- 
perimental studies have indicated, that the surface composition of 
these binary alloys differs from their bulk compositions. Here we 
report about experiments with target heating and surface enrich- 
ment due to segregation. The pure metals and four alloy targets 
have been examined. Results for 120° scattering angle show strong 
Au enrichment for all targets. The major changes of composition 
are in the temperature range from room temperature up to 300° 
The present results are compared with XPS and AES measurement 
and differences are explained by different penetration depths. 


51251 (INIS-mf—10451, P4 B11) On the Fc 
kinetics of LazMgi; and Lasub(2-x)Casub(x)Mgi7. Khrussan: 
ova, M.; Terzieva, M.; Peshev, P. (Bulgarian Academy of 
Sciences, Sofia, Bul Inst. of General and Inorganic 
Chemistry). Mar 1985. NTIS (US Sales Only), PC A19/MF 
AOl. File Number DE86703331. (CONF-8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51252 (INIS-mf—10451, pp O13) Magnetic ordering in 
intermetallics of the ThCr.Si, type. Leciejewicz, J.; Szytula, 
A. (Institute of Nuclear Chemistry and Technology, 
Warsaw, Poland; ee University, Krakow, Poland. 
Inst. of Physics). 1985. NTIS (US Sales Only), PC 
A19/MF AOl. File Number DE86703331. (CONF- 
8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51253 (INIS-mf—10451) 8. International conference of 
solid compounds of transition elements. Extended abstracts. 
Komarek, K.; Boller, H.; Neckel, A. (eds.). (Vienna Univ. 
CONF Inst. fuer Anor; ganische Chemie). Mar 1985. 
CONF-8504163—Absts.). NTI: NTIS (US Sales Only), PC A 19/ 
MF AO1. File Number DE86703331 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 

32 oral contributions and 126 posters on transition element 
compounds and alloys are presented by Extended Abstracts; 86 
thereof are of INIS relevance. Topics treated are mainly phase dia- 
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grams, crystal structure, structural chemistry and physical proper- 
ties, e.g. conductivity, magnetism and superconductivity. 


51254 (INIS-mf—10451, pp PL VII) Recent develop- 
ments in solid state magnetism with special reference to tran- 
sition metal compounds. Wohlfarth, E.P. (Imperial Coll. of 
Science and Technology, London, UK. it. of Mathemat- 
ics). Mar 1985. NTIS (US Sales Only), A19/MF AO1. 
File Number DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51255 (INIS-mf—10451, P1 A9) Physical property 
changes of (T,M)sub(1-+x) 'Nbsub(3- 3-x) with T= Fe Cn an 
M=Nb, Ti. Gruber, H. (Technische Univ., Graz, Austria. 
Inst. fuer Festkoerperphysik). Mar 1985. NTIS (US Sales 
Only), PC Al9/MF AOl. File Number DE86703331. 
(CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51256 (INIS-mf—10451, pp Pi B6) On the vanadium - 
tellurium phase diagram. Terzieff, P.; Isper, H.; Wachtel, E. 
(Vienna Univ., Austria. Inst. fuer ’ Anorganische Chemie: 
Max-Planck-Institut fuer Metallforschung, Stuttgart, Germa- 
ny, F.R. Inst. fuer Werkstoffwissensc ). Mar 1985. 
NTIS (US Sales Only), PC A19/MF A0O1. File Number 
DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51257 (INIS-mf—10451, pp P2 B12) Structural transfor- 
mation and superconductivity in the Zr (Ru(sub(1- 
x))Pd(subx)) system. Kuentzler, R.; Waterstrat, R.M. (Stras- 
bourg-1 Univ., 67, France. Inst. de Physique; Health Foun- 
dation, Washington, USA). Mar 1985. NTIS (US Sales 
Only), PC A19/MF AOl. File Number DE86703331. 
(CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51258 (INIS-mf—10451, pp P3 B 4) Use of the inhomo- 
genous linear structure series on the structural description of 
some transition metals compounds, Grin, Y. (Vienna Univ., 
Austria. Inst. fuer Physikalische Chemie). Mar 1985. NTIS 
(US Sales Only), PC A19/MF AOl. File Number 
DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51259 (INIS-mf—10451, P3 B9) New ternary rare 
earth - transition metal with TiMnSiz, ScsCo,Siio 
or U2Co;Sis type structures. in these com- 
=. oat a Venturini, G.; McRae, E.; Mareche, J.F.; 
ues, B. (Univ. Nancy I, France. Labora- 
toire cain Chiznie u Solide Mineral). Mar 1985. NTIS (US 
Sales Only), PC A19/MF A01. File Number DE86703331. 
(CONF-8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


ae 


51260 (INIS-mf—10451, are enh P3 ao Origin of the struc- 
tural distortion between 

i S.; oe, J. o ceean ; Marezio, 
hedira, : 


pounds, 
M.; Laviron, C.; G M.; Remeika, J.P. (Univ. Greno- 
ble, France. Laboratoire de Cristallographie du C.N.R.S.; 
Tunis Univ., Tunisia. Faculte des Sciences; Bell Laborato- 
ries, Murray Hill, USA). Mar 1985. NTIS (US Sales Only), 
PC Al19/MF AOl. File Number DE86703331. (CONF- 
8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 
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51261 (INIS-mf—10451, pp P3 B13) New ternary rare 
metal germanides with 


earth transition byrne 
Superconductivity in these compounds. McRae, E,; Venturini 
G.; Meot, M.; Francois, M.; Malaman, B. ; Marec J.F.; 
Roques, B. (Nancy-1 Univ., 54, France). Mar 1985. NTIS 
(US Sales Only), PC A19/MF AOl. File Number 
DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51262 (INIS-mf—10451, pp P4 Al) Structural investiga- 
tions of bismuthides of titanium, a, and hafnium. 
Block, H.; Jeitschko, W. (Muenster Univ., Germany, NR 
Anorganisch-Chemisches Inst.). Mar 1985. ‘NTIS (Us Sales 
Only), PC A19/MF AOl1. 
(CONF-8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


File Number DE86703331. 


51263 ag gr Wi nine pp P4 ma Study of the homo- 
geneity ranges of the kappa-phases in the Hf-Mo-(Si, P, S, 
Ge, As, Se) systems. Harsta, A. (University of Uppsala, 
Sweden. Inst. of Chemistry). Mar 1985. NTIS (US Sales 
Only), PC A19/MF AOl. File Number DE86703331. 
(CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51264 (INIS-mf—10451, pp P1 B 2) Magnetic and ther- 
moelectric of single crystal CoTe and NiTe. 
Schicketanz, H.; Terzieff, P.; Komarek, K.L. 
Austria. Inst. fuer Anorganische Chemie). Mar 1985. NTIS 
(US Sales Only), A19/MF AOl. File Number 
DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


(Vienna Univ., 


51265 (INIS-mf—10451, pp P2 B10) Enthalpy effects in 
intermetallic compounds. Colinet, C.; Pasturel, A. 


Physico-Chimie Metallurgieques, St. Martin d’ Heres, 
France; Philips Pwo N.V., Eindhoven, 
Netherlands. Fleck torium). Mar 1985. NTIS 
(US Sales Only), A19/MF_ AOl. 
DE86703331. (CONF- -8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


File Number 


(INIS-mf—10451, pp P2 Bil) Hybridization 
effect on excess entropy of transition metal based alloys. Pas- 
turel, A.; Sty ich Cams Hicter, © ceaeeemee So Saaiee 
dynamique et Ph ique, Saint Martin 
d’ Heres, France). 1 Mas 1985, 1985. NTIS tS (US Sales Only), PC 
A19/MF AOl. File Number DE86703331. (CONF. 
8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51267 (INIS-mf—10451, pp O11) Effect of d-band 
in Mn-transition metals spin-glasses. Hauser, J.J.; 
Teen J.V. (AT and T Bell Laboratories, Murra Hill, 
USA). Mar 1985. NTIS (US Sales Only), PC A19 AOl. 
File Number DE86703331. (CONF-8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51268 (INIS-mf—10451, pp P3 B 2) Ternary transition 
metal silicides (or germanides) built of infinitive columns of 
Si (Ge) - centered square antiprisms and transition metal - 
centered octahedra. Chabot, B.; Cenzual, K.; Parthe, E. 
(Geneva Univ., Switzerland. Lab. Crystallographie aux 
Rayons X). Mar 1985. NTIS (US Sales Only), A19/MF 
AO. File Number DE86703331. (CONF-8504163—Absts.). 
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From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


(INIS-mf—10451, pp P2 — Sublimation, diffu- 
unifying for metallic and semi- 


nitrides). Wach, J. (Nancy-1 Univ., 54, France). Mar 
1985. NTIS (US Sales Only), PC Ai9/MF AOI. File 
Number DE86703331. (CONF-8504163—Absts.). 


From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51270 (iS-T—1195) Electroreflectance spectroscopy 
emersed gold electrodes in the vacuum ultraviolet. Berg, SL. 
(Ames ib, IA (USA)). Aug 1986. Contract W.7405-ENG. 
82. 157p. NTIS, PC A08/MF A01; GPO Dep. File Number 
DE86015772. 

Thesis submitted by Steven Lawrence Berg to Iowa State 
University. 

Electroreflectance spectra of emersed polycrystalline gold 
films were measured in the vacuum ultraviolet spectral region from 
6eV to 1leV. The measurements were performed using synchrotron 
radiation under high vacuum conditions. Large reflectance differ- 
ences were observed for an emersion potential difference of 0.8V. 
The electroreflectance spectra are thought to be due primarily to 
electrolyte effects, with smaller contributions from the gold. Sur- 
face state optical adsorption from the predominantly (111) surface 
has been speculated to be one contribution. Although these meas- 
urements are insufficient to draw definite conclusions, they show 
that electroreflectance spectroscopy on emersed metal electrodes 
must be considered as a possible future tool for the study of the 
metal-electrolyte interface. 


51271 (KFA-IRW-IB—9/80) Influence of niobium addi- 
tions on properties and corrosion of INCOLOY 


mechanical 
800 H. Lucks, I. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Reaktorwerkstoffe). Feb 1980. 


65p. (in German). NTIS (US Sales Only), PC A04/MF 
AOl1. File Number DE86752683. 

The studies were carried out with six model alloys of the 
type INCOLOY alloy 800 H (32 Ni/20 Cr), obtained by variation 
of the niobium additions with up to 1.55 wt. p.c. of Nb. The me- 
chanical properties and structural characteristics of these samples 
are listed after treatments as follows: - Aging at 650, 800, and 
900°C (Notch bending tests and tensile tests at room temperature). 
- Carbonisation at 800 and 900°C in PNP standard helium (C-analy- 
sis, long-term creep tests at 900°C). Alloys with Nb additions 
showed constant good strength and ductility after aging, values 
being better than those for material without Nb additions. The 
creep tests showed that tensile strengths is improved with increas- 
ing niobium content; carbonisation is less than in alloys without Nb. 
(orig./THOE). 


51272 (LA-UR—86-2761) Determination of very oom pi 
hop rates in Cu by LLF-ySR. Brewer, J.H.; 

Harshman, D.R.; Keitel, R.; Kreitzman, S.R.; Luke, ‘GM. 
Noakes, D.R.; Turner, RE: Ansaldo, E.J.; Clawson, Cw. 
(Lawrence Berkeley Lab., CA (USA); Los ‘Alamos National 
Lab., NM (USA); TRIUMF, Vancouver, British Columbia 
(Canada); Saskatchewan Univ., Saskatoon (Canada). Dept. 

of Physics). 1986. Contract AC03- 76SF00098; W-7405-ENG- 
36. 8p. (CONF-8606134—7). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86015322. 

From 4. international conference on muon spin rotation, re- 
laxation and resonance; Uppsala, Sweden (1 Jun 1986). 

Muon spin relaxation in low (weak) longitudinal magnetic 
field (LLF-uSR) provides a means of independently determining 
the static dipolar width A characterizing the p.* lattice site and the 
correlation time tau/sub c/ for »* hopping, in a manner that is 
nearly model-independent for tau/sub c/ and especially accurate in 
the near-static limit (tau/sub c/ > tau/sub y1/). The advantages of 
this method are illustrated by its application to muon hopping in Cu 
near the tau/sub c/ maximum around 50°K. 
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51273 (LA-UR—86-2909) High temperature sound speed 
measurements in expanded liquid tantalum. Hixson, R.S.; 
Winkler, M.A.; Shaner, J.W. (Los Alamos National Lab., 
NM (USA)). 1986. Contract W-7405-ENG-36. 9p. (CONF- 
8609130—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86015306. 

From Thermophysical properties conference; Rome, Italy 
(22 Sep 1986). 

Cylindrical samples of tantalum are resistively pulse heated 
to high-temperature states along an isobaric path by capacitive dis- 
charge in a high pressure inert gas atmosphere. Using this tech- 
nique samples may be heated to temperatures up to 10,000°K at 
pressures up to 1.0 GPa. The transient (10~* s) heating technique is 
employed to overcome stability problems. Our measurements are 
complemented by the additional capability to measure sound speeds 
in the hot expanded sample. Results of such measurements on tanta- 
lum at temperatures up to ~6000°K are presented along with sev- 
eral other quantities calculable from the sound speed data. 


51274 (LBL—21043) Degradation mechanisms in i 
barrier coatings. Shinde, S.L.; Ga, D.A.; De Jo: 
L.C.; Miller, R.A. (Lawrence. Berkeley Lab., CA (UU Ay, 
Materials and Molecular Research Div.; National Aeronau- 
tics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Apr 1986. Contract AC03- 
76SF00098. 19p. (CONF-860152—7). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86015142. 

From 10. annual conference on composites and advanced ce- 
ramic materials; Cocoa Beach, FL, USA (19 Jan 1986). 

The degradation mechanism in thermal barrier coating 
system subjected to prolonged heating in air as well as to thermal 
cycling was studied. Bond coat oxidation was found to be the most 
important reason for degradation. The oxidation produced NiO as 
well as AleOs in one set of samples, but the variation in initial coat- 
ing structure made it difficult to resolve systematic differences be- 
tween isothermally heated and thermally cycled samples. However, 
the contribution to degradation from changes in substrate composi- 
tion seemed less in the cycled sample. 


51275 (LBL—21044) Evolution of the nickel/zirconia 
interface. Shinde, S.L.; Reimanis, I.E.; De Jonghe, L.C. 
(Lawrence Berkeley Lab., CA (USA). Materials and Molec- 
ular Research Div.). Apr 1986. Contract AC03-76SF00098. 
14p. (CONF-860152—8). NTIS, PC A02/MF A01; 1; GPO 
Dep. File Number DE86015200. 

From 10. annual conference on composites and advanced ce- 
ramic materials; Cocoa Beach, FL, USA (19 Jan 1986). 

The changes taking place at the nickel/zirconia interface 
during oxidation in air at 900°C were studied using analytical elec- 
tron microscopy (AEM). The nickel oxide layer growing at the 
interface and the stabilizers used in zirconia interact, giving differ- 
ent interface morphologies. 


51276 (LBL—21354) Microstructural refinement through 
multipass GTAW process. Kin, H.J.; Morris, J.W. Jr. (Law- 
rence Berkeley Lab., CA (U: SA)). Apr 1986. Contract 
ACO03-76SF00098. 16p. (CONF-860594—10). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86015134. 

From ASM international trends in welding research meeting; 
Gatlinburg, TN, USA (18 May 1986). 

The present work was undertaken to illustrate and clarify 
the microstructural features of martensitic Fe-Ni weld deposits 
made by a multipass welding process. To simulate this, rapid ther- 
mal treatments were applied to an Fe-12Ni-0.25Ti alloy using an in- 
duction furnace and bead-on-plate welding. The rapid thermal 
treatment refines the microstructure significantly by destroying the 
previous packet structure. Hence, the term “packet refinement” is 
used to distinguish its microstructural features from the grain re- 
finement associated with recrystallization of austenite. During mul- 
tipass GTAW process with an 11% Ni ferritic filler wire, a coarse 
columnar grain structure is formed after solidification but this struc- 
ture is refined repetitively by the rapid thermal cycles of subse- 
quent passes. The result is a fully packet refined and extremely fine 
structure, in the order of several microns, throughout the weld- 
ment. 
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51277 (LBL—21849) Theoretical analysis of the aging re- 
sponse of order hardening alloys. Glazer, J. (Lawrence 
Berkeley Lab., CA (USA)). May 1986. Contract AC03- 
76SF00098. 177p. NTIS, PC A08/MF A0l1; 1; GPO Dep. 
File Number DE86015124. 

Most precipitation-hardened aluminum alloys are used in 
specified aging conditions. An understanding of the sources of 
strength and yielding behavior is fundamental to defining desirable 
microstructures and designing processing steps to achieve them. In 
this paper, a model of aging behavior of alloys hardened by coher- 
ent, ordered precipitates with relatively low misfit strains is devel- 
oped and some of its consequences explored. The model is based on 
the Hanson and Morris solution for the critical resolved shear stress 
for dislocations glide through a random array of obstacles. The 
model is applied to the specific case of 5’ precipitates in binary alu- 
minum-lithium alloys and found to be in good quantitative agree- 
ment with measured aging behavior. The effects of precipitate size, 
size distributions and shape on the critical resolved shear stress are 
explored via the model and predictions for more optimized micros- 
tructures presented. 


(LUTVDG/TVSM—1001/1-151(1984)) Finite ele- 
ment analysis of structures at high temperatures with special 
application to plane steel beams and frames. Peterson, A. 
om, ion (Sweden). Div. of ens Mechanics). 1984. 

S (US Sales Only), PC AO7/MF AOl. File 
Nenber S DE86V03332, 

Nonlinear analysis of structures at high temperatures is stud- 
ied. Both geometric and material nonlinearities are taken into ac- 
count. Continuum mechanics relations are used to derive general 
finite element equations. An alternative formulation to Total La- 
grangian (TL) and Updated Lagrangian (UL) formulations named 
Partially updated Lagrangian (PL) formulation is presented. An iso- 
tropic small strain constitutive model using the von Mises yield cri- 
terion is derived for high temperature conditions. The model devel- 
oped can be characterized as combined elastic-plastic-viscoplastic. 
The strain components are treated separately but plastic strains and 
viscoplastic (creep)strains are allowed to interact. A new formula- 
tion of the creep behaviour is given. Both primary and secondary 
creep are considered. As an application of the derived finite ele- 
ment equations and the constitutive model steel beams and frames 
are studied. The theory is implemented in a computer program, 
CAMFEM. The program operates on a command language with 
possibilities to store user-defined matrices on files and to create 
macro commands. Comparison with experimental observation 
shows that the present theory well describes experimentally ob- 
served phenomena. With 127 refs. 


(NP—6770194) Structural properties and AC 

NbsSu filamentary superconductors. Salathe, G.D. 
(Bid: he Technische Hochschule, Zurich renee. 
land)). 1983. 159p. (In German). ee = Sales Only), PC 
A08/MF AO1. ile Number DE86770 

aster eae caieaaes as comin sieii eniatione 

superconductors is the bronze route, which means a solid state dif- 
fusion reaction between a CuSn bronze and many Nb filaments. In 
the present work the influence of different wire geometries and 
heat treatments on the resulting A1l5 layer thicknesses and grain 
sizes, as well as superconducting properties, were investigated. Our 
special interest concerned the loss mechanisms of NbsSn composite 
conductors in alternating fields. Four geometrically very different 
types of wires were heat treated at temperatures between 500 and 
800°C for 1 to 500 h, leading to a more or less strong transforma- 
tion of the Nb filaments in NbsSn. Conductor NS P2/50: contains 
1500 filaments with 7 4m diameter; Conductor NS 1600: the 1615 
filaments of diameter 5 ym are concentrated in groups of 19 unities; 
Conductor NS 15: this wire contains a copper stabilization in the 
center, which is protected against tin diffusion by a tantalum bar- 
rier. The 2000, 7 um thick filaments are uniformly distributed over 
the bronze part. Conductor NS 10'000 Ta-I: with also a stabilization 
in the center and a tantalum barrier. The 9690 filaments of diameter 
3.5 ym are concentrated in bundles of 85 unities. 
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51280 (PNL—5984) characteristics 

= titanium-Hastelloy C glassy alloy coatings. Fal- 

G.M. (Pacific Northwest Lab., Richland, WA 

(Usa), See Contract AC06-76RL01830. 23p. NTIS, 
Ata A01; GPO Dep. File Number DE860 5815. 

The corrosion-resistance characteristics of sputtered titanium 

(Ti)-Hastelloy C glassy alloy coatings were studied in 1 N HCI so- 


shoes han aigemaaneainaiamaal taaieee anomie 
(W-304 SS) glassy alloys. More significantly, an optimum atom per- 
cent of Ti in the sputtered Ti-Hastelloy C glassy alloy coatings for 
the desired corrosion-resistance characteristics was determined. 


512861 (PPA-SS—3, pp 84-86) 

cast development. 

dustrial Research of Malaysia). 1981. NTIS (US Sales 
Only), PC Al10/MF A0Ol. File Number DE85900901. 
(CONF-8111224—). 

From Seminar on application of nuclear techniques in indus- 
try; Kuala Lumpur, Malaysia (16 Nov 1981). 

At present the Standards and Industrial Research Institute of 
Malaysia nondestructive testing facilities include dye penetrant, ul- 
trasonic flaw detectors, ultrasonic thickness gauges, magnetic parti- 
cle inspection and x-ray radiography. The radiography works are 
limited to steel samples with thickness to about 40 mm only. The 
defects which can be found in a casting are: shrinkage cavities, hot 
tears, gas holes, and cold cracks. Radiography can be used not only 
for routine quality control inspection, but also for product develop- 
ment, especially in developing new types of cast products. 


51282 (RFP—3867) Silver solid-state bonding: a review 
and assessment. Heiple, C.R. (Rockwell International Corp., 
Golden, CO (USA). Rocky Flats aa ic: 7 Jul 1986. Con- 
tract AC04-76DP03533. 52p. NTIS, PC A04/MF AOl; 
GPO Dep. File Number D 6015585. 

Silver solid-state bonding is a joining process which has been 
largely developed at Rocky Flats and used successfully in a number 
of programs. The implementation of this technology has generally 
been successful, but si tt problems have been encountered in 
316 stainless steel-to-1100 aluminum transition joints. In this paper, 
the known information about the effect of variables in the various 
steps in the bonding process on final bond strength is reviewed. On 
the basis of this information, processing steps or variables with the 
greatest potential for causing large reductions in the final bond 
strength are identified. 54 figs., 9 tabs. 


(RFP—3901) Novel rollability test. Jackson, R.J.; 
Prybylowski, S.L. (Rockwell International ., Golden, 
CO (USA). Rocky Flats Plant). 25 May 1986. Contract 
AC04-76DP03533. 2lp. NTIS, PC A02/MF A01; GPO 
Dep. File Number D 15586. 

A novel rollability test was developed and applied to unal- 
loyed uranium metal in the alpha, beta, and gamma states. The test 


51284 (RFP—3996) Variation of grain size in vapor de- 
posited titanium coatings on substrates. Jankowski, 
A.F.; Wilford, T.O. (Rockwell International Corp., Golden, 

SA). Rocky Flats Plant). 1986. Contract AC04- 


"U 
76DP03533. 1 
Number D) 


- PC A02/MF A01; GPO Dep. File 
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The increase in grain size (to a final constant value) during 
deposition is a well known occurrence in physical vapor deposition. 
Columnar grain structures result as the coating thickens beyond the 
point of constant grain size (in general, for those thicknesses greater 
than approximately 25 ym). As the deposition is taking place, the 
grain size of the Ti coating increases from that on the order of 0.01 
pm to that greater than 1.0 wm. At a certain critical thickness 
during deposition, t/sub c/, the grain size stabilizes. In this study, 
the minimum coating thickness required to produce the ultimate 
grain size is sought. The effect of coating texture and deposition 
conditions on coating to substrate bond strength has been estab- 
lished in earlier work. Purpose of this investigation is then to relate 
the critical thickness to achieve a stable grain size with the texture 
of the coating. The distribution of grain size within the coating may 
provide a qualitative characterization of the stress relief driven 
growth in grain size which produces enhanced bonding of the Ti 
coating to its Be substrate. 


51285 (SAND—85-2773C) Effects of vaporization 
debris cloud dynamics. Trucano, T.G.; Asay, J.R. (Sandia 
National Labs., Albuquerque, NM (USA). Thermomechani- 
cal and Physical Div.). 21 Oct 1986. Contract AC04- 
76DP00789. 18p. (CONF-861091—6). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86014145. 

From Hypervelocity impact symposium; San Antonio, TX, 


USA (21 Oct 1986). 

Experimental techniques are discussed for studying the 
debris products produced by plane shock loading of specimens to 
final temperatures sufficient to cause vaporization. These techniques 
have been applied to a study of the shock-induced vaporization of 
cadmium. The expansion products produced by shock reflection 
from a free surface were studied by allowing the debris to stagnate 
against a time-resolved interferometer gauge that allowed measure- 
ment of the stagnation pressure history. The experimental results 
were modeled in one dimension with Eulerian and Lagrangian 
wave codes utilizing complete equations of state for cadmium. 
These comparisons illustrate that vaporization of cadmium occurs 
under essentially equilibrium conditions and that good agreement 
with experimental results is obtained under the assumption of in- 
stantaneous vaporization. Another observation is that the vapor ex- 
pansion appears to be a centered expansion wave, with a density 
distribution differing from the computer calculation. 18 refs., 5 figs., 
1 tab. 


51286 (SAND—86-0397C) Evidence of chemical passivity 
in amorphous Ni-20P alloy. Diegle, R.B.; Clayton, C.R.; Lu, 
Y.; Sorensen, N.R. (Sandia National Labs., Albuquerque, 
NM (USA); State Univ. of New York, Stony Brook 
(USA)). 1986. Contract AC04-76DP00789. 16p. (CONF- 
861068—3). NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE8601 0464. 

From Electrochemical Society fall meeting; San Diego, CA, 
USA (19 Oct 1986). 

Anodic polarization experiments in H2SQ, and HC! electro- 
lytes show that amorphous Ni-20P alloy passivates at potentials 
around O V (SCE) and dissolves transpassively above 0.2 V(SCE). 
In 0.2N HCl, in which crystalline Ni pits readily, Ni-20P resists pit- 
ting and passivates as effectively as in 0.2N HaSQ,. Analysis by x- 
ray photoelectron spectroscopy of Ni-20P surfaces after polariza- 
tion indicates the presence of hypophosphite ions and the absence 
of oxidized nickel species. Thus, Ni-20P alloy does not passivate by 
development of a three-dimensional oxide film, such as the NiO 
film that forms on nickel. A chemical passivation process is pro- 
posed that is controlled by the formation and surface retention of 
hypophosphite anion. 


(SAND—86-1001C) Passive film formation on 
metals in thionyl-chloride electrolytes for lithium batteries. 
Cieslak, W.R.; Delnick, F.M.; Peebles, D.E.; Rogers, J.W. 
Jr. (Sandia National Labs., Albuquerque, NM (USA)). 1986. 
Contract AC04-76DP00789. ae, (CONF-861068—7). 
NTIS, PC A02/MF AOI; Dep. File Number 
DE86012173. 

From Electrochemical Society fall meeting; San Diego, CA, 
USA (19 Oct 1986). 

We have studied the anodic behavior of Pt, Mo, Ni, and 
stainless steel (SS) electodes in 1.5M LiAIClL/SOCk solution in 
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order to determine the mechanisms by which these metals resist 
corrosion. Polarization and complex impedance indicate that Pt and 
Mo behave as inert electrodes, while Ni and SS form passive films 
in this electrolyte. X-ray Photoelectron Spectroscopy (XPS) con- 
firms the lack of oxidized metal species on the Pt and Mo surfaces 
following anodic polarization. XPS results also show that the Ni 
and SS do form passive layers, and identifies these layers as pre- 
dominantly metal chlorides. 


51288 (SAND—86-1093C) Electrical resistivity model of 
metals. Burgess, T.J. (Sandia National Labs., Albuq 
NM (USA). Pulsed Power Theory Div.). 1986. “Contract 
AC04-76DP00789. lip. (CONF-860703—28). NTIS, 
A02/MF AO1; 1; GPO Dep. File Number DE86014298. 
From 4. international conference on megagauss magnetic- 
field generation and related topics; Santa Fe, NM, USA (14 Jul 
1986). 
We describe a multi-phase electrical resistivity model of the 
metals copper, silver, gold, tungsten, aluminum, and stainless steel. 
Particular attention is devoted to the behavior at melt. 


51289 (SAND—86-1614C) Shock-induced _ solid-state 

— reactivity studies using time-resolved radiation pyro- 

metry. Boslough, M.B. (Sandia National Labs., Albuquer- 

ue, NM (USA)). 1986. Contract AC04-76DP00789. 19p. 

(CONF- 861091—3). NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE86013576. 

From Hypervelocity impact symposium; San Antonio, TX, 
USA (21 Oct 1986). 

Time-resolved radiation pyrometry has been used to study 
materials which undergo solid-state chemical reactions due to shock 
loading. Shock-induced chemical reactivity in solids is fundamental- 
ly different than that in high explosives and other energetic materi- 
als because if no volatiles are present the reaction products end up 
in the condensed, rather than the vapor, state. Bulk property 
changes accompanying the solid-state reactions may therefore be 
too small to be observable with wave profile or shock-velocity 
measurements. However, some solid-state reactions, such as that be- 
tween metallic nickel and aluminum, are exothermic enough to give 
rise to a measurable increase in temperature, so pyrometry can be 
used to detect the reactions. Unfortunately, these measurements are 
complicated by the large temperature increases generated by other 
sources. Possible mechanims for generation of these high tempera- 
tures, and their effect on the chemical reaction, are suggested. 


51290 (SAND—86-2568C) Sliding and thermally induced 
surface in a gold based precious metal alloy. 
Lloyd, J.N.; Vook, R.W.; Pope, L.E. (Syracuse Univ., NY 
(USA). Lab. of Solid State Science and Technology). 1986. 
Contract AC04-76DP00789. 22p. (CONF-861051—1). 
NTIS, PC A02. File Number DE86008402. 

From 32. Holm conference; Boston, MA, USA (27 Oct 
1986). 

Thermally induced surface segregation has been measured 
on a gold based alloy (ASTM BS541). Comparisons were made 
among abraded, “as-received” and wear track surfaces that were 


‘jon-sputter cleaned before heating. The wear tracks were formed 


by oscillatory sliding in a pin-on-plate apparatus; the pin was made 
from a palladium based alloy (ASTM B540). Wear tracks and heat- 
ing were accomplished in situ in an ultrahigh vacuum system. The 
elemental compositions were measured with Auger electron spec- 
troscopy. Previous results that sulfur segregates to wear tracks due 
to rubbing alone and that the source of the sulfur was the bulk ma- 
terials were confirmed. Sulfur segregation to the surfaces during 
heating was observed for all surface preparations; however, sulfur 
segregation was significantly greater in the wear track than on the 
abraded surface. In the case of the unabraded surface, a highly an- 
isotropic distribution of sulfur was observed and was attributed to 
enhanced diffusion of sulfur along grain boundaries and/or defects 
in the near-surface materials. Thermal segregation was strongly in- 
fluenced by the thermal treatment of the sample. 
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51291 (TVA/OP/EDT—86/21) Effects of strain aging on 
the mechanical properties of ASTM A 500 Grade B structural 
steel tubing. Guthrie, P. (Tennessee Valley Authority, Chat- 
tanooga (USA). Div. of Engineering and Technical Serv- 
ices). 1986. 17p. NTIS, PC A02/MF A0Ol1. File Number 
DE86901742. 

Chapges in the mechanical properties of cold-formed A 500 
structural steel tubing occurred at and above room temperature due 
to strain aging. Reduction in longitudinal ductility (% elongation) 
due to strain aging was, however, not found to be significant in this 
study. Tubing fabricated from aluminium-killed steel appeared to 
respond less to strain aging at room temperature than nonkilled 
steel. Aluminum-killed material did not, however, eliminate strain 
aging. This study suggests that lateral strains as produced in square 
and rectangular shapes cold-formed from round tubing do not have 
the same effect on longitudinal ductility as does longitudinal strain- 
ing. Comparison of individual tensile tests to represent a given state 
of strain aging produces excessive random data scatter to be mean- 
ingful. A minimum of 5 test samples to characterize each temper 
state is recommended. 


51292 (UCID—20765) Proposed study of the influence of 
cooling rate on the microstructure of duplex austenitic-ferritic 
stainless steel. Elmer, J.W. (Lawrence Livermore National 
Lab., CA yeey 21 May 1986. Contract W-7405-ENG-48. 

A03/MF A01; GPO Dep. File Number 
D S6015505. 


The origin of the microstructure in stainless steel castings 
and welds depends on the chemical composition of the allcy and 
the rate at which it is solidified and cooled to room temperature. 
The relationship between the microstructure and the chemical com- 
position is well understood at low cooling rates, but not at high 
cooling rates. This paper proposes an investigation that would iso- 
late the separate roles of solidification and solid-state phase trans- 
formation in stainless steel castings and welds. Our purpose is ulti- 
mately to model the origin of the steel microstructure, and to use 
this model for predicting microstructural features as a function of 
alloy composition and cooling rate. 


51293 (UCRL—94691) Non-isothermal FEM analyses of 

back extrusion forging. Flower, E.C.; Hallquist, 
J.O.; Shapiro, A.B. (Lawrence Livermore National Lab., 
CA *(USA)). 19 Jun 1986. Contract W-7405-ENG-48. 42p. 
(CONF-860590—3). NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE86015156. 

From Symposium on computer modeling of fabrication proc- 
esses and constitutive behavior of metals; Ottawa, Canada (15 May 
1986). 

Back extrusion forging is a complex metal forming operation 
dominated by large-strain, non-isothermal deformation. NIKE2D, a 
fully vectorized implicit finite-element program developed at Law- 
rence Livermore National Laboratory, was applied to a two-stage 
isothermal back extrusion forging process. Modeling of the forging 
process required special features in the FEM code such as friction 
and interactive rezoning that allows for remeshing of the distorted 
mesh while maintaining a complete history of all the state variables. 
To model conditions of the non-isothermal forging process required 
implementing TOPAZ2D, our LLNL-developed two-dimensional 
implicit finite element code for heat conduction analysis, as a sub- 
routine into NIKE2D. The fully coupled version maintains all the 
original features of both codes and can account for the contribution 
of heat generation during plastic deformation. NIKE/TOPAZ-2D 
was applied to the piercing operation of the back extrusion forging 
process. The thermal deformation history of the die, punch, and 
workpiece and the effective plastic strains were calculated. 


51294 Gibbsian surface segregation in Cu-Ni alloys. 
Rehn, L.E.; Hoff, H.A.; Lam, N.Q. (Materials Science and 
Technology Division, Argonne National Laboratory, Ar- 
gonne, Illinois 60439). Physical Review Letters; 57: No. 6, 
780-780(11 Aug 1986). Contract W-31-109-ENG-38. 

A Comment on the Letter by T. Sakurai e-italict-italic a-ita- 
licl-italic., Phys. Rev. Lett. 55, 514 (1985). 


36 MATERIALS 
3601 Metals And Alloys 


Spatial and temporal a 
formed from metallic surfaces laser vaporization. H 
C.W.; Yeung, E.S. (iowa State Univ., Ames). Analytical 
Chemistry; 58: No. 9, 1989-1993(Aug 1986). Contract W- 
7405-ENG-82. 

By observation of scattered radiation at 90° relative to a 
probe laser beam, the particulate matter that is formed above metal- 
lic surfaces following laser vaporization can be monitored. An 
acoustooptic deflector scans the direction of the probe beam so that 
spatially and temporally resolved distributions can be recorded 
from a single transient event. Distinct scattering maps are obtained 
as a function of laser power, surface property, adsorption charac- 
teristics, and material volatility. The results can be used to under- 
stand the laser-surface interactions, so that atom formation can be 
better controlled for analytical applications. 


51296 Incorporation of vanadium in {§-rhombohedral 
boron as determined by single-crystal diffractometry. Gar- 
bauskas, M.F.; Kasper, J.S.; Slack, G.A. (General Electric 
Co., Schen ectady, NY). Journal of Solid State Chemistry; 63: 
No. a 424-430(15 Jul 1986). Contract AC01-81NE32084. 

The solubility of vanadium in B-rhombohedral boron has 
been studied by single crystal diffractometry for the two crystals of 
composition VB/sub ~65/ and BV/sub ~ 165/. The space group is 
R3m and the cell dimensions are a = 10.972 A, c = 
23.908 A for VB/sub ~65/ and a = 10.949 A, c = 23.840 A for 
VB/sub ~165/. At the higher concentration of vanadium, the same 
two sets of holes are occupied as in CrB/sub ~41/ and FeB/sub 
~49/. The boron framework is essentially the same as in undoped 
8-rhombohedral boron. Vanadium is found to expand the unit cell 
slightly. 


bt Chemical driving force for dislocation motion in 

hydrogen embrittlement. Li, J.C.M.; Park, C.G.; Ohr, S.M. 
(Solid State Div., Oak Ridge National Lab., Oak Ridge, TN 
37831). Scripta Metallurgica; 20: No. 3, 371- 376(Mar 1986). 
Contract AC05-840OR21400. 

Two major effects of hydrogen are proposed. The first is the 
effect on plastic behavior. It is proposed that during charging or 
discharging, a large chemical driving force can generate and move 
dislocations to facilitate hydrogen transport. The second is the ef- 
fects on fracture. It is proposed that the dislocations emitted by the 
chemical driving force can exert a sufficient stress intensity factor 
at the crack tip to cause propagation along the slip plane, even 
without any externally applied stress. 


51298 Temperature dependence of the °’Fe hyperfine 
magnetic field distribution in Fe-Ni. Fultz, B.; Morris, J.W. 
Jr. (Lawrence Berkeley Lab., CA, USA). Hyperfine Interac- 
tions; 28: No. 1-4, 553-556(Feb 1986). (CONF-8509193—). 

From International conference on applications of the Moss- 
bauer — Leuven, Belgium (16 Sep 1985). 

temperature dependence of the *’Fe hyperfine magnetic 

etd Odein POTN coum aa aaee ameneenet 
the °’Fe hmf in pure Fe. By analyzing the shape of the 57Fe hmf 
distribution, and with the help of experiments with Si in Fe-Ni, the 
authors deduce that this anomalous temperature dependence origi- 
nates from a large thermal sensitivity of the magnetic moments at 
those Fe atoms with more Ni nearest neighbors. A strong tempera- 
ture dependence of the recoil-free fraction was also observed in Fe- 
Ni alloys. The authors suggest that a large mean square thermal 
displacement of Fe atoms in Fe-Ni is the cause of the anomalous 
temperature dependence. 


57Fe magnetic hyperfine field in Au-Fe alloys (evi- 

dence favoring the two Fe environment model of Au-Fe 
alloys). Violet, C.E.; Verrill, S.P.; Balaban, D.J.; Borg, R.J. 
(Lawrence Livermore National Lab., CA, USA). Hyperfine 
Interactions; 28: No. 1-4, 985-988(Feb 1986). ( 
8509193—). 

From International conference on appiications of the Moss- 
bauer effect; Leuven, Belgium (16 Sep 1985). 

The Moessbauer magnetic hyperfine spectra (mhs) of 
quenched Au-Fe alloys at 4.2°K for various Fe concentrations have 
been known for some time. The interpretation of the concentrated 





36 MATERIALS 
3601 Metals And Alloys 


alloy spectra has been an unresolved question for two decades. The 
interpretation of these spectra has followed two dissimilar ap- 
proaches. The first assumes the spectra to be a superposition of two 
mhs. This implies that there are predominantly two Fe environ- 
ments in these alloys. The second assumes the spectra to be a super- 
position of many mhs, each being weighted on the basis of an as- 
sumed random distribution of Fe atoms. The purpose of the present 
investigation is to generate evidence that either does or does not 
favor the two Fe-environment hypothesis. The authors report the 
results of a critical analysis of the variation of the magnetic hyper- 
fine field with Fe concentration. This turns out to yield evidence in 
favor of a two Fe-environment model of these alloys. 


(BLL-M—6646-(5828.4)) Influence on wear of 
translational velocity of specimens during laser borizing of 
steel. Lyakhovich, L.S.; Isakov, S.A.; in, V.M. 
Translated from Izvestiya Vysshikh Uchebny kh Zavedenii, 
Chernaya Metallurgiya ; No. 8, 155(1986). 3p. British Li- 
brary Lending Div., Boston Spa, 

For comparison of the degrees of wear, specimens borized in 
furnaces under conditions ensuring the attainement of monophase 
(Fe,B) and two phase (FeB, Fe,B) layers were worn under the 
same conditions. The degree of wear was determined as the arith- 
metic mean of 6 trials. Two factors were found to positively influ- 
ence the degree of specimen wear: burning up of the boron and the 
phase composition of the layer. The pattern of wear is the same for 
specimens after furnace borizing. 


51301 (BLL-M—6623-(5828.4)) Enthalpies of formation 
of liquid t iron-cerium-aluminium alloys. Pe- 
trushevskii, M.S.; Ryss, G.M. (British Library, Boston Spa. 
Lending Div.). 1986. Translated from Izvestiya —. 
Ucheb Zaved Chernaya Metallurgiya (USSR), no. 3- 
a 7p. British Library Lending Div., Boston Spa, Eng. 


The integral enthalpies of formation of iron-cerium-alumi- 
num melts at 1870K in the entire composition range of the concen- 
tration triangle of this system are calculated on the basis of the mi- 
croinhomogeneous structure of liquid alloys. Formulae for estimat- 
ing the partial molar enthalpies of solution of components are 
given. 


51302 (BLL-M—6488-(5828.4)) Effects of micro-alloying 
on the fatigue crack resistance of structural steel. Sokolov, 
K.N.; Silaeva, LE.; Kharchenko, V.A. Translated from Jz- 
vestiva Vysshikh Uchebnykh Zavedenii, Chernaya Metallurgiya 

; 151-152(1985). 5p. British Library Lending Div., Boston 


Spa, 

Tests were made to find the fatigue crack resistance of a 
structural steel containing nickel and vanadium. Crack resistance 
was found to be higher than that of equivalent steel not containing 
those elements. 


51303 (BLL-M—6595-(5828.4)) Mechanism of peritactic- 
eutectic reaction in Fe-C-Cr system. Taran, Y.N.; ge mete 
L.M.; Vasilev, E.Y. Translated from ‘ysshikh 
Uchebnykh Zavedenii, Chernaya Metallu ; No. 7, 159- 
feces 4p. British Library Lending Div., Boston Spa, 


The peritectic-eutectic reaction in the Fe-C-Cr system was 
studied. The features of the occurrence and degree of completion 
of the reaction have an influence on the selection of the chemical 
composition of wear resistance in chromium pig iron. The methods 
of quenching from high temperature, differential thermal analysis, 
X-ray spectroscoy, and quantitative metallography were used. 


(BLL-M—6588-(5828.4)) Surface hardening of po- 
crystalline W-Zr-alloys during internal saturation. Belo- 


7126 1251985" Sh British sane Coline ivy Restén 
Spa, England. 


The structure of the internal saturation zone in alloys of 
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three zone structure was formed. The observed increase in the 
hardness of the layer formed by internal saturation was the result of 
precipitation of fine ZrO2 and ZrN particles in the tungsten matrix. 


51305 Grain boundary carbides and hydrogen induced in- 
ee fracture of a 12 chromium 

steel. Garrison, W.M. Jr.; Hyzak, J.M.; Lechtenberg, T.A. 
(Sandia National Labs., Livermore, CA 94550). 79-384 
of Proceedings of the ‘topical conference on ferritic alloys 
for use in nuclear energy technologies. Davis, J.W.; Michel, 
D.J. Warrendale, PA; The Metallurgi Society, Inc. 
(1984). (CONF-830659—). Contract A 76DP00789. 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

When tempered at 750°C the 12 chromium secondary hard- 
ening steel HT-9* is susceptible to embrittlement by internal hydro- 
gen introduced by cathodic charging. Hydrogen charging results in 
a severe reduction of tensile ductility and a fracture mode which is 
substantially brittle intergranular. The prior austenite grain bound- 
aries of HT-9 tempered at 750° are covered by a nearly continuous 
network of carbides and are highly enriched in phosphorous. How- 
ever, the extent to which the grain boundary carbides and the seg- 
regated phosphorous promote the hydrogen induced intergranular 
fracture of HT-9 is not known. The Charpy impact energy and un- 
charged and hydrogen charged tensile ductilities have been deter- 
mined for HT-9 as a function of tempering temperature. Hydrogen 
charged tensile specimens of HT-9 exhibit elements of intergranular 
fracture when tempered at 550°C or any higher tempering tempera- 
ture. The onset of intergranular fracture in hydrogen charged HT-9 
coincides with the decomposition of retained austenite and the re- 
sulting precipitation of carbides at lath and prior austenite grain 
boundaries. These results suggest the possibility that grain boundary 
carbides promote fracture along prior austenite grain boundaries. 


51306 Effects of composition and thermal treatment on 
bend-ductility transition temperature of 9 Cr-1 Mo ferritic 
steel. Carlson, O.N.; Indrawirawan, H. (Ames Lab., DOE 
and Dept. of Materials Science and Engineering, lowa van 
Univ., Ames, IA 50011). pp 357-363 of Proceedings of the 
topical conference on ferritic alloys for use in nuclear 
energy technologies. Davis, J.W.; Michel, D.J. Warrendale, 
PA; The Metallurgical Society, Inc. (1984). (CONF- 
830659—). 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

Four-point bend test were carried out on small notched 
specimens to determine the bend ductility of a series of 9 Cr-1 Mo 
ferritic steels in both the tempered and aged conditions. Results of 
these test show that aging generally decreases the bend-ductility 
transition temperature (BD-TT) from that of the tempered condi- 
tion. The sum of the decreases in the BD-TT due to individual al- 
loying elements is comparable to that observed for the SA-182 
grade F9 ferritic steel containing all of these elements. The results 
also indicate that variations in silicon and niobium concentrations 
have a greater effect on the bend ductility and hardness of the tem- 
pered alloy than for the aged condition. No measurable effect of 
aging on the yield stress was observed for any of the alloys studied 
over the temperature range 77 to 300 K. No changes were ob- 
served in either the microstructure or appearance of the SEM frac- 
ture surface between the tempered and aged conditions; however, it 
was noted that carbon has the effect of refining the grain size of the 
9 Cr-1 Mo alloy whereas silicon appears to nullify this effect. Nio- 
bium, in the presence of carbon and silicon, is an effective grain re- 
finer, probably due to the formation of a stable carbide. 


51307 Effect of heat treatment and 550°C thermal aging 
a as Wee eee ee Lech- 
tenber, ; Garrison, W.M.; H J.M. (GA Technol- 
ens o Box 85608, San Di CA 92138). pp 365- 
of Proceedings of the topical conference on ferritic 
Davis, J.W.; 
D.J. Warrendale, PA; The Metallurgicai Society, 

Inc. (1984). (CONF-830659—). 
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From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

, Temper embrittlement in the 12Cr-1Mo class of steels results 
in a loss in impact toughness when cooled through or aged in the 
450° to 550°C temperature range. After 1000 hrs at 550°C, the 
standard and two modified heat treatment conditions described in a 
companion paper exhibited a 30° to 50°C increase in the ductile-to- 
brittle transition temperature. The fracture surfaces had an in- 
creased amount of intergranular fracture because of the weakening 
effect due to segregants at the prior austenite grain boundaries. 
When hydrogen was introduced by cathodic charging to the aged 
and unaged microstructures, the ductility as measured by the reduc- 
tion-in-area did not decrease further in the standard heat treatment 
condition, while in one of the modified heat treatments, it reversed 
itself from low values of 10% RA before aging to 36% RA after 
aging. This indicated the modified heat treatment reversed the em- 
brittling effects of hydrogen. The carbide morphology was deter- 
mined and coverage of the grain boundaries were measured for 
each condition, and it was determined that the amount of intergran- 
ular fracture was associated with the carbide coverage of the grain 
boundaries. 


51308 Creep properties of modified 9 Cr-1 Mo steel. 
Sikka, V.K.; Cowgill, M.G.; Roberts, B.W. (Metals and Ce- 
ramics Div., Oak Ridge National Lab., Oak Ridge, TN 
37830). pp 410-424 of Proceedings of the ‘topical conference 
on ferritic alloys for use in nuclear energy technologies. 
Davis, J.W.; Michel, D.J. Warrendale, PA; The Metallurgi- 
cal Society, Inc. (1984). (CONF-830659—). Contract W- 
7405-ENG-26. 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

, Creep properties of modified 9 Cr-1 Mo steel, an alloy sig- 
nificantly improved in elevated-temperature strength over 2 1/4 Cr- 
1 Mo and other similar alloys, are presented here. Data are primari- 


ly on material in the normalized and tempered condition. Effects of 
variables such as isothermal annealing treatment, cold work, nor- 
malizing temperature, tempering temperature, notch, and biaxial 
stress state have also been examined. Data analysis and comparisons 
have shown that modified 9 Cr-1 Mo alloy is very insensitive in re- 
sponse to several material variables, heat treatments, and specimen 
design variables. 


51309 The effect of postweld heat treatment on the mi- 
crostructure and properties of the heat-affected zone in 12CR- 
1Mo-0.3V (HT9) weldments. Lippold, J.C. (Sandia National 
Labs., Livermore, CA 94550). pp 497-505 of Proceedings of 
the topical conference on ferritic alloys for use in nuclear 
energy technologies. Davis, J.W.; Michel, D.J. Warrendale, 
PA; The Metallurgical Society, Inc. (1984). (CONF- 
830659—). Contract AC04-76DP00789. 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

Pas ction of wae tanned’ Gies: seeseuinn QUINNEY tom 
peratures on the microstructure and properties of the heat-affected 
zone (HAZ) in a 12Cr-1Mo-0.3V martensitic stainless steel has been 
evaluated. Previously, it was shown that four distinct microstruc- 
tures are presented in the as-welded HAZ of this steel. The micros- 
tructures were simulated in Charpy size samples and subjected to a 
PWHT at either 873 or 1033 K for 1 hour. Charpy V-notch results 
over the temperature range from 213 to 473 K revealed that the 
873 K PWHT was not sufficient to restore the base metal toughness 
characteristics to the regions of the HAZ which formed untem- 
pered martensite during welding. The use of a 1033 K PWHT fully 
restored or exceeded the base metal toughness throughout the 
HAZ. A variation in toughness characteristics was observed among 
the four HAZ microstructures. Regions of the HAZ which form 
fine austenite grains during the weld thermal cycle exhibited superi- 
or toughness following PWHT. In addition, Charpy samples tested 
in the L-T orientation showed improved properties over similar 
samples in the T-L orientation. Fracture below the ductile-to-brittle 
transition (BTT) occurred by quasi-cleavage. Above 
the DBTT, failure was by ductile rupture; voids nucleated prefer- 
entially at carbides along both martensite lath boundaries and prior 
austenite grain boundaries. 
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51310 Hy charged tensile fracture of a 12CR-1Mo- 
0.3V steel: Grain embrittlement. Hyzak, J.M.; Gar- 
rison, W.M. Jr. (Sandia National Labs., Livermore, CA 
94550). Pp 385-391 of Proceedings of the topical conference 
on ferritic alloys for use in nuclear energy technologies. 
Davis, J.W.; Michel, D.J. Warrendale, PA; The Metallurgi- 
cal Society, Inc. (1984). (CONF-830659—). Contract AC04- 
76DP00789 

From “TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

The hydrogen charged tensile behavior of a 12Cr-1Mo-0.3V 
martensitic stainless steel has been investigated. Tensile specimens 
with a quenched-and-tempered microstructure were tested as-un- 
charged and after cathodic charging with up to 6 wppm hydrogen. 
In the uncharged condition, tensile specimens exhibited principally 
a dimpled rupture fracture mode with considerable secondary 
cracking, much of it along prior austenite grain boundaries. Hydro- 
gen charging dramatically decreased the tensile ductility and result- 
ed in a change in fracture mode to intergranular brittle fracture. 
The quenched-and-tempered material was also tensile tested after 
swaging the original bar stock to a reduction of 84% and then re- 
tempering. The uncharged specimens has approximately 10% great- 
er tensile ductility than the original quenched-and-tempered speci- 
mens, and no grain boundary secondary cracking was evident. The 
hydrogen charged, swaged-and-retempered specimens also had 
greater tensile ductility than equivalently charged quenched-and- 
tempered specimens, 56% R/sub A/ compared to 18% R/sub A/. 
The cold worked and retempered specimens exhibited no grain 
boundary cracking even after hydrogen charging. These data indi- 
cate a susceptibility of both the uncharged and hydrogen charged 
quenched-and-tempered material to grain boundary cracking. Possi- 
ble reasons for this behavior are discussed including the morpholo- 
gy of carbide precipitation at prior austenite grain boundaries, and 
segregation of embrittling elements to these same boundaries. 


51311 Mechanical and microstructural behavior of a fer- 
ritic stainless steel under high temperature cycling. Matsuoka, 
S.; Kim, S.; Weertman, J.R. (Dept. of Materials Science and 
Engineering and the Materials Research Center, Northwest- 
ern Univ., Evanston, IL 60201). pp 507-516 of Proceedings 
of the topical conference on ferritic alloys for use in nuclear 
energy technologies. Davis, J.W.; Michel, D.J. Warrendale, 
PA; The Metallurgical Society, Inc. (1984). (CONF- 
830659—). 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

A ferritic stainless steel, Fe9CriMo containing V and Nb, 
has been proposed for applications which involve combinations of 
cyclic and static loads at elevated temperatures. Since the compo- 
nents made from this alloy are to be in service over many years it is 
essential that the microstructure exhibit a high degree of stability 
under the design conditions. In the present experiments the fatigue 
life of the modified Fe9Cr1Mo steel was examined at two test tem- 
peratures, 593° and 700°C, in fully reversed fatigue over a total 
strain range of 2.1 x 10-2. The cycling was either continuous (ramp 
wave with a strain rate of 4 x 10~°/s) or included a two minute 
tension or compression hold imposed at the maximum strain. Tests 
were carried out in vacuum or in a mixture of 3% hydrogen in 
argon containing water vapor as in impurity which caused the gas 
to be oxidizing. The resultant microstructure and damage features 
were investigated by TEM (shadowed 2 stage replicas), optical mi- 
croscopy, and HVEM examination of thin foils. Cyclic softening 
was observed in all tests. The stress undergoes a marked relaxation 
during the hold period. The peak stress is scarcely affected by the 
introduction of hold times and no mean stress is observed to devel- 
op. The presence of a hold time decreases the cycle life but in- 
creases the time to failure. 
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51312 On the physical basis for the swelling resistance of 
ferritic steels. ag i Semen Dek. a 
neering Program, Nuclear ineering Dept., Univ. of Wis- 
consin, Madison, WI 53706). pp 579-586 of Proceedings of 
the topical conference on ferritic alloys for use in nuclear 
energy technologies. Davis, J.W.; Michel, D.J. Warrendale, 
PA; The Metallurgical Society, Inc. (1984). (CONF- 
830659—). 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

D The swelling behavior of austenitic and ferritic alloys is 
briefly reviewed and hypothesis is advanced that a fundamental dif- 
ference exists between these two alloy classes which originates 
from the difference in the net bias. Since the net bias depends most 
critically on the relaxation volumes of interstitials and vacancies, 
experimental and theoretical values are discussed and reviewed. It 
is shown that the interstitial relaxation volume for fcc metals is 
almost twice as large as its value for bcc metals, whereas the re- 
verse is true for the vacancy relaxation volume. In order to obtain 
the net bias, the bias factors of voids and dislocations for both inter- 
stitial and vacancy capture are required. Equations are given for 
these bias factors and the net bias is computed. Due to the differ- 
ence in the relaxation volumes in the austenitic and the ferritic 
structure, the net bias is large in austenitic alloys and significantly 
less in ferritic alloys. Using an upper bound for the void swelling 
rate, it is shown that austenitic alloys may exhibit a maximum 
swelling rate of about 1.4%/dpa, whereas ferritic alloys are estimat- 
ed to possess a maximum swelling rate of about 0.2%/dpa. 


51313 Development of modified 9 Cr-1 Mo steel for ele- 
vated-temperature service. Sikka, V.K. (Metals and Ceramics 
Div., Oak Ridge National Lab., Oak Ridge, TN 37830). pp 
317-326 of Pr ings of the topical conference on ferritic 


alloys for use in nuclear energy technologies. Davis, J.W.; 
Michel, D.J. Warrendale, PA; The Metallurgical Society, 


Inc. (1984). (CONF-830659—). Contract W-7405-ENG-26. 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

, The status of development and commercialization of a modi- 
fied 9 Cr-1 Mo alloy is presented. The alloy is modified by the ad- 
dition of 0.06 to 0.10% Nb and 0.18 to 0.25% V. The alloy is rec- 
ommended for use in the normalized and tempered condition 
(1040°C for 1 h, air cooled to room temperature; 760°C for 1 h, air 
cooled to room temperature). Heat treatment, Charpy impact, ten- 
sile, and creep properties of the alloy are described in detail along 
with a brief description of other properties. The modified alloy has 
creep strength that exceeds that of standard 9 Cr-1 Mo and 2 1/4 
Cr-1 Mo steels for the temperature range from 427 to 704°C. The 
total-elongation and reduction-of-area values for all test tempera- 
tures and rupture times up to 22,500 h exceed 15 and 70%, respec- 
tively. The estimated design allowable stresses for this alloy are 
higher than those for standard 9 Cr-1 Mo and 2 1/4 Cr-1 Mo steel. 
At 550°C and above, these values are twice those of the other 
alloys. Operating experience on this alloy is being obtained by in- 
stalling tubes in various steam power plants. 


51314 Low-cycle fatigue behavior of HT-9 alloy in a 
flowing lithium environment. Chopra, O.K.; Smith, D.L. 
(Materials Science and Technology Div., Argonne National 
Lab., Argonne, IL 60439). pp 481-487 of Proceedings of the 
topical conference on ferritic alloys for use in nuclear 
energy technologies. Davis, J.W.; Michel, D.J. Warrendale, 
ad so) Metallurgical Society, Inc. (1984). (CONF- 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

, Low-cycle fatigue data have been obtained on normalized 
and tempered or lithium-preexposed HT-9 alloy at 755 K in flowing 
lithium of controlled purity. The results show that the fatigue life 
of this material decreases with an increase in nitrogen content in 
lithium. A reduction in strain rate also decreases the fatigue life in 
high-nitrogen lithium. However, in the range from ~4 x 10™* to 4.x 
10-? s~}, the strain rate has no effect on fatigue life in lithium con- 
taining <200 wppm nitrogen. The fatigue life of the HT-9 alloy in 
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low-nitrogen lithium is significantly greater than the fatigue life of 
Fe-9Cr-1Mo steel or Type 403 martensitic steel in air. Furthermore, 
a 4.0-Ms preexposure to low-nitrogen lithium has no influence on 
fatigue life. The reduction in fatigue life in high-nitrogen lithium is 
attributed to internal corrosive attack of the material. The speci- 
mens tested in high-nitrogen lithium show internal corrosion along 
grain and martensitic lathe boundaries and intergranular fracture. 
This behavior is not observed in specimens tested in low-nitrogen 
lithium. Results for a constant-load corrosion test in flowing lithium 
are also presented. 


51315 Determination of the magnetomechanical effect in 
inductively heated ferritic steel specimens. Jones, W.B. 
(Sandia National Labs., Albuquerque, NM 87185). Pp 533- 
541 of Proceedings of the topical conference on ferritic 
alloys for use in nuclear energy technologies. Davis, J.W.; 
Michel, D.J. Warrendale, PA; The Metallurgical Society, 
Inc. (1984). (CONF-830659—). 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

, The magnetomechanical effect has been found to influence 
the temperature of inductively heated ferritic steel specimens in a 
systematic way. This effect can be significant in strain controlled 
low cycle fatigue, creep-fatigue experiments, and in multiaxial yield 
surface studies. The influence of stress on the magnetic permeability 
of the specimen is a straightforward response of the alloy tested 
while the variation in temperature that results is not. The actual 
temperature variation depends on such factors as the specimen ge- 
ometry, the induction coil geometry, the design on the specimen 
grips, the location of the control thermocouple, and the response 
characteristics of the temperature controller. The influence of sev- 
eral of these experimental parameters has been determined to pro- 
vide guidance concerning how strain controlled low cycle fatigue, 
creep-fatigue, and yield surface testing should be conducted when 
induction heating is utilized. 


51316 The effects of high magnetic fields on the micros- 
tructure and toughness of cryogenic 9Ni steel. Fior, G.O.; 
Fultz, B.; Morris, J.W. Jr. (Dept. of Materials Science and 
Mineral Engineering, Univ. of California, Berkeley). pp 543- 
547 of Proceedings of the topical conference on ferritic 
alloys for use in nuclear energy technologies. Davis, J.W.; 
Michel, D.J. Warrendale, PA; The Metallurgical Society, 
Inc. (1984). (CONF-830659—). 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

: Commercial 9Ni cryogenic steel was heat treated to develop 
thermally unstable retained austenite. Some of this austenite was 
transformed to martensite by exposing the material to: 1) cryogenic 
temperatures, and 2) cryogenic temperatures plus 17 T magnetic 
fields. Those specimens exposed to the high magnetic fields consist- 
ently had the lower Charpy toughness. X-ray crystallography 
showed that the magnetic exposure caused additional y—a’ trans- 
formation. Scanning electron fractography indicated that this addi- 
tional y—a’ transformation resulted in additional quasi-cleavage 
fracture, and therefore a lower toughness. It is shown that the equi- 
librium thermodynamics of the coexistence of magnetic phases in 
magnetic fields cannot account for the large increases in the 
amount of y—a’ transformation caused by the magnetic field. We 
therefore propose that our y—a’ transformation is a process with 
an activation barrier that may be overcome by magnetic exposure. 
The effect of the ya’ transformation on the Charpy energy was 
mostly temperature-independent, however. This suggests that the 
mechanism of fracture associated with the y—a’ transformation is 
not thermally activated. 


51317 Corrosion of an Fe-12 Cr-1 Mo VW steel in ther- 
mally-convective lithium. Tortorelli, P.F.; DeVan, J.H. 
(Metals and Ceramics Div., Oak Ridge National Lab., Oak 
Ridge, TN 37830). pp 215-220 of Proceedings of the topical 

erence on ferritic alloys for use in nuclear energy tech- 
nologies. Davis, J.W.; Michel, D.J. Warrendale, PA; The 
Metallurgical Society, Inc. (1984). (CONF-830659—). Con- 
tract W-7405-ENG-26. 
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From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

, A thermal-convection loop of Fe-12 Cr-1 Mo VW steel cir- 
culated pure lithium between 500 and 350°C for 10,088 h. Periodic 
weighings of coupons at different temperatures around the loop re- 
vealed small weight losses and corrosion rates. Surface analysis 
showed a relatively thin corrosion layer with an underlying car- 
bide-free zone and some depletion of chromium from the hottest 
specimen. While some mass transfer of chromium and nickel was 
detected, this mechanism did not strongly influence the weight loss 
process as it does with austenitic steels. Therefore, it appeared that 
reactions with carbon and nitrogen must be the dominant corrosion 
processes such that weight loss was maximized at the lowest tem- 
perature (350°C). Overall, the lithium-steel reactions in the temper- 
ature range of this experiment were relatively sluggish and the cor- 
rosion was not severe. 


51318 Swelling behavior of a simple ferritic alloy. 
Horton, L.L.; Bentley, J. (Metals and Ceramics Div., Oak 
Ridge National Lab., Oak Ridge, TN 37831). pp 569-577 of 
Proceedings of the topical conference on ferritic alloys for 
use in nuclear energy technologies. Davis, J.W.; Michel, 
D.J. Warrendale, PA; The Metallurgical Society, Inc. 
(1984). (CONF-830659—). Contract W-7405-ENG-26. 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

O ciieweliinn: nleniiie-nilitth‘ wendy teem. diealited, Billie 
environment irradiation of Fe-10% Cr has been characterized with 
transmission electron microscopy. Specimens were bombarded at 
850 K with: a "triple-beam” of Het, D.*, and 4 MeV Fe** ions to 
0.3, 1, 3, 10, 30, and 100 dpa (displacement per atom); a “dual- 
beam” of He* and 4 MeV Fe** ions to 30 and 100 dpa; and a 
“single-beam” of 4 MeV Fe** ions to 30 dpa. The helium and hy- 
drogen injection rates were ~10 appm He/dpa and ~40 appm D/ 
dpa. Cavities were observed for damage levels of 3 dpa and great- 
er. The swelling was <0.1% for damage levels <30 dpa, but at 
100 dpa, there was an increase in the swelling to 2.5% for the 

“triple-beam” irradiation and 1.2% for the “dual-beam” irradiation. 
The swelling rates between 30 and 100 dpa correlate well with cal- 
culated values assuming a steady-state swelling-rate regime has 


bubble growth. For all of the bombardments, the cavities with a di- 


ameter than 10 nm had a truncated octahedral morphology 
with {111} facets and {100} truncations. Measurements indicate 
that the surface energy relationship was Y111~0.8 Yoo for these 
cavities. At 30 dpa, the cavities in the specimen irradiated with the 

” technique were larger and had a lower concentration 
than the specimens irradiated with dual- and triple-beam techniques. 
Comparison of the specimens irradiated with the dual- and triple- 
ion beams suggests that deuterium has an effect on the damage mi- 
crostructures in Fe-10% Cr. 


51319 Effects of irradiation on the mechanical properties 
of ferritic alloys HT-9 and 2.25Cr-1Mo. Lauritzen, T.; Bell, 
W.L.; Vaidyanathan, S. (Advanced Reactor Systems Dept., 
General Electric Co.). pp 623-630 of Proceedings of the 
topical conference on ferritic alloys for use in nuclear 
energy technologies. Davis, J.W.; Michel, D.J. Warrendale, 
PA; The Metallurgical Society, Inc. (1984). (CONF- 
830659—). 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

, Effects of fast neutron irradiation on the elevated tempera- 
ture tensile properties of the commercial ferritic alloys HT-9 and 
2.25Cr-1Mo were evaluated. HT-9 was irradiated in the cold rolled 
condition; 2.25Cr-1Mo was irradiated after normalizing and temper- 
ing. Both alloys accumulated a fluence of 3 x 1077 n/cm?/sup chem- 
ical bond/ at 400, 450, 550 and 650°C. Uniaxial tensile tests were 
run at the fuel handling temperature (205°C), at the ive irra- 
diation temperatures and, in the case of 2.25Cr-1Mo, at 110°C 
above the irradiation Little or no effect of irradiation 
was noted in the strength of HT-9 in tests run at the several irradia- 
tion temperatures. Both yield and ultimate strengths compared 
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closely with control data. A gradual reduction in strength occurred 
over the 400-650°C range in tests run at the refueling temperature. 
Much of this reduction is thought to be due to thermal recovery of 
this originally cold rolled material. Alloy 2.25Cr-1Mo, on the other 
hand, underwent significant irradiation hardening at 400°C but 
showed a sharp reduction in strength at higher temperatures. The 
400°C hardening is particularly prominent in tests run at 205°C. A 
reduction in both uniform and total occurred in HT-9 
irradiated above 450°C, while 2.25Cr-1Mo showed a substantial 
ductility increase in the same temperature region. At lower tem- 
peratures, however, 2.25Cr-IMo showed a moderate loss in both 
uniform and total elongation, whereas these properties in HT-9 
were found to lie on the high side of the control data. 


3602 Ceramics, Cermets, And Refractories 


REFER ALSO TO CITATION(S) 49925, 50028, 50161, 50516, 50792, 51152, 
51156, 51269, 51506, 53034 


51320 (AECL—8387) Dissolution of UO, by molten Zir- 

caloy-4 cladding. Rosinger, H.E.; Demoline, K.; Rondeau, 

R.K. (Atomic Energy of Canada Ltd., Pinawa, Manitoba. 

Whiteshell Nuclear Research Establishment). Mar 1985. 

22p. (CONF-840914—38). NTIS (US Sales Only), PC A02/ 
A01. File Number DE86703052. 

From International on thermal nuclear reactor 
safety; Karlsruhe, F.R. Germany (10 Sep 1984). 

The dissolution of UO: by molten Zircaloy-4 cladding, and 
structural changes to the UO: matrix, have been investigated using 
internally heated fuel rod simulators. The simulators were heated in 
an inert atmosphere at a fixed temperature ramp rate, and held at 
cladding surface temperatures (1800 degrees C to 2200 degrees C) 
above the melting point of the cladding (1760 degrees C) for one 
second to ten minutes. The experiments show that a complex mi- 
crostructure is formed between the UO; pellets and the molten Zir- 
caloy-4 cladding. The molten cladding contains varying proportions 
of uranium and oxygen that come from the dissolution of the UO. 
pellets by the molten Zircaloy-4. There is no penetration of Zirca- 
loy-4 into the solid UO:, even along grain boundaries. Measure- 
ments of dissolved uranium in the cladding, by scanning Auger mi- 
croscopy and chemical analysis, show that only small amounts of 
UO, (less than 3.5 vol. percent) are dissolved by the molten clad- 
ding. 

51321 (BNL—38333) Inelastic neutron scattering of the 
low-dimensional conductors (TaSe,)21 and MosOzs. Fujishita, 
H.; Sato, M.; Shapiro, S.M.; Hoshino, S. (Brookhaven Na- 
tional Lab., Upton, NY (USA); Tokyo Univ. (Japan). Inst. 
pe Boer Solid State Physics; Institute for Molecular Science, 

Japan)). 1986. Contract AC02-76CHO00016. 4p. 
(CONF-S 146—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86014128. 

From 15. Yamada conference on physics and chemistry of 
quasi one-dimensional conductors; Lake Kawaguchi, Japan (26 May 
1986). 

Inelastic neutron scattering was carried out on the low-di- 
mensional conductors (TaSe4),I1 and MosOzs. For (TaSes)I, a 
‘spoon-like’ anomaly of the dispersion curve of the TA phonon 
branch was observed around the superlattice point. This result is 
the direct support of the TA mode condensation at the CDW tran- 
sition, which was predicted based on X-ray studies and the Raman 
scattering study. MosOz23 has a structural transition due to the in- 
commensurate CDW formation at T/sub cl/=315K and a lock-in 
transition at T/sub c2/a285K. The present inelastic neutron scat- 
tering discloses the existence of a temperature dependent soft mode 
at the incommensurate superlattice point above T/sub cl/. The 
central peak in the observed dynamical structure factor grows as 
the temperature approachesT/sub cl/. 8 refs., 3 figs. 
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(CNEA-NT—12/84) Formation of magnetite 
(FesO,) in aqueous media and properties of the interface mag- 
netite/solution. Regazzoni, A.E. (Comision Nacional de En- 
ergia Atomica, Buenos Aires (Argentina); Comision Na- 
cional de Energia Atomica, Buenos Aires (Ar, ms 
t. de Quimica de Reactores). 1984. 385p. (In i 
S (US Sales Only), PC A17/MF AOl1. File Number 
DE86703334. 

The formation of FesQ, particles in aqueous media and the 
properties of the FesQ,/aqueous solution interface are studied. This 
system is of particular interest in nuclear reactor chemistry, since 
FesQ, was identified as the main component of the corrosion prod- 
ucts of nuclear power plants cooled with pressurized water, of the 
Atucha I and II, and Embalse type. Four methods for the synthesis 
of FesQ, are described: a) controlled oxidation of Fe(OH): in the 
presence of NaNOs at 25 deg C; b) controlled oxidation of Fe(OH): 
in the presence of NaNO; and NzH, and at 100 deg C; c) alkaliniza- 
tion of a F* and Fe* solutions at 80 deg C; d) simultaneous oxida- 
tion and alkalinization of a Fe**. The interfacial properties of FesO, 
particles suspended in aqueous solutions of indifferent electrolytes 
are described. These properties are essential for the activity trans- 
port associated with the corrosion products. Finally, the adsorption 
of HsBOs, Hsub(n)PO,sup(n-3) and n Co(II) in the Fes0,/solution 
interface at 30 deg C. It is concluded that the adsorbed species are 
chemically bonded to surface metal ions. 


(CONF-860652—26) Thermodynamic performance 
of ceramic tritium breeding blanket material. Johnson, C.E.; 
Fischer, A.K. (Argonne National Lab., IL (USA)). Jun 
1986. Contract W-31-109-ENG-38. 6p. NTIS, PC A02/MF 
A001; 1; GPO Dep. File Number DE86014564. 

From 7. topical meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

Thermod odynamic calculations have been made to compare 
the thermochemical performance of three candidate breeder blanket 
materials, LigO, LiAlO2, and Li,SiO,. These calculations were done 
for the range of 900 to 1300°K and the oxygen activity 
range of 10~* to 10-5. Oxygen activity is an influential variable for 
these materials and must be considered in the diffusion of tritiated 
species, the chemical form of the released tritium, and 
retention of tritium in the condensed phase. Surface adsorption may 
also act as a strong contributor to tritium inventory. In general, 
LiAlO, appears better than LigO and Li2O, in turn, appears better 
than Li,SiQ,. 


51324 (CONF-860968—2) Transformation toughening be- 
havior in ceramics, Becher, P.F.; Be G. (Oak Ridge Na- 
tional Lab., TN (USA)). 986. Contract ACO0S5- 
84OR21400. 15p. NTIS, PC A A0l; 1; GPO Dep. 
File Number DE86015179. 

From 3. international conference on the science of technolo- 
or ot eee seen 2 See 19 

The transformation o 


shitdh dab tte lia 0 teoaee eeneesot aes 
bearing ceramics to approximately 20 MPa Vm. The attainment of 
high toughness by transformation toughening is described and ex- 
perimentally verified in terms of the tetragonal phase stability, 
transformation zone size, and critical transformation stress for ZrO. 
systems with selected compositions and microstructures. 


(DOE/ER/10956—T2) Migration of 
aries in ceramic materials with particular 
tering process. Final 


grain bound- 

reference to the sin- 

ace, NY (USA). Dept 

Science i 1985. Con- 

tract AC02-81ER 10956. . NTIS, PC Ads AOl; 1; 
GPO Dep. File Number D) 15036. 

The progress made during the first two years of a program 
to study the migration of grain boundaries in ceramic oxides is re- 
ported. The principal results of the program are concerned with the 
structure of grain boundaries in a-AkOs, although important new 
information has also been obtained on grain boundaries in spinels 
and both germanlum and silicon. Attention is focused on the basal 
twin boundary in a-AkO; which had been identified as a model 
interface in early work. A series of new grain boundaries exempli- 
fied by the [1 1lanti23] twin are also discussed briefly as is the rhom- 
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bohedral twin interface. Earlier results on the first-order (£=3) 
twin in spinel have been extended with the development of models 
for the computer-simulation of high-resolution TEM images of 
these interfaces. A study of low-angle grain boundaries in spinel is 
giving new insight into the effect which the large size of the unit 
cell and the multiplicity of cations can have on structure of inter- 
faces in ceramic materials, in general. Finally the direction of the 
program in examining grain boundaries in covalent materials (Ge 
and Si) is discussed. 


1985. Perry, C.H. (Northeastern Univ., 
Boston, MA (USA)). 1986), ” Contract FG02-84ER45079. 
Tp. NTIS, PC A02/MF A0O1. File Number DE86015069. 
This document is divided into the following: structural trans- 
formation analysis of the ZrO.-Y2O;3 system using Raman spectros- 
copy; effects of incommensurability on the 1-D superionic conduc- 
tor K - hollandite (K/sub 2x/Mg/sub x/Ti/sub8-x/Oie; x = 0.77); 
and effect of high pressure (0 to 25 kbars) on graphite and graphite 
intercalated compounds. (DLC) 


51327 (DOE/ER/45086—1) Tests and modeling for sin- 
tering theory; experimental tests to unify sintering theory. 
Final progress reports, May a ee ee 
1984, Doremus, R.H.; M. (Rensselaer Polytech- 
nic Inst., Troy, NY (USA). Dept. rat Materials Engineering). 
Jul 1986. Contract FG02-84ER45086. 14p. NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE8 15459. 

Experimental emphasis was on measurements of particle, 
grain and pore sizes during heating, supplemented by dilatometry 
measured shrinkage during constant heating rate experiments. Addi- 
tionally, measurements were made of the surface area, and examina- 
tions were conducted using TEM and SEM. The experiments were 
conducted on materials formed by precipitation from aqueous solu- 
tion and on commercially available powders. Mixtures of alumina 
and various species (such as chromia) were milled and compared 
with pure alumina. Significant differences exist between the compu- 
tational models and the actual sintering behavior of alumina-based 
systems. For example, we observed that plastic flow was occurring 
in the smaller precipitated powders. Furthermore, the computer 
simulation was accurate in predicting the bulk properties such as 
shrinkage and surface area loss; however, agglomerates of unsin- 
tered alumina were observed after high temperature sintering. Ad- 
ditional research has been conducted on fundamental interactions 
between mixed phases during sintering. Also, fundamental calcula- 
tions have been performed to predict the capillary force when a 
liquid is present during the initial stage of sintering. Finally, consid- 
erable attention has been directed to predicting the behavior of 
mixed phase systems. Binary phase diagrams have proven useful in 
determining the possible sintering reactions. 


51328 (INIS-mf—10451, pp P3 B12) Crystal growth and 
transport properties of the metal disilicides MoSi, 
and WSie. Senateur, J.P.; Thomas, O.; Madar, R. (Univ. Do- 
maine, Saint Martin d’ Heres, France). Mar 1985. NTIS (US 
Sales TAS A19/MF AO0O1. File Number DE86703331. 
(CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51329 (INIS-mf—10451, pp PL V) Order and disorder 
in transition metal carbides and nitrides: experimental and 
theoretical aspects. Novion, C.H. de; Landesman, J.P. 
(Northwestern Univ., Evanston, IL, USA. of Phys- 
ics). Mar 1985. NTIS (US Sales Only), PC A1l9/MF AO1. 
File Number DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 
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pg = pp PL oe Structure, defects 
some refractory borides. oa 


and properties 0! Lundstroem, 
ee Univ., iene Mar 1985. NTIS (US Sales Only), 
A19/MF "AOL. File Number DE86703331. (CONF- 
8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51331 (INIS-mf—10451, pp O16) Transmission electron 
microscopic investigation of VsSis precipitates in VsSi J 
Structure). Reynaud, F.; Ben Lamine, A.; Senateur, J.P. 
(Centre National de la Recherche Scientifique, 31 - Tou- 
louse, France. Lab. d’Optique Electronique; I.N.P.G., St 
Martin d’Heres, France. Genie Physique). Mar 1985. NTIS 
(US Sales Only), PC A19/MF AOl. File Number 
DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


(INIS-mf—10451, pp O22) Structure and bonding 
of transition metal carbides and hydrides. Hauck, J. (Kern- 
forschungsanlage Juelich G.m.b.H., Germany, F.R. Inst. 
fuer F . oye Ee Mar 1985. NTIS (US Sales 
Only). PC A19/MF AOl. File Number DE86703331. 
(CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


(INIS-mf—10451, pp P1 B10) Oxides MsSbsO:2 
eae ae »Ho,Er,Tm,Yb,Lu). Marcano, 
C.M.; Rasines, I. (Instituto de ica Inor Elhuyar, 
Madrid, Spain). Mar 1985. NTIS (US Sales » PC Al9/ 
-8504163— 


MF AOI. File Number DE86703331. (CO 
Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51334 (INIS-mf—10451, pp P2 Al) Ternary pee 
erbium-boron-carbon. Isothermal section at 1500 deg C. 
Bauer, J. Ne au C.N.R.S., France. Laboratoiure de 
ie des Materiaux). Mar 1985. 
Ss Sales Only), PC Al9/MF AOl1. File Number 
DE86703331. (CONF-8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51335 (INIS-mf—10451, P2 ox —_ lanthanoid 
manganese carbides with with filled BaCd, and TheZmr type 
structures. Block, G.; Jeitschko, W. W. dhiuenetes Univ., Ger- 
F.R. Anorganisch-Chemisches Inst.). Mar 1985. 
(US Sales Only), PC A19/MF AOl1. File Number 
DE86703331. (CONF-8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51336 (INIS-mf—10451, pp P2 A4) New sputtered Nb- 
a films with high concentrations: 

and properties. cara ag R,; on J.C.; Chaussy, J.; 
Mazuer, J. (Laboratoire de Genie Physique, Saint Martin d’ 
Heres, France; Centre de Reserches sur les Tres Basses 
Temperatures, Grenoble, France). Mar 1985. NTIS (US 
Sales Only), PC A19/MF AOl1. File Number DE86703331. 
(CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51337 Cte P2 A7) FCC oxycarbide 
phase of scandium and of : composition limits. cheats 
P.s eS Vv. aes: B. (Dept. of Inorganic Chemistry 
Prague, Czec lovakia. Inst. of Chemical a ae 
Mar 1985. NTIS : Sales a PC A19/MF AOl 
Number DE8670333 1. (CONF-8504 be 16S Abas) 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 
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51338 (INIS-mf—10451, pp P2 A10) Preparation and 
oxynitrides with 


characterization of new structure. 
Marchand, R.; Laurent, Y.; Pors, F. (Laboratoire de Chimie 
Minerale, France). Mar 1985. NTIS (US Sales Only), PC 
A19/MF AOl. File Number DE86703331. (CONF- 
8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51339 (INIS-mf—10451, P2 All) X-ray diffraction 
and diffuse re single crystal carbides. Mor- 
niroli, J.P.; Khachfi, M.; Gantois, M.; Courtois, A. (Labora- 
toire de Genie Metallurgie, Nancy, France; Universite de 
Nancy I, France. Laboratoire de Mineralogie et Cristallo- 
graphie). Mar 1985. NTIS (US Sales Only), PC A19/MF 
Kol. File Number DE86703331. (CONF- 8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51340 (INIS-mf—10451, 


P2 B8) Reactive RF and 
dual ion beam 


sputter of Ti, Zr, and Hf nitrides. 
Yee, D.S.; Cuomo, J.J.; , J.M.E.; Schwarz, K.; Hent- 
zell, H.T.G.; Johansson, B.O. (IBM Watson Research 
Center, Yorktown Heights, NY, USA; Technische Univ., 
Vienna, Austria. Inst. fuer Technische Elektrochemie; Univ. 
——- Sweden. . Of Technology). Mar 1985. 
NTIS (US Sales Only), A19/MF AO1. File Number 
DE86703331. (CONF-8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


pone: (INIS-mf—10451, pp P2 B15) Properties and elec- 
trical conductivity of transition metal oxides. Lazarev, V.B.; 
prs a LS. (Akademy of Science, Moscow, USSR. Ker- 
t. of General and Inorganic Chemistry). Mar 1985. 
NTIS (US Sales Only), PC Al9/MF AO1. File Number 
DE86703331. (CONF-8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51342 | pate mht! pp P3 B11) Inversion bound- 
aries in M;B; borides. Morniroli, J.P.; Khachfi, M.; Gantois, 
M. (Nancy Univ., France . Laboratoire de Genie Metallur- 
gic). Mar 1985. NTIS (US Sales Only), PC A19/MF A011. 
ile Number DE86703331. (CONF-8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51343 Se pp P4 B13) Low-temperature 
structure of Mg.NiH,: evidence for microtwinning. Zolliker, 
P.; Yvon, K.; Baerlocher, C. (Universite de Geneve, Swit- 
zerland. Laboratoire de Cristallographie; Eidgenoessische 
Technische Hochschule, Zurich, Switzerland? Inst. fuer 

Hage yg und eo Mar 1985. NTIS (US 
Sales Only), PC A19/MF File Number DE86703331. 
(CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51344 (INIS-mf— 10451, 14 P4 B14) Preparation, struc- 
MgCo 


ture and properties of M containing square-pyramidal 
{CoHs]* anions. Zolliker, P.; Yvon, K.; Fischer, P.; 
Schefer, J. (Geneva Univ., Switzerland. Lab. Crystallo . 
hie aux Rayons X; ETH Zuerich, Switzerland. Labor 

[eetstneestmnenth Mar 1985. NTIS (US Sales Only), PC 
A19/MF AO0Ol. File Number DE86703331. 
8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


(CONF- 
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rn (INIS-mf—10451, pp O10) Effects of disorder on 
the superconducting temperature of cubic MoN. Papaconstan- 
topoulos, D.A.; Pickett, W.E. (Naval Research Lab., Wash- 
“we DC, USA). Mar 1985. NTIS (US Salés Only), PC 
Al9 AOl. File Number DE86703331. (CONF- 
8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


ee ee > pp P2 A9) Unusual electrical 
semiconductor-metal phase 


behaviour ee 
transition in mixed eee vanadium oxides. Lovell, M.C.; 
Tunnicliffe, D.L.; Clark, A. (Royal Military Coll. of § Sci- 
ence, Shrivenham, UK). Mar 1985. NTIS (US Sales Only), 
PC A19/MF AOl. File Number DE86703331. (CONF- 
8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51347 (INIS-mf—10451, pp P2 A9) Thermal expansion 
studies on the subcarbides of the group V-VI transition 
metals. Loennberg, B. (Inst. of Chemistry, U 
Sweden). Mar 1985. NTIS (US Sales Only), PC A19/MF 
AOl1. File Number DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


Se ee A12) Diffraction studies 
of electron density, lattice ions and interdiffusion in 
some transition metal carbides. Valvoda, V. (Karlova Univ., 
Prague, Czechoslovakia). Mar 1985. NTIS (US Sales Only), 
PC A19/MF A0Ol. File Number DE86703331. (CONF- 
8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51349 (INIS-mf—10451, pp P2 B1) Energy-band-struc- 
ture study of the NbN(100) . Callenas, A.; Johansson, 
L.I; Christensen, A.N.; Schwarz, K. (Link “ Univ., 
Sweden. Dept. of Physics and Measurement ology; 
Aarhus Univ., Denmark. Dept. of Chemistry; Te ‘echnische 
Univ., Vienna, Austria. Inst. fuer Technische Elektroche- 
mie). ‘Mar 1985. NTIS (US Sales Only), PC Ai9/MF AO1. 
File Number DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51350 eee pp P2 BS) Self-consistent band 
structure annd superconductivity in MoN and WN. Huang, 
M.; Oguchi, T.; Freeman, A.J. (Univ. Xiamen, China. Dept. 
of Physics; Northwestern Univ., Evanston, IL, eo e 
of Physics and Astronomy). Mar 1985. NTIS (U 
Only), PC A19/MF AOl. File Number DES6V03331, 
(CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51351 (INIS-mf—10451, pp P2 B6) Photoelectron spec- 
troscopy of —— nitride layers. Porte, L. (Lyon-1 Univ. 
Villeurbanne, France. Laboratoire de Physico-Chimie Min- 
erale). Mar 1985. NT NTIS (US Sales Only), PC A19/MF A01. 
File Number DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51352 (INIS-mf—10451, pp P3 B14) High-temperature 
microhardness refractory materials 


of some as measured on 
single crystals. Westman, I.; Lundstroem, T.; Korsukova, 
M.M.; Gurin, V.N.; Nikanorov, S.P. (Uppsala Univ., 
Sweden. Inst. of Chemistry; Akademy of Science, Lenin- 
grad, USSR. Ioffe Physico-Technical Institute). Mar 1985. 
NTIS (US Sales Only), PC A19/MF AOl1. File Number 
DE86703331. (CONF-8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 
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ae Role of powder packing in sintering. 
De Jonghe, L.C.; Rahaman, M.N.; Lin, M. (Lawrence 
Berkeley Lab., CA (USA). Materials and Molecular Re- 
search Div.; California Univ., Berkeley (USA). Dept. of 
Materials Science and Mineral Engineering). Jun 1986. Con- 
tract AC03-76SF00098. 22p. (CONF-860714—2). NTIS, PC 
A02/MF A01; GPO Dep. ile Number DE86015202. 

From 22. University conference on ceramics - ceramic mi- 
crostructures ‘86: role of interfaces; Berkeley, CA, USA (28 Jul 
1986). 

ar The densification of powder compacts, containing larger 
pores in a fine grain, homogeneous matrix, is considered. Homoge- 
nization of the porous microstructure is possible in the intermediate 
stage of densification due to grain growth driven coalescence of the 
finer pores, while the coarser pores grow less. The conditions are 
identified for which homogeneity can be achieved at the end of the 
intermediate stage. It is found that for finer powders the initial 
packing perfection, normalized to the grain size, has to increase 
rapidly. The effects of temperature and the relative merits of mono- 
dispersed versus multidispersed powders are also discussed. 


51354 Defect states in substoichiometric tantalum car- 
bide. Gruzalski, G.R.; Zehner, D.M. (Solid State Division, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37831). P ait Review [Section] B: Condensed Matter; 34: 
No. 6, 3841-3848(15 Sep 1986). Contract AC05-840R21400. 

X-ray photoelectron spectroscopy was used to determine 
core-level binding energies (BE’s) and valence-band structure for 
TaC/sub x-italic/ over the range O.Sapprox. <x-italicapprox. <1.0. 
As x-italic decreased from about 1.0 to about 0.5, the tantalum 4d- 
italic and 4f-italic BE’s shifted toward the Fermi level by about 0.8 
eV and the p-italic-d-italic valence-band peak shifted by about 0.6 
eV. The carbon 2s-italic BE was difficult to determine precisely, 
but it too appeared to shift toward the Fermi level as x-italic de- 
creased, though by a smaller amount than did the p-italic-d-italic 
valence-band peak. The carbon 1s-italic BE shifted by yet a smaller 
amount, and possibly even remained constant for x-italic>0.6. Also, 
the relative intensity in the valence-band spectra between about 1 
and 2 eV BE increased as x-italic decreased. These observations are 
explained in terms of (i) an added negative charge in the vicinity of 
tantalum atoms owing to the presence of carbon vacancies and (ii) 
the corresponding redistribution of tantalum states, i.e., the forma- 
tion of occupied defect states. In addition, as x-italic decreased it 
appears that charge may have transferred away from carbon atoms 
remaining in the crystal. 


51355 Proton transport in §”-alumina. Frase, K.G-.; 
Thomas, J.0.; McGhie, A.R.; Farrin G.C. (Univ. of 
Pennsylvania, Philadelphia). Journal of Solid State Chemis- 
try; 62: No. 3, 297-305(May 1986). Contract AC02- 
80ER 10597. 

This paper presents the results of new investigations into the 
preparation, stability, conductivity, and structure of selected hydro- 
nium and ammonium/hydronium 8”-aluminas. The ammonium/hy- 
dronium and hydronium 8*-aluminas have room temperature con- 
ductivities of about 10~* and 10~* (Omega-cm)™', respectively. 
They do not appear to be distinct and independent materials, but 
only general compositions in a continuum of protonic 8”-aluminas 
which contain various concentrations of water and/or ammonia. 
The results of thermal analyses, crystal structure studies, and ionic 
conductivity measurements indicate that it should be possible to 
convert one protonic 8”-alumina composition to another by careful 
thermal treatment. The 8”-alumina family of protonic compounds is 
thus a model system for studying the effects of solvation and hy- 
drogen bonding on the motion of protonic species in an oxide lat- 
tice. 


51356 Elimination of surface voids in ceramics. Drory. 
M.D.; Evans, A.G. (Univ. of ae Berkeley). jena 
of the American Ceramic Society; 68: No. 6, 342-348Jun 
1985). Contract AC03-76SF00098. 
and exposition of the American 
PA, USA (2 May 1984). 
ody aie was conducted of the removal of sur- 
face porosity in a typical ceramic polycrystal. Surface voids were 





observed to be eliminated in hot-pressed MgO packed in a fine 
powder and heat treated at an elevated temperature. Surface diffu- 
sion along the specimen surface and evaporation/condensation of 
the surrounding powder are considered as filling mechanisms. 
Mechanism maps are plotted to identify the relevant parameters for 
the dominant filling mechanism. 10 references, 13 figures, 1 table. 


51357 New fluoronitride glasses in zirconium-metal-F-N 
systems. Vaughn, W.I.; Risbud, S.H. (Univ. of Illinois, 
Urbana). Journal of Materials Science Letters; 3: 162- 
164(1984). Contract AC02-76ERO1198. 

lasses were prepared from high purity fluorides of zirconi- 
um, barium, yttrium, aluminium and AIN or ZrN. Batched and 
analyzed glass compositions are listed. Due to the well known 
effect of water content on fluoride glasses, all batch raw materials 
were weighed and mixed in a glove box under a nitrogen atmos- 
phere. Mixed batches were loaded into graphite crucibles and 
melted under flowing nitrogen in a furnace system shown schemati- 
cally. The mixture of fluoride and nitride powders was heated to 
800°C in 1 h, held for 15 min, and quenched in an oil bath. Repre- 
sentative bulk glassy samples obtained by this procedure are shown. 
Data are included on oxygen and nitrogen contents, transition tem- 
peratures, crystallization temperatures, and microhardness of the 
glasses. 8 references, 3 figures, 2 tables. 
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51358 (AD-A—167688/1/XAB) ees model for 
three-dimensional nondestructive evaluation of advanced com- 
posites. Final report, 28 November 1984-28 July 1985. Sab- 
bagh, H.A.; Sabbagh, L.; Roberts, T.M. ( Associ- 
ates, Inc., Bloomington, IN ays 28 Jul 1985. 64p. (SA- 
TR—1/85). NTIS, PC A04/MF AO1 

The research problem is to deviop a model and an inversion 
algorithm suitable for the three-dimensional quantitative nonde- 
structive evaluation (NDE) of advanced composite materials by 
using eddy currents. The technical objectives are to determine the 
feasibility of using multifrequencies for this job, to determine in lo- 
calized regions the fiber-resin ratio in graphite epoxy, and to deter- 
mine more precisely the types of anomalies, whether flaws, dela- 
minations, broken fibers, etc., that can be reconstructed by the in- 
version method. These objectives are met by: (1) applying rigorous 
electromagnetic theory to determine a Green’s function for a slab 
of anisotropic composite material, (2) determining the integral rela- 
tions for the direct and inverse problems using the Green's function 
just derived, (3) determining suitable numerical algorithms for solv- 
ing the inverse problem, and (4) writing a computer program to 
execute the model. These objectives have been met; in addition, 
some interesting electromagnetic phenomena in composite materials 
are illustrated. 


(AD-A—167725/1/XAB) Tensile and fatigue be- 
havior of alumina-fiber-reinforced . composites. 
Chin, E.S.C.; Slepetz, J.M. 'y Materials Research 
Agency, Watertown, MA (U A Material Technology 
Lab.). Mar 1986. 33p. NTIS, PC A03/MF A01 

Tensile and fatigue properties of as-cast polycrystalline alu- 
mina-fiber-reinforced magnesium (ZE41A) composites were deter- 
mined as a function of fiber orientation and fiber content. Fiber- 
dominant properties were studied on four fiber volume fractions of 
35, 40, 45 and 55% at 24 C and 200 C testing temperatures. Off- 
axis, matrix-dominant properties were investigated at a constant 
fiber volume fraction (55%) at 24 C. An attempt was also made to 
identify the effects of the fiber/matrix interface, matrix chemistry 
and residual stresses on the resultant mechanical behavior of these 
composites. 


51360 (AD-A—168102/2/XAB) Exploration of advanced 
characterization techniques for molecular Final 


composites. 
report, February 1984-January 1985. VanderHart, D.L.; 
F.W.; Eby, R.K.; Pca B.M.; DeVries, K.L. (Ne 
Bureau of Standards, W: DC (USA); Air 
Force Wri tical Labs., Wright-Patterson AFB, 
OH — Feb 1986. 183p. NTIS, PC A09/MF AO1. 
hniques of solid-state nuclear 
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fraction were applied to characterize aspects of the solid-state 
structures of rigid-rod polymers and their blends with flexible poly- 
mers. NMR and fluorescence spectroscopies were used to investi- 
gate the degree to which the rigid rod - flexible polymers blends 
exist as phase-separated systems. It was found that these materials 
form primarily phase-segregated structures, a condition that limits 
the reinforcing potential of rigid rod polymers in molecular com- 
posites. Most specimens also reinforcing potential of rigid-rod poly- 
mers in molecular composites. Most specimens also exhibited NMR 
signals indicative of mobile, and presumably lower-molecular- 
weight, species. It is postulated that these mobile species are either 
water or residual acid from which the materials are processed. In- 
formation regarding the location of the mobile species in the struc- 
tures exhibited by rigid-rod polymers and their blends with flexible 
polymers is deduced from NMR. Electron-spin resonance measure- 

ments confirmed that free radicals are generated during mechanical- 
ly stressing rigid-rod polymer fibers. The as-processed fibers con- 
tained appreciable levels of free radicals, and annealing at elevated 
temperatures caused a decrease in the free-radical concentration by 
a factor of three. X-zay-diffraction experiments were conducted at 
elevated pressure in a diamond anvil cell. The observed diffraction 
pattern is suggestive of the formation of a more ordered structure 
at elevated pressures. 


(AD-A—168576/7/XAB) Improvement and optimi- 
SS Ee ee fiber-reinforced composite mate- 
rials. Final report, June 1983-November 1985, Gibson, R.F.; 
Suarez, S.A. (Idaho Univ., Moscow (USA). Dept. of Me- 
are of Engineering). 3 Mar 1986. 225p. NTIS, PC A10/ 
The objective of this research were to study the effects of 
such parameters as fiber aspect ratio, fiber orientation and fiber/ 
matrix properties on damping in fiber-reinforced polymer compos- 
ites. These objectives were to be met by using both experimental 
and analytical approaches. The development of improved tech- 
niques for fabrication and testing of specimens and the development 
of relatively simple design equations for prediction of damping 
were desirable goals that were also met. Two new computer-aided 
testing techniques based on the impulse frequency-response ap- 
proach were developed. Specimens of graphite/epoxy, boron/ 
epoxy and Kevlar aramid/epoxy were fabricated by using an auto- 
clave-style press cure which was developed specifically for this 
program. Although a number of parameters were studied, the em- 
phasis was on the influence of fiber length, fiber orientation, and 
fiber material on damping of polymer composites. Experimental re- 
sults show that, as predicted, very low fiber aspect ratios are re- 
quired to produce significant improvements in damping. Of the 
three fiber types tested, the Kevlar aramid fiber composite was 
found to have much better damping than graphite or boron fiber 
composites. Measurements and predictions also indicate that the 
control of fiber orientation in a continuous fiber reinforced laminate 
may be a better approach to the improvement of damping than the 
control of fiber aspect ratio. 


51362 (FRI/R—878/15A) Guidelines on basic aspects of 
jelatiny taney ee ae nee 
Le Sake — D.P. Research Inst. 
Ltd., Sto! 


2034). NTIS, 


load carrying requirements increase, bolted or bonded/bolted joints 
become more applicable. 


51363 (K/TS—11789) Stress rupture of carbon fiber com- 
posite materials, Shaffer, J.T. (Oak Ridge Gaseous Diffusion 
Plant, TN (USA)). Jul 1986. Contract AC05-840T21400. 
12p. (CONF-861004—4). NTIS, PC A02/MF A01; 1; GPO 
Dep. File Number DE86012854. 

From 18. Society for the Advancement of Materials and 
Process Engineering national technical conference on materials; Se- 
attle, WA, USA (7 Oct 1986). 

Stress rupture testing was conducted on 294 carbon fiber/ 
epoxy composite strands. The fiber used was Hercules’ IM6-12K 
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and the epoxy was Union Carbide's ERL-2258. The tests were con- 
ducted at load levels up to 99% of the mean strength of the 
strands. After approximately two years of testing, the data indicat- 
ed that the degradation rate for this composite system is extremely 
slow. This result is consistent with the premise that both the 
strength and life of composite systems are related to the amount 
and distribution of flaw sites within the composite. When structure 
size is properly accounted for, the high strength carbon fiber/epoxy 
composites should prove to be very reliable structures, even with 
small design margins. 


51364 (SAND—86-1233C) Damage characterization and 
residual properties of a shock-loaded S-2 glass/epoxy lami- 
nate. Guess, T.R.; Reedy, E.D. Jr. (Sandia National Labs., 
Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 18p. (CONF-861004—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86011179. 

From 18. Society for the Advancement of Materials and 
Process Engineering national technical conference on materials; Se- 
attle, WA, USA (7 Oct 1986). 

Gas gun planar i and post-impact three-point-bend test 
data are schesani for [904,(+-24,-24)2,90s(-24, +24)2904] S-2 glass/ 
epoxy laminates. Laminates with 2 different densities (Porosities) 
were tested. The impact tests, which utilized standard gas gun spall 
test techniques, were designed to generate tensile wave damage in a 
plane parallel to the laminate surface and midway through its thick- 
ness. Polished sections taken from impacted high porosity samples 
indicate that incipient shock damage is generated at a stress level of 
between 1 and 2 kbar for a nominal 1 js stress pulse. The incipient 
stress wavedamage consists of matrix cracking in the center 90° 
_ layer. Limited test data did not permit establishment of a damage 
threshold for the low porosity laminate. Large separations, extend- 
ing over the sample's entire diameter, were generated in samples of 
both porosity when the impact stress level was greater than or 
equal to 3 kbar. These samples were not, however, cleaved in two; 
fiber bridging prevented complete detachment. Post-impact three- 
point-bend test data indicate that once a threshold impact stress 
level for damage is exceeded, both specimen stiffness and load car- 
rying capacity decrease substantially as the impact stress level in- 
creases. For example, specimen stiffness and load carrying capacity 
of the low porosity composite were reduced by 75% and 50%, re- 
spectively, after impact at a 6.35 kbar stress level. 
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51365 (SAND—85-1299) High temperature testing of 
TRUPACT-I materials: Kevlar, honeycomb, rigid polyure- 
thane n NM (USA}. —_ (Sandia ee ee Albu- 
ransportation System Dev _— 
Dept). D Dec Cons Contract AC04-76DP00789. 13 
‘C—0638). NTIS, PC A07/MF A0Ol1; 1; GPO Dep. File 
Number DE86014948. 

When the Transuranic Package Transporter Model-I (TRU- 
PACT-I) failed to afford sufficient containment after a 35-minute 
JP-4 fueled open-pool fire, component tests were conducted, in 
conjunction with analyses, to guide and assess the redesign of 
TRUPACT-I. Since materials which change phase or combust are 
difficult to numerically analyze, the component tests determined the 
behavior of these materials in TRUPACT-I. The component tests 
approximated the behavior of Kevlar (registered trademark of 
DuPont), metal honeycomb, and rigid polyurethane foam, as they 
appear in TRUPACT-I, in an open-pool fire environment. Six 
series of tests were performed at Sandia's Radiant Heat Facility and 
one test at the wind-shielded fire test facility (LAARC Chimney). 
Each test facility was controlled to yield temperatures or heat 
fluxes equivalent to those measured in the TRUPACT-I, Unit 0, 
open-pool fire. This extensive series of component tests (34 runs 
total) provided information on the high-temperature behavior of 
unique materials which was not previously available or otherwise 
attainable. The component tests were a timely and cost-effective 
means of providing the data for the TRUPACT-I redesign. 
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51366 (SAND—86-0771C) ~~ of Kevlar narrow 
fabrics as influenced by folding and compression in the pres- 
= of age Ericksen, R.H. (Sandia National Labs., Al- 

(USA)). Aug 1986. Contract AC04- 
5 Togs. 1zp. 12p. (SOND: 8610 8). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86014296. 

From 9. aerodynamic decelerator and balloon technology 
conference (AIAA); Albuquerque, NM, USA (7 Oct 1986). 

The tensile strength of Kevlar narrow fabrics was inves- 
tigated as a function of moisture present during folding and com- 
pression. Fabric samples were exposed to 96% relative humidity, or 
soaked in water prior to compression; or moisture was introduced 
while the samples were compressed. The fabrics exhibited a 10 to 
30% tensile strength loss after wet compression relative to data for 
samples compressed dry. Similar tests on nylon did not show this 
effect. Warp yarns removed from fabrics compressed with moisture 
present exhibited nominally the same strength as those obtained 
from fabrics compressed dry or from uncompressed fabrics. These 
results are consistent with test data from a parachute that had been 
exposed to moisture and with packing difficulties encountered 
under high humidity environments. 


(SAND—86-0853C) Kinetics for the degradation of 
nylon and Kevlar parachute materials. Auerbach, I. (Sandia 
National Labs., Albuquerque, NM (USA). Aerodynamics 
Dept.). 1986. Contract AC04-76DP00789. 10p. (CONF- 
861050—3). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE86014290. 

From 9. aerodynamic decelerator and balloon technology 
conference (AIAA); Albuquerque, NM, USA (7 Oct 1986). 

The degradation of nylon 66 and Kevlar 29 yarns at elevated 
temperatures and over a broad range of humidities was studied and 
a rate relationship developed which models the degradation and 
permits computation of rate constants. The degradation rates are 
slow initially due to the presence of an inhibitor but increase rapid- 
ly as the inhibitor is depleted. The effect of relative humidity (RH) 
can be very large especially at values in the 100% range. An expo- 
nential relationship exists for nylon between the rate constant and 
RH. Kinetic parameters were evaluated and the rate constants at 
25°C calculated. These values showed that the tensile strength of 
nylon 66 will remain at a safe level over a 25-year period if the hu- 
midity is maintained at the 10% range or less. Kevlar 29 is more 
resistant and can tolerate humidity levels in the range of 90% or 
less. Degradation is governed by thermal-oxidative and moisture in- 
duced mechanisms. At the very high humidities the moisture in- 
duced degradation predominates. A relationship is developed which 
predicts the degradation rate over a very broad range of tempera- 
tures and humidities. 
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REFER ALSO TO CITATION(S) 49686, 49829, 50109, 50110, 50111, 50113, 
50141, 50142, 50142, 50145, 50158, 50162, 50314, 50337, 50492, 50652, 50652, 
50730, 50792, 51101, 51263, 51268, 51269, 51325, 51326, 51328, 51344, 51627, 
51669, 51682, 53026 


51368 (ANL—85-41) or: results of the NNWSI un- 
saturated test SRL 165 glass application. Bates, 
J.K.; Gerding, T.J. (Argonne National Lab., IL (USA). 


Technology Div.). Aug 1986. Contract W-31-109- 
ENG-38. 83p. NTIS, PC A05 A01; GPO Dep. File 
Number DE86015892. 

Investigation of the volcanic tuff beds of Yucca Mountain 
Nevada, as a potential site for a high-level waste repository is a 
function of the Nevada Nuclear Waste Storage Investigations 
(NNWSD). A series of tests with SRL 165 type glass was performed 
to determine whether the NNWSI Unsaturated Test could be used 
to produce data that would be useful in assessing waste form per- 
formance under unsaturated conditions anticipated for the NNWSI 
repository site. The test procedure was successful in producing data 
that were repository relevant and that were of sufficient quality to 
explain the observed reactions. However, because the welding 
process used to manufacture the test components was not sufficient- 
ly controlled, a variable interaction occurred between the glass and 
the stainless steel in weld-affected areas. Glass that was in contact 
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with potentially sensitized Type 304 L stainless steel showed con- 
siderably more interaction and release of matrix elements than did 
glass in contact with unsensitized steel components. None of the 
glass samples had a normalized loss of any element greater than 1.3 
g/m? after one year. Sodium, lithium, and cesium appeared to be 
released uniformly from the glass by a diffusionally controlled hy- 
dration process, while boron and uranium were released through a 
process of matrix dissolution that was quite slow, except when it 
was accelerated by localized interaction with sensitized stainless 
steel. Based on the results of this test series, the test procedure has 
been modified and should now be easier to use and should produce 
data that will meet the uses and limitations established for the test. 


51369 (BNL—38444) m*SR studies on pure MnF, and 
site-diluted (Mn/sub 0.5/Zn/sub 0.5/)F2. Uemura, Y.J.; 
Keitel, R.; Senba, M.; Kiefl, R.F.; Kreitzman, S.R.; Noakes, 
D.R.; Brewer, J.H.; Harshman, D.R.; Ansaldo, E.J.; Crowe, 
KM. (Brookhaven National Lab., Upton, NY (USA); 
TRIUMF, Vancouver, British Colambin (C (Canada)). 1986. 
Contract AC02-76CHO00016. .  (CONF-8606134—6). 
NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE86014853. 

From 4. international conference on muon spin rotation, re- 
laxation and resonance; Uppsala, Sweden (1 Jun 1986). 

Positive muon spin rotation and relaxation measurements 
have been carried out on the antiferromagnets, pure MnF: and site- 
diluted (Mn/sub 0.5/Zn/sub 0.5/)F2, above and below the Neel 
temperature T/sub N/ using single-crystal specimens. Two differ- 
ent muon signals have been found in the pure MnF2; with the 
precession frequency nu/sub A/ = 1.3 GHz for the site A and nu/ 
sub B/ = 152 MHz for the site B measured in zero external mag- 
netic field at T = 5 K. We propose a picture that the signal from 
the A site represents the “muonium” state, and discuss the charac- 
teristic features of muonium in magnetic materials. The spin relax- 
ation rate 1/T:, measured in zero external field, decreases rapidly 
with decreasing temperature below T/sub N/. The mechanism of 
the spin relaxation above T/sub N/ is explained by the exchange 
fluctuations of the Mn moments, while below T/sub N/ by the 
Raman scattering of spin waves. At the same normalized tempera- 
ture T/T/sub N/, 1/T: observed in the diluted (Mn/sub 0.5/Zn/ 
sub 0.5/)F: is significantly larger than that in the pure MnF2 below 
T/sub N/. The difference between the pure and diluted systems is 
related to the large spectral weight of low-energy magnons in (Mn/ 
sub 0.5/Zn/sub 0.5/)F2 found by neutron scattering. 


51370 (CEA-CONF—7975) Positron trapping in heavily 
irradiated semiconductors. Moser, P.; Pautrat, J.L.; Corbel, 
C.; Hautojarvi, P. (CEA Centre d’Etudes Nucleaires de 
Grenoble, 38 (France)). Jan 1985. 4p. (CONF-850169—20). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86751279. 

From 7. international conference on positron annihilation; 


How eee Jan 1985). 

y processes are studied in several heavily irradiated 
neha Specimens are ZnTe, CdTe, CdTe (In), InP, InP 
(Cr), InP (Zn) and Ge. Irradiations are made at 20 K using a 3 
MeV Van de Graaff electron accelerator. Doses are 4 x 10'* e~/ 


cm Lifetime measurements are made at 77 K at each step of an 
isochronal annealing (30 min 20 K). In each specimen, the results 
show a significant increase of the lifetime (+ 30 at + 50 ps) which 


anneals out in different steps restoring the initial lifetime. The steps 
are sharp (AT/T=0.3) with the exception of InP, InP(Cr), InP(Zn), 
(AT/T=0.9). Tentative interpretations are given. 


51371 (CEA-CONF—8135) Transport and magnetism in 
the organic conductors in relation to one dimension localiza- 
tion theory. Zuppiroli, L. os Centre d’Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Inst. de Recherche 
Technologique et de a) (OONF-450 Industriel (IRDI)). 
1985. Sp. a French 8509237—4). NTIS (US 

les Only), PC A02/ME Son File Number DE86752449. 
From National —- of the French Physical Society; 

Nice, France =e Sep 198 
On the one side | states are exponentially localized in one 
dimension, on the other side most of the transport properties of 
quasi-one-dimensional organic conductors are Drude-like. This ap- 
parent contradiction is solved by revisiting the main experimental 
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results concerning disordered organic conductors and by compar- 
ing them to the most relevant theories, especially those which take 
into account electron-phonon an electron-electron interactions. 


51372 (CONF-850314—Vol.3, pp 449-452) Evaluation of 
cement stability. Chino, K.; Yusa, H. (Energy Research 
Lab., Hitachi, Ltd., Japan). 1985. Arizona Board of Re- 
gents, Arizona Univ., College of Engineering, Tucson, AZ. 
File Number T186006918. 
From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985 
. Cement stability is theoretically evaluated to provide stable 
cement packages and storage methods without deterioration. A 
computer code was developed to calculate equilibrium composition 
based on minimization of Gibbs free energy of the system consid- 
ered. It is found that increase of storage temperature and addition 
of NaOH are two effectual methods to avoid sulfate attack. 


51373 (CONF-860418—12) Effect of gamma radiation on 
groundwater chemistry and glass leaching as related to the 
NNWSI repository site. Abrajano, T.; Bates, J.; Ebert, W.; 
Gerding, T. (Argonne National Lab., IL (USA). Chemical 
ie Noe Div.). May 1986. Contract W-31-109-ENG-38. 

PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86014573. 

From 88. annual meeting of the American Ceramic Society; 
Chicago, IL, USA (27 A sae 1986). 

To address the fect of ionizing radiation on groundwater 
chemistry and waste form durability, NNWSI is performing an ex- 
tensive set of experiments as a function of dose rate (2 x 105, 1 x 
10%, 1 x 10°, and O rad/h). The results of the tests done at 2 x 105 
rad/h have been reported, while the 1 x 10° and 0 rad/h tests are in 
progress. This paper presents an overview of the results of the tests 
done at 1 x 10‘ rad/h and discusses the relevance of these tests to 
repository conditions. An interpretation of the results relating to 
the manner by which the glass waste form corrodes is presented 
elsewhere. A complete discussion of the effect of gamma radiation 
on groundwater chemistry and waste form durability will be pre- 
sented when the series of experiments are complete. 


51374 (CONF-860706—14) Transient hardened power 
FETs. Dawes, W.R. Jr.; Fischer, T.A.; Huang, C.C.C.; 
Meyer, W.J.; Smith, C.S.; Blanchard, R.A.; Fortier, T-J. 
(Sandia National Labs., Albuquerque, NM (USA); MA/ 
COM PHI, Inc., Torrance, CA (USA); Siliconix, Inc., Santa 
Clara, CA (USA)). 1986. Contract AC04-76DP00789. 7p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86013311. 

From 23. annual conference on nuclear and space radiation 
effects; Providence, RI, USA (20 Jul oe 

N-channel power FETs offer significant advantages in 
power conditioning circuits. Similiarily to all MOS technologies, 
power FET devices are vulnerable to ionizing radiation, and are 
particularily susceptible to burn-out in high dose rate irradiations 
(>1E10 rads(Si)/sec.), which precludes their use in many military 
environments. This paper will summarize the physical mechanisms 
responsible for burn-out, and discuss various fabrication techniques 
designed to improve the transient hardness of power FETs. Power 
FET devices were fabricated with several of these techniques, and 
data will be presented which demonstrates that transient hardness 
levels in excess of 1E12 rads(Si)/sec. are easily achievable. 


51375 (CONF-8605146—7) Structure of {§*-(BEDT- 
TIF]; at 4.5 K and 1.5 kbar. Schultz, A.J.; Wang, H.H.; 
Williams, J.M.; Filhol, A. (Argonne National Lab., IL 
(USA); Institut "Max von Laue - Paul vin, 38 - Greno- 
ble (France)). 1986. Contract W-31-109-ENG-38. 3p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86014596. 

From 15. Yamada conference on physics and chemistry of 
quasi one-dimensional conductors; Lake Kawaguchi, Japan (26 May 
1986). 

- The structure of B-(BEDT-TTF)ls, hereafter designated B*- 
(EThls in its high-T/sub c/ phase, has been determined at T = 
4.5°K and P = 1.5 kbar by use of single crystal neutron diffraction. 
Under these conditions, satellite reflections are absent and the crys- 
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tal structure is completely ordered although it is still not complete- 
ly isostructural with other 8B-(BEDT-TTF)2X salts. 


51376 (CONF-8606101—6) ae. ae epitaxial 
en a toe te ae ee 

tures by direct ion beam deposition (IBD). Appleton, B.R.; 
Pennycook, S.J.; Zuhr, R.A.; Herbots, N.; Noggle, TS. 
(Oak Ridge National Lab., TN (USA). Solid State Div.). 
1986. Contract AC0S5- 840R21400. 19p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86014218. 

From 5. international conference on ion beam modification 
of materials; Catania, Italy (9 Jun 1986). 

Direct ion beam deposition (IBD) is utilized to deposit iso- 
topic thin films and heterostructures and to achieve high-quality 
epitaxial growth of “Ge on Ge(100) and *°Si on Si(100) at tem- 
peratures as low as 400°C. Anomalous damage is observed during 
IBD at 400 and 600°C that results in a band of buried loops at 
depths 50 times normal and a defect-free region near the original 
surface. An unexplained doping effect is reported for epitaxial 
growth of Si on Si at 20 to 40 eV, 400°C where high-quality epi- 
taxy occurs on n-type Si but amorphous films form on p-type. 


51377 (CONF-8606156—1) Lattice dynamics of crystal- 
line iodine. Smith, H.G.; Clark, C.B.; Nielsen, M. (Oak 
Ridge National Lab., ™N (USA). Solid State Div.; North 
Carolina Univ., Greensboro (USA). Dept. of Physics; Re- 
search Establishment Risoe, Roskilde (Denmark)). 1986. 
Contract AC05-840R21400. 6p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86012624. 

From Dynamics of molecular crystals conference; Grenoble, 
France (30 Jun 1986). 

Phonon dispersion curves of a single crystal of iodine have 
been measured by coherent inelastic neutron scattering on a triple- 
axis spectrometer at 77 K. The data have been analyzed in terms of 
three Buckingham-six potential functions. 8 refs., 3 figs., 1 tab. 


51378 (CONF-8609127—4) Fundamental aspects of 
pulsed-laser irradiation of semiconductors. Jellison, G.E. Jr.; 
Lowndes, D.H.; Wood, R.F. (Oak Ridge National Lab., TN 
(USA). Solid State Div.). Aug 1986. Contract ACO05- 
840R21400. 12p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86015413 

From SPIE’s fiber LASE ‘86; Cambridge, MA, USA (14 
Sep 1986). 

Fundamental aspects of pulsed laser melting and solidifica- 
sion concentrates on time-resolved experiments performed with 
nanosecond pulsed lasers, although some picosecond and femtose- 
cond experiments are also considered. The creation of amorphous 
material from crystalline material induced by ultrarapid melting and 
resolidification using either nanosecond or picosecond lasers is sur- 
veyed and the inverse process of recrystallization of a-Si by explo- 
sive crystallization is described. Finally, melting model calculations, 
which have proven to give a very accurate description of the 


51379 (CONF-8609133—1) Statistical characterization of 
_ 


idge 
1986. Contract AC05-840R21400. 11p. NTIS, 
A01; GPO Dep. File Number DE86015411. 


va IAEA specialists’ meeting on graphite component 
structural design; Tokai, Japan (8 Sep 1986). 

A data set of tensile comprising over 1200 experi- 
mental points has been analyzed statistically in conformance with 
the observed phenomenon of background and disparate flaws. The 
data are consistent with a bimodal normal distribution. If correc- 
tions are made for strength dependence on density, the background 
mode is Weibull. It is proposed the disparate mode can be repre- 
sented by a combination of binomial and order statistics. The result- 
ant bimodal model would show a strong dependence on stress 
volume. 
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51380 (CONF-8609138—1) Time-resolved luminescence 
of F and F* centers in magnesium oxide. Williams, G.P. Jr.; 
Rosenblatt, G.H.; Tuttle, A.E.; Williams, R.T.; Chen, Y. 
(Wake Forest Univ., Winston-Salem, NC (USA); Oak Ridge 
National Lab., TN (USA)). 1986. Contract ACO05- 
840R21400. 14p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE86015648. 

From 5. europhysical topical conference on lattice defects in 
ionic materials; Madrid, Spain (8 Sep 1986). 

The authors report measurements of the decay of lumines- 
cence from F and F+ centers in MgO following excitation by 248- 
nm excimer laser pulses. The measurements span as many as 9 dec- 
ades of time and intensity, over a wide range of temperatures above 
90°K. It is found that in low-hydrogen, thermochemically-reduced 
MgO, the F and F+ luminescence is emitted predominantly as 
phosphorescence (200 ns < t < 10 8), implicating charge transfer 
and trapping which involves the excited states. Furthermore, both 
the F and F+ luminescence decay curves for t > 200 ns are de- 
scribed by the same time and temperature dependence. This indi- 
cates that the same electron traps (probably H~) govern the decay 
rates of both bands. Therefore, the F+ center ionizes by electron 
release to the conduction band (or electron tunneling), as does the 
F center. This further implies that the F+ and F centers have 
ground and excited states at closely corresponding energies, and 
that an F+-+ center exists in some form between the time of pho- 
toionization of the F+ center and its radiative recombination with 
the de-trapped electron. 


51381 (DOE/ER/02923—6) High temperature ~:operties 
and processes in ceramics: thermomigration. Final report. 
Wuensch, B.J. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Materials Science and Engin ). Jul 
1986. Contract AC02-76ER02923. 22p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86015035. 

Results are reported on: growth of single-crystal MgO by 
chemical transport, anion self-diffusion in MgO, and time-dependent 
solutions for diffusion in a temperature gradient. Directions for 
future research are discussed in detail for: self-diffusion in single- 
crystal alkaline earth oxides; grain-boundary diffusion in “clean” bi- 
crystals, dependence of oxygen self-diffusion on py i partial 
pressure, isotope effect for oxygen self-diffusion, and thermomigra- 
tion and heats of transport. 


51382 Ne oe Structural and surface 
cule A a of metal catalysts. Progress report, 
+ ee 31, 1986. Reucroft, P.J.; De An- 
oe gets Ro Bentley, J . (Kentucky Univ., Lexington (USA). 
Metallurgical ineering and Materials Science; 
"a e National Lab., (USA). Metals and Ceramics 
Div.). 1986. Contract FG05-85ER45186. 45p. NTIS, PC 
AOS) MF A01; GPO Dep. File Number DE8 15456. 

The investigations on dispersed metal catalysts have ex- 
tended the studies that were initiated on DOE Contract No. AS05- 
82ER12098, “Structural Characterization of Dispersed Metal Cata- 
lysts”. In the most recent phase of the project, the metal catalyst 
systems investigated include: Ni/SiO2, Ni/AlkOs, Au/SiOs:, colloi- 
dal Au, Co/ZSM-5, Ni/ZrO2, Co/SiO2 and Pt-Sn/AlkOs. Structur- 
al and Surface Characterization Techniques include: transmission 
electron microscopy (TEM), scanning electron microscopy 
(STEM), analytical electron microscopy (AEM), x-ray diffraction 
(XRD) and ion scattering spectroscopy (ISS). 


51383 (DP-MS—85-74) Rheology of glasses containing 

material. Plodinec, M.J. (Savannah River Lab., 
Aiken, SC (USA)). 1986. Contract AC09-76SR00001. 18p. 
(CONF-860418—15). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86015720. 

From 88. annual meeting of the American Ceramic Society; 
Chicago, IL, USA (27 Apr 1986). 

The rheology of nonhomogeneous glassy melts that contain 
crystalline material has not been studied in much detail. In this 
study, the rheology of melts containing simulated nuclear waste has 
been characterized as a function of melt temperature and crystalline 
content. These melts'can be either (Newtonian or non-Newtonian 
fluids, depending on their crystalline contents. Melts which are free 





6999 / ERA-11/22 


of crystals are strictly Newtonian. Melts which contain from 2 to 
10 vol % crystals are Newtonian fluids, which obey the Einstein- 
Smoluchovsky equation. The rheology of the melts containing = 

13 vol % is complex, but can be explained in terms of absolute rate 


51384 ho gar sent par Leaching fully radioactive SRP 
nuclear waste glass in tuff groundwater in stainless steel ves- 
sels, Bibler, N.E. (Savannah River Lab., Aiken, SC (USA)). 
1986. Contract AC09-76SR00001. 15p. (CONF-860418—18). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86015703. 

From 88. annual meeting of the American Ceramic Society; 


Chicago, IL, USA (27 Apr 1986). 

SRP glass containing actual radioactive waste was leached in 
static tests at 90°C in a tuffaceous groundwater (J-13 water at pH 
~7.4) at a SA/V ratio of 100m~' in 316 stainless steel vessels. Tests 
were performed for time periods up to 134 days. Normalized mass 
losses were calculated for '*7Cs, Sr, and ***Pu. The '*’Cs in the 
leachate appeared to reach a steady value of ~3 g/m?, correspond- 
ing to a steady-state concentration of only 1.0 ppB for total cesium. 
The mass losses based on ®Sr and 7°*Pu appearing in solution were 
low (<0.3 and <0.01, respectively) because of their low solubili- 
ties. However, significant amounts of these radionuclides had de- 
posited on the steel vessel while the amount of deposited ™*7Cs was 
negligible. During the leach tests, the pH changed <0.4 unit and 
the only significant effect of radiolysis was reduction of NOs~ ions 
in solution to NO.~. When compared to earlier tests, the results 
confirm that leach rates in the earlier tests with radioactive glass in 
Teflon vessels were high due to radiolysis of the Teflon. The re- 
sults also indicate that radioactive and nonradioactive glasses of 
comparable composition and surface finish leach essentially identi- 
cally. 12 refs., 3 figs., 4 tabs. 


51385 (DP-MS—85-165) Investigation of lead-iron-phos- 
phate glass for SRP waste. Jantzen, C.M. (Savannah River 
Lab., Aiken, SC (USA)). 1986. Contract AC09-76SR00001. 
20p. " (CONF-860418—14). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86015682. 

From 88. annual meeting of the American Ceramic Society; 
Chicago, IL, USA (27 Apr 19: 

Bevelopeneet of py Sage for immobilizing nuclear waste 
has focused on various vitreous wasteforms. Recently, lead-iron. 
phocghate (LIP) glames have teen proposed for solidifying all 
types of high-level liquid waste (HLLW). Investigation of this glass 
for vitrifying Savannah River Plant (SRP) waste demonstrated that 
the phosphate glass is incompatible with current borosilicate glass 
processing. Although the durability of the LIP glasses in deionized 
water was comparable to current borosilicate waste glass formula- 
tions, many of the defense waste constituents have low solubility in 
the phosphate melt, producing a nonhomogeneous or nonvitreous 
product. Although the LIP glass has a low melt-temperature, it is 
highly corrosive, which prevents the use of current melter materi- 
als such as Inconel and alumina, and requires more exotic materials 
of construction such as platinum. 

51386 (EPRI-NP—4735) Radiation effects on lubricants. 
Final report. Bolt, R.O. (Bolt (Robert O.), San Rafael, CA 
eh Au “9 | 1986. 50p. Research Reports Center, Box 
, CA 94303. File Number T186920448. 

rr cinadl tneuitt ie caliiaede of taiadine tase to's 
dict radiation resistance; and when to use radiation resistant prod- 
ucts. It also discusses the effects of dose rate, temperature and ex- 
posure to the atmosphere on lubricant degradation. It should be of 
interest to those designing, using or maintaining equipment which 
may be exposed to radiation. 


(FRNC-TH—2217) Study of the insulating magnet 
Eusub(x)Srsub(1-x)S, 


and by electron magnetic reso- 
umanian, C. (Grenoble-1 Univ., 38 - La Tronche 
Grancey Institut National Polytechnique, 38 - Grenoble 


Sep 1985. 247p. (In French). NTIS (US Sales 

Only), PC All/MF A011. ile Number DE86751255. 
Properties at low temperature of Eusub(x)Srsub(1-x)S are 
studied by thermal measurements in a high magnetic field (0 <= 


H <= 7T). Thermal conductivity K in the temperature rang 

mK - 50-5 lnheatininthan > esaehapala lee as ener aioe 
magnetic), x = 0.44 (spin glass below Tg approximately= 2 K) and 
x = 1 (BuS ferromagnetic, Tsub(c) approximately= 16 K). Phonon 
diffusion by low energy magnetic excitation in the spin glass and 
phonon diffusion by magnons in EuS are evidenced. Specific heat 
C measured on the monocrystal x = 0.44 in the temperature range 
0.7 K - 10 K shows a gap in high magnetic field. Electron magnetic 
resonance of a monocrystal of the spin glass Eusub(0.4)Srsub(0.6)S 
is studied in the temperature range 1.4 K - 300 K. 


51388 oa Nuclear dipolar oe 
around one microkelvin in calcium hydroxide. 
(Rijksuniversiteit Leiden bey 3 29 May 1985. 1359. 
NTIS (US Sales Only), PC A08/MF AOl1. File Number 
DE86703301. 

This thesis is devoted to a study of dipolar magnetism of the 
proton spins in Ca(OH). First, cooling techniques are described. 
The energy of different spin configurations are calculated in the 
Weiss-field approximation. characteristics of 
Ca(OH): are described, as well as a method to produce monocrys- 
tals and a method for crystal doping using 1.5 MeV electron beams. 
It is shown that the polarization mechanism of the proton spins in 
Ca(OH): doped with O2~ centra is the ‘Solid Effect’. Susceptibility 
measurements are presented as a function of the polarization. Re- 
sults imply that both at positive and at negative temperatures state 
ordering sets in, characterized by a plateau in the susceptibility. In- 
cludes Dutch summary; 98 refs.; 54 figs.; 10 tabs. 


51389 te mien Magnetic ens at low tem- 
peratures in some random 
versiteit Laon 


compounds. Hueser, D. (Rijksuni (N 
lands)). 6 Mar 1985. 152p. NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE86703316. 

This thesis presents the results of some investigations on the 
magnetic ne phenomena in some random 
and insulating materials. The results are described of an investiga- 
tion of the coexistence of superconductivity and random magnetic 
freezing in (Th,Nd)Ruz. On the basis of various measurements as 
function of temperature and external magnetic field the author 
found that spin glass-like freezing can occur far below the super- 
conductivity and even that a sample may re-enter the supercon- 
ducting state below a freezing temperature. Associated with the iso- 
thermal remanent magnetization of a random magnetic material he 
observed strong anomalies in the critical field versus temperature 
curves. Also a ic field memory effect has been found. In- 
cludes Dutch summary; 151 refs.; 72 figs.; 7 tabs. 


51390 (INIS-mf— 10450, 201-202) Current effects in 
BF, implants in silicon. Queirolo, G.; Caprara, P.; Ottaviani, 
G.; Anderle, M.; Bassi, D. (S.G8. Microelettronica, Agrate, 
Italy; Modena Univ., Italy. Ist. di Fisica; IRST, Povo, Italy. 
Div. di Scienza dei Materiali). Feb 1986. NTIS (US Sales 
Only), PC A17/MF AOl. File Number DE86703298. 
(CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 


51391 (INIS-mf—10450, pp 246-251) Radiation iq 
in and glasses. Ritter, W 


(US Sales Only), PC A17/MF AOl. File Number 
DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

The problems of radiation damage arising by storing nuclear 
waste in a glass matrix for long term disposal have attracted in- 
creasing interest in recent years. As the apatite phase is a possible 
crystallization product of HLW-glasses (high level nuclear waste) 
under hydrothermal conditions, and apatite is also a possible candi- 
date for long term storage, information about radiation damage and 
a ee ee ee ee 
tant. Radiation damage induced in natural fluorapatite 
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(Ca:o(PO.)eF2) and artificial sodium silica glass (NazO x 2SiO2) by 
fission fragments, alpha decay (a decay of U in apatite and n, a 
reactions in the glass) and 2 MeV electron irradiation has been 
studied by optical absorption spectroscopy of the respective defect 
centers (H(II) centers in apatite and H* 2 centers in glass) as a func- 
tion of radiation dose. Annealing of radiation damage in natural flu- 
orapatite has been studied with absorption spectroscopy for differ- 
ent sample orientation (parallel and perpendicular to the optical 
axis), sample thickness, annealing time and temperature, radiation 
source and radiation dose. Furthermore annealing of radiation 
damage in artificial sodium silica glass has been studied by absorp- 
tion spectroscopy for different radiation sources as a function of an- 
nealing time and temperature. Activation energies and preexponen- 
tial factors are given. Absorption spectroscopy of defects in natural 
apatite is proposed as a new method for age determination. 


51392 (INIS-mf—10451, pp P1 B 3) WSe: homo- and he- 
terojunctions. Spach, R.; Lux-Steiner, M.Ch.; Obergfell, M.; 
Bucher, E. (Konstanz Univ., Germany, F .R. Fakultaet fuer 
Physik). Mar 1985. NTIS (US Sales Only), PC A19/MF 
A01. File Number DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


(INIS-mf—10451, pp PL on Synthesis and ther- 
modynamics of nonstoichiometric rare under 
extreme conditions. Kaldis, E. ihencavoninohe Technische 
Hochschule Zurich, Switzerland. Lab. fuer Festkoe 
physik). Mar 1985. NTIS (US Sales Only), PC A19 
AO01. File Number DE86703331. (CONF-8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51304 ee ey pp O 3) ae growth, charac- 
terization and some physical properties of RuS,. Gorochov, 
O.; Ezzaouia, H.; Foise, J. (C.N.R.S., Meudon, France. La- 
boratoire de Physi ue des Solides). "Mar 1985. NTIS (US 
Sales Only), PC A19/MF AO1. File Number DE86703331. 
(CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51395 oT a ae pp O 4) In-situ X-ray charac- 
terization the intercalated zirconium diselenide 
Liseb(eizzSen ae, C.; Rioux, J.; McKinnon, 
W.R.; Dahn, J a -N.R.S., Meudon, France. Laboratoire 
de Ph ue des Solides; National Research Council of 
Canada, wa, Ontario. Div. of Chemistry). Mar 1985. 
NTIS (US Sales Only), PC Ai9/MF A0Ol1. File Number 
DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51396 ee pp Pl A6) Electrodeposited 
tungsten selenide films: structural; 


and electrical char- 
acterization. Chandra, S.; Sahu, S.N. Hindu Univ., 
Varanasi, India. t. of Physics). Mar 1985. NTIS (US 
Sales Only), PC A19/MF AOl1. File Number DE86703331. 
(CONF-8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51397 (INIS-mf— 10451, pp P4 A12) Growth and charac- 
terization of low resisitive CaSiAs: single crystals. Kimmel, 
M.H.W.; Lux-Steiner, M.C.; Obergfell, M.; Bucher, E. 
(Konstanz Univ., Germany, F.R. Fakultaet fuer Physik). 
Mar 1985. NTIS (US Sales Only), PC A19/MF AO1. File 
Number DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 
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51398 (INIS-mf—10451, pp PL X) New examples of 
clusters, extended metal-metal bonding and interstitial deriva- 
tives. Corbett, J.D. (lowa State Univ., of Science and Tech- 
nology, Ames, USA. Dept. of Chemistry; Amés Lab., IA, 
USA). Mar 1985. NTIS (US Sales Only), PC A19/MF AOl1. 
File Number DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51399 (INIS-mf—10451, pp 014) Magnetic and electron- 
ic properties of the Eusub(1-x) Lasub(x)S solid solution from 
151Eu Moessbauer Setetnetinl Sanchez, J.P.; Friedt, J.M.; 
Westerholt, K.; Bach, H. (Strasbourg-1 Univ., 67, France. 
Centre de Recherches Nucleaires; Bochum Univ. bs Germany, 
F.R. Inst. fuer Experimentalphysik ). Mar 1985. NTIS (us 
Sales Only), PC A19/MF AO1. File Number DE86703331. 
(CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51400 (INIS-mf—10451, pp on Prediction of the ideal- 
ized ition of compounds with centred trigonal prisms 
in R-Ni-Si systems. Hovestrevdt, E.; Parthe, E. (Geneva 
Univ., Switzerland. Lab. Crystallographie aux Rayons X). 
Mar 1985. NTIS (US Sales Only), PC A19/MF AOI. File 
Number DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51401 (INIS-mf—10451, pp O19) Crystal meen sta- 
bility and order in ternary metallic pnictides. Madar, R.; 
Dhahri, E.; Chaudoet, P.; Senateur, J.P.; Fruchart, R.; Lam- 
bert, B. (Domaine Universitaire, Saint Martin d'Heres, 
France; C.N.R.S., Grenoble, France. Laboratoire de Cristal- 
lographie). Mar 1985. NTIS (US Sales Only), PC A19/MF 
A001. File Number DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51402 (INIS-mf—10451, pp P1 A4) Structural character- 
ization of bulk and thin film phases of Nisub(1+x)Te.(0<x< 
1). Bhan, S.; Singh, M. (Banaras Hindu Univ., Varanasi, 
India. Dept. of Metallurgical Engineering). Mar 1985. NTIS 
(US Sales Only A19/MF AOI. File Number 
DE86703331. (CONF- 8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51403 (INIS-mf—10451, pp P1 A5) Three-nuclear Ta- 
clusters in the commensurate CDW-States of 2H-TaS, and 
2H-TaSe.. Butz, T.; Saibene, S.; Lerf, A. (Technische Univ. 
Muenchen, Garching, Germany, F.R. Fakultaet fuer 
Bayerische Akademie der Wissensc Garching, 
many, F.R. Zentralinstitut fuer Tieftempera' perturorechung. 
Mar 1985. NTIS (US Sales Only), PC A19/MF AO1 
Number DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51404 (INIS-mf—10451, pp P1 All) New ternary chal- 
cogenides of the coinage metals with thallium or alkali metals. 
Klepp, K.O. (Techn. Hochschule Aachen, Germany, F.R. 
Inst. fuer Anorgan. Chemie). Mar 1985. NTIS (US Sales 
Only), PC A19/MF AOl. File Number DE86703331. 
(CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 
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51405 (INIS-mf—10451, pp P1 A17) Hyperfine spectros- 
copic study of polymorphic phase transitions in TaS, and 
TaSe.. Saibene, S.; Butz, D.; Lerf, A. (Technische Univ. 
Muenchen, Garching, Germany, F.R. Fakultaet fuer Physik; 
Bayerische Akademie der Wissenschaften, Garching, Ger- 
many, F.R. Zentralinstitut fuer Tieftemperaturforschung). 
Mar 1985. NTIS (US Sales Only), PC A19/MF AO1. File 
Number DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


(INIS-mf—10451, P1 B4) Lattice instabilities 
pseudobinary system 06S sub(8-x)Sesub(x). Taras- 
con, J.M.; DiSalvo, F.J.; Waszczak, J.V. (Bell Communica- 
tions Research Inc., Murray Hill, USA; AT and T Bell Lab- 
oratories, Murray Hill, USA). Mar 1985. NTIS (US Sales 
Only), PC A19/MF AOl. File Number DE86703331. 
(CONF-8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51407 (INIS-mf—10451, PP Pi BS) First example of 
(MosSes)'sub(infinity) clusters in solution. Tarascon, J.M.; 
DiSalvo, F.J.; Chen, C.H.; Carroll, P.J.; Walsh, M.; Rupp, 
L. (Bell Communications Redsearch Inc. is Murray 
USA; AT and T Bell Laboratories, Murray Hill). Mar 1985. 
NTIS (US Sales Only), PC Al9/MF AOI. File Number 
DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51408 (INIS-mf—10451, pp Pi B8) Change in Raman 
spectra of (TaSe,)2I induced by the Peierls transition. Zwick, 
A.; Renucci, M.A.; Gressier, P.; Meerschaut, A. (Toulouse- 
3 Univ., 31, France. Lab. de Physique des Solides; Labora- 
toire de Chimie des Solides, Nantes, France). Mar 1985. 
NTIS (US Sales Only), PC A19/MF A0Ol1. File Number 
DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 


transition elements; Vienna, Austria (7 Apr 1985). 


eae pp P3 A 5) Heat capacity and 

C. susceptibility of MnRhAs. Bartolome, J.; 

Garcia, J.; “Rilo, C.; Gonzalez, D. (Zaragoza Univ., Spain. 
Facultad de Ciencias; Grenoble-1 Univ., 38, France). Mar 


1985. NTIS (US Sales Only), PC A19/MF AOl. File 
Number DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


oo ae” ae : pp P3 oe a chemistry 


CThCn Ske type). Soe Roel, P. P.; Hiebl, K.; MWiesinge G. Views ienna 
Univ., Austria. Inst. fuer Physikalische Chemie; Tec! he 
Univ., Vienna, fee Inst. fuer Hochfrequenztechnik). 
Mar 1985. NTIS (US Sales Only), PC A19/MF AO1. File 
Number DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51411 (INIS-mf—10451, pp P3 B 8) Structural and mag- 
netic properties of the new silicides, Malamann, B.; 
Venturini, G.; Meot, M.; ap ag Fruchart, D. (Nancy I 
Univ., France. Laboratoire de Chimie du Solide Mineral; 
Grenoble I Univ., France. Laboratoire de Cristallographie). 
Mar 1985. NTIS (US Sales Only), PC A19/MF A01. File 
Number DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 
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51412 (INIS-mf—10451, pp P4 A2) MnRuAs, MnRhP: 
and magnetic structures. i 


physical properties Chenevier, B.; 
Anne, M.; Bacmann, M.; Fruchart, D.; Chaudoet, P. (Inst. 
Laue Langevin, Grenoble, France; Univ. Grenoble, France. 
Laboratoire de Cristallographie; ENSIEG, Saint Martin d’ 
Heres, France). Mar 1985. Tris (US Sales Only), PC A19/ 
i <9 File Number DE86703331. (CONF-8504163— 
ts.). 

From 8. international conference on solid compounds of the 

transition elements; Vienna, Austria (7 Apr 1985). 


51413 (INIS-mf—10451, pp P4 A5) New channel and 
— structures formed in ternary alkaline earth and lantha- 

um compounds, Cordier, G.; Woll, P.; Schaefer, H. (Tech- 
pr oacte Hochschule Darmstadt, Germany, F.R. Fachbereich 
8 - — Chemie und Kernchemie). Mar 1985. 
NTIS (US Sales Only), PC Al9/MF AOl1. File Number 
DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51414 (INIS-mf—10451, pp P4 Ail) Preparation and 
crystal structure of HoCosP. and cobalt 
phosphides. Jakubowski, U.; Jeitschko, W. (Muenster Univ., 
Germany, F.R. Anorganisch-Chemisches Inst.). Mar 1985. 
NTIS (Us Sales Only), PC A19/MF A0Ol1. File Number 
DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


Chandoust! P.; Boursier, D.; Senateur, J.P. (CNRS. Gre- 
noble, France. Laboratoire de de Cristallographie; Domaine 
Universitaire, Saint Martin d’Heres, France). Mar 1985. 
NTIS (US Sales Only), PC A19/MF A01. File Number 
DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51416 (INIS-mf—10451, pp P4 Al4) Ternary rare earth 
copper and silver with ThCr.Si.-related structures. 
Moeller, M. H.; Jeitschko, W. (Muenster Univ., Germany, 
F.R. Anor, h-Chemisches Inst.). Mar 1985. NTIS (Us 
Sales Only), PC A19/MF AO01. File Number DE86703331. 
(CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51417 (INIS-mf—10451, a Al5) New R:Rhi2X; 
compounds structurally to Zr.Fei2P; type. Pivan, 
J.Y.; Guerin, R.; Sergent, M. (Universite de Rennes I, 
France. Laboratoire de Chimie Minerale). Mar 1985. NTIS 
(US Sales Only), PC A19/MF AOl. File Number 
DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51418 (INIS-mf—10451, pp P4 A16) Structural classifi- 
cation in ternary . Pivan, J.Y.; Guerin, R.; 
Sergent, M. (Universite de Rennes I, France. rance. Laboratoire de 
Chimie Minerale). Mar 1985. NTIS (US Sales Only), PC 
A19/MF AO0Ol. File Number DE86703331. (CONF- 
8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51419 (INIS-mf—10451, P4 A17) Structural chemis- 
try of ternary scandium phosphides. Reinbold, E.J.; 
Jeitschko, W. (Muenster Univ., Germany, F.R. Anorgan- 
ee Inst.). Mar 1985, NTIS (US Sales Only), 

PC A19/MF AOl. File Number DE86703331. (CONF- 
8504163—Absts.). 
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From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51420 (INIS-mf—10451, pp P4 Bl) nee and 
structure refinements of and quaternary rhenium 
paictides with ri Pis. Ruehl, R.; Jeitschko, W. (Berufsgen- 
ossenschaft der Keramischen und Glas-Industri, Wuerzburg, 
Germany, F.R.; Muenster Univ., Germany, F.R. Anorgan- 
isch-Chemisches Inst.). Mar 1985. NTIS Ws Sales Only), 
PC A19/MF AOl1. File Number DE86703331. (CONF- 
8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51421 (INIS-mf—10451, pp P4 B2) Preparation and 
crystal structure of the Se cage TiMmP:. and 
NbFe:Pi2. Scholz, U.D.; Jeitschko, W. (Muenster Univ., 
Germany, F.R. Anorganisch-Chemisches Inst.). Mar 1985. 
NTIS (Us Sales Only), PC A19/MF AO1. File Number 
DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51422 —10451, pp PL III) Electron microscopy 
and dittrating ot structures. Van Landuyt, J. 
(Univ. of Antwerp, Belgium. Faculty of of Science). Mar 1985. 
NTIS (US Sales Onl a PC A19/MF AO1. File Number 
DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


(INIS-mf— 10451, ps O 5) Current transport in ni- 
ee ee density waves. Seeger, K.; Phi- 
lipp, A.; Mayr, W. (Vienna Univ., Austria. Inst. fuer Fest- 
koerperphysik). Mar 1985. NTIS (US Sales Only), PC A19/ 
Abste.) 1. File Number DE86703331. (CONF-8504163— 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51424 (INIS-mf—10451, pp O15) On the physical prop- 
erties of — M2MoeXe. compounds 


group IA, group 
INIA metal; X=Se,Te). Tarascon, J. a. Disalve BJ.; 
Waszczak, J.V. (Bell Communication Research Inc., 
Murray Hill, NJ, USA; AT and T Bell Laboratories, 
Murray Hill, USA). Mar 1985. NTIS (US Sales Only), PC 
A19/MF AOl. File Number DE86703331. (CONF- 
8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51425 agent or p Pi A7) Electric conductivity 
of AgCrTiS, and AgCrZrS,. ulski, Z. (Techn. Coll. Kos- 
zalin, Poland). Mar 1985. NTIS “US Sales Only), PC A19/ 
MF AOl. File Number DE86703331. (CONF-8504163— 
Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51426 eee pp Pi A12) Far-infrared and X- 
- 4 investigations on mixed transition metal 


ttgart, 
many, F.R.). Mar 1985. NTIS (US Sales Only), PC A19/ 
MF AOl. File Number DE86703331. (CONF-8504163— 
Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


ERA-11/22 / 7002 


51427 ee toes pp P1 B 1) Inelastic neutron 
lattice dynamics of HfSe., SnSe. and 2 Tis. 

Schaerli, Ang Buehrer, W.; Levy, F. (ETH Zuerich, Swit- 
zerland. Labor f. Neutronenstreuung; EPF Lausanne, Swit- 
zerland. Inst. de Physique Appliquee). Mar 1985. NTIS (US 
Sales Only), PC A1l9/MF Al. ile Number DE86703331. 
(CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51428 re A Ragen pp P2 Ai5) Mechanism of pho- 
tochromism in cadmium silicate glasses. Perkins, P.G. (Glas- 
gow Univ., UK. Dept. of Chemistry). Mar 1985. NTIS (US 
Sales Only), PC A19/MF AO01. File Number DE86703331. 
(CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51429 (INIS-mf—10451, RF seal P3 . 1) Transmission elec- 
tron microscopic study of Vs crystals deformed by 
compression at 1650degC. Reynaud, ot; Toe A.B.; Sena- 
teur, J.P. (Univ. Toulouse, France. Laboratoire d’Optiq ue 
Electronique du C.N.R.S.; I.N.P.G. Genie Physique, Sant 
Martin d’ Heres, France). Mar 1985. NTIS (US Sales Only), 
PC A19/MF AOl. File Number DE86703331. (CONF- 
8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51430 (INIS-mf—10451, pp "i B15) eee de- 
pendence of the lattice constants of transition metal disili- 
cides. Engstroem, I.; Loennberg, B. (Univ. of Uppsala, 
Sweden. Inst. of Chemistry). Mar 1985. NTIS (US Sales 
Only), PC A19/MF AOl. File Number DE86703331. 
(CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51431 (INIS-mf—10451, P4 A3) Magnetic behaviour 
of MnRuP. Chenevier, B.; Siien, M.; Fruchart, D.; 
Chaudoet, P. (Inst. Laue Langevin, Grenoble, ae ane 
Grenoble, France. Laboratoire de graphic, 
ENSIEG, Saint Martin d’ Heres, France). Mar 19 1985 Ss 
(US Sales Only), PC A19/MF AOl. File Number 
DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51432 (IS-T—1215) Superconductivity in ternary rare 
earth transition metal silicides and germanides with the 
ScsCo.Siio-type structure. Berg, L.S. (Ames Lab., IA 
(USA)). Aug 1986. Contract W-7405-ENG-82. 113p. NTIS, 
PC A06, A01; GPO Dep. File Number DE86015764. 
Thesis submitted by Linda Sue Berg to Iowa State Universi- 


7 Low temperature heat capacity measurements indicate the 
presence of a complicated phonon density of states in these struc- 
turally complex compounds. A better description of the 

spectrum of the high-T/sub c/ materials, ScsRh,Si:o, ScsIrsSixo, and 
YsOs,Geio, is presented and discussed. The large values of AC/y/ 
sub n/T/sub c/ and the electron-phonon coupling constant for 
these high T/sub c/ compounds indicate that they are strong-cou- 
pled superconductors. Dc electrical resistivity measurements on 
these compounds show resistivity behaviors deviating from those 
exhibited by simple metals. The rho(T) data for YslrSio, 
LusRhySiio, LusIrsSiio, and YsOs,Geio, indicate anomalies. Static 
molar magnetic susceptibility measurements performed on these 
compounds indicate a small effective magnetic moment of 0.26 p/ 
sub B/ on the Co atom and anomalous behaviors in the LusRh,Siso, 
LusIrSiro, YsIr«Siro, LusIrsGeio, and YsRh,Geio data. The forma- 
tion of a charge- or spin-density wave may be causing the anoma- 
lous behaviors in both resistivity and susceptibility. Upper critical 
magnetic field measurements were performed on ScsCo,Sixo, 
ScsRh,Siso, ScsIrsSiso, LusRhySiio, LusIrsSiio, and YsOs«Geio. 
YsOs,Geio exhibits very high values for (-dH/sub c2//dT)/sub Tc/ 
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= 10.2 kOe/K and H/sub c2/(0) = 60.4 kOe. Comparing the value 
of (-dH/sub c2//dT)/sub Tc/ gained from the fit of the data to the 
WHH theory to the calculated (-dH/sub c2//dT)/sub Tc/ yields 
various degrees of agreement for these compounds. There seems to 
be little or no Pauli limiting and the spin-orbit effect appears to be 
negligible. 


51433 (iS-T—1216) Investigation of “conventional” su- 

\vity in ternary cerium com through high 

pressure studies. Athreya, K.S. (Ames Lab., IA (USA)). 

a Aug 1986, Contract W-7405-ENG-82. 91p. NTIS, PC A05/ 
A01; 1; GPO Dep. File Number DE86015765. 

The present investigation focuses on the nature and mecha- 
nism of superconductivity in the cerium-containing ternary borides 
and silicides: CeRusBz, CeOssBz, and CeRusSie. These are the only 
ternary cerium compounds where “conventional” (as opposed to 
heavy fermion) superconductivity has been observed to date. The 
closely related crystal structures (all related to the CeCosB2-type, 
P6/mmm) enabled the study of the effect on superconductivity of 
transforming continuously from one system to the other by going 
across the pseudoternary series Ce(Ru/sub 1-x/Os/sub x/)sB2 and 
CeRus(B/sub x/Si/sub 1-x/)2. These pseudoternary systems were 
subjected to high external pressures using a standard hydrostatic 
pressure clamp for lower pressures (up to 20 kbar) and a specially 
designed diamond anvil cell for higher pressures (up to 66 k bar). 
Trends are presented for the variation of the superconducting tran- 
sition temperatues with changes in external pressure. Results are 
also included from measurements of static magnetic susceptibility 
and electrical resistivity of all the materials in the series Ce(Ru/sub 
1-x/Os/sub x/)sB2. and CeRus(B/sub x/Si/sub 1-x/)2. These provide 
some insight into the nature of the cerium valence in these com- 
pounds. 


51434 (iS-T—1273) Electron spin-lattice relaxation in hy- 
drogenated amorphous semiconductors. Dey, S. (Ames Lab., 
IA (USA)). Aug 1986. Contract W-7405-ENG-82. 212p. 


NTIS, PC A10/MF A011; 1; GPO Dep. File Number 
DE86015766. 

Electron spin resonance (ESR) methods have been used to 
measure the tem: dependence of the spin-lattice relaxation 
time T: of dangling bond electrons in hydrogenated amorphous and 
silicon carbide films (a-Si:H and a-Si-C:H) prepared by reactive ra- 
diofrequency sputtering. T; determinations were made using ab- 
sorption mode saturation technique. The microwave radiofrequency 
field H; was calibrated by an independent determination of T: using 
the periodic adiabatic passage technique. Measurements made over 
the temperature range 100-400K showed T: proportional to T~? be- 
havior. Measurements in the 100-400K temperature range are valua- 
ble for distinguishing among possible spin-lattice relaxation mecha- 
nisms. At these temperatures, dominance of the direct process ap- 
pears most unlikely. Therefore, phonon-bottlenecking caused by 
oxygen contamination of the sample surface, which in conjunction 
with the direct process can lead to T: proportional to T~? depend- 
ence, can be ruled out. Rather, the two-level system (TLS) relax- 
ation mechanisms which applies generally to amorphous materials 
and which also yields T; proportional to T~? behavior appears to 
be responsible in the present case. This follows from the fact that 
the a-Si:H and a-Si-C:H samples remained amorphous over the 
entire temperature range studied. 


51435 (JAERI-M—85-135) Improvement of corrosion re- 
sistance of carbon material against air. Imai, Hisashi; Fujii, 
Kimio; Kurosawa, Takeshi; an om seats Wnens —— 
pects Research Inst., ee 

Inst., Tokai, Ibaraki. ae (earch Establhient. 

Aug 1985. 4ip. (In Japanese). NTIS (US Sales Only), PC 
A0 /MF AO. Prile Number DE86703336. 

The present study was carried out to improve the oxidation 
resistance of carbon materials for thermal barrier of the experimen- 
tal VHTR. The reactivity of the six kinds of carbons against air 
was measured as a function of heat-treatment temperature in a 
range of 1100°-2000°C, as well as effect of acid leachings with hy- 
carbons were reacted in the atmospheric air at 450°C, and the reac- 
tivity change of carbon was with the reaction time 
needed to oxidize up to a fixed burn-off. It was found that the cor- 


rosion resistance of carbon was greatly improved by the heat-treat- 
ment, while there was no effect of acid leaching on the reactivity 
of carbon. It was considered that the improvement of corrosion re- 
sistance was based on vaporization of impurities contained in the 
carbon which act as catalyzer in the oxidation. The best condition 
for the improvement of carbon materials was discussed by taking 
into account the changes in the other properties by the heat-treat- 
ment. 


51436 (LBL—21049) Pd/sub x/GaAs/GaAs: correlation 
between interface structure, morphology and electrical proper- 
ties. Sands, T.; Yu, K.M.; Cheung, S.K.; Keramidas, V.G. 
(Bell Communications Research, Inc., Murray Hill, NJ 
(USA); Lawrence Berkeley Lab., CA (USA). a Comter for 
Advanced Materials). May 1986. Contract AC03- 
76SF00098. 14p. (CONF-8605111—4). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86015198. 


USA eS s 1986). 
The structure, morphology, composition 

artis of truary pee (ROAD = CMAN tte on Gals have bane 
studied by transmission electron microscopy, energy dispersive x- 
ray spectrometry, Rutherford bac’ spectrometry and cur- 
rent-voltage measurements. Annealing 15 nm of Pd on (100) GaAs 
at 250°C yields a planar monocrystalline film of the first ternary 
phase (~Pd/sub 3.9/Ga/sub 1.1/As/sub 0.9/) which is a rectifying 
contact to n-GaAs with a barrier height of ~0.76 eV. A subsequent 
annealing treatment at 350°C converts the film to a second ternary 
phase (~ Pd/sub 3.3/Ga/sub 1.2/As/sub 0.8/) that exhibits a rough 
interface with GaAs, severely degraded electrical properties and a 
lower barrier height. The reduction in the measured barrier height 
is attributed to thermionic-field emission at sharp corners and pro- 
trusions in the Pd/sub x/GaAs/GaAs interface. The implications of 
these results for the utilization of Pd in multielemental contacts to 
GaAs are also discussed. 


51437 (NP—6770164) Behaviour of concrete in explosion 
measurements and analysis of load and deformation 
processes. Frank, T. (Technische Hochschule Aachen (Ger- 
many, eer 20 Aug 1984. 184p. (In German). NTIS (US 
Sales Only), PC A09/MF AO1. File Number DE86770164. 
In the context of a research project, many detonation experi- 
ments were carried out in a closed reinforced concrete bunker with 
deformation detectors concreted into the walls, the results of which 
are the basis of this dissertation. The aim of this project was, on the 
one hand, to assemble a suitable measuring device and, on the other 
hand, to measure the stress and deformation in a reinforced con- 
crete structure loaded by internal pressure surges (gas pressure 
from an explosion) in order to find a relationship between these pa- 
rameters. As the detection of the behaviour of material with surge 
stresses is first of all a measurement and experimental problem, the 
system design and description of the measuring device is of great 
importance. 


51438 Ce eS ee ee 
cation by dc magnetron reactive sputtering. Pawlewicz, 
W.T.; Knoll, R.W.; Martin, P.M.; Mann, I.B. (Pacific 
Northwest Lab., Richland, WA (USA). Materials Science 
and Technology Dept.). May 1986. Contract AC06- 
76RL01830. p, (CONF-860880—24). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86015055. 

From 30. SPIE technical symposium on — 
tronic engineering; San Diego, CA, USA (17 Aug 19 

A conventional box coating cham! iieaies tea lianomtaiet wth 
three dc magnetron sputtering cathodes, reactive gas (Oz, Nz, Hs) 
pressure and flow control, planetary substrate holder, and optical 
monitoring to produce a low-temperature batch coating system for 
multilayer optical coating fabrication using oxides, nitrides, semi- 
conductors and semitransparent metals. The system realizes the 
benefits traditionally derived from this geometry: maximum area of 
uniform coating thickness, spatially-averaged coating flux impinge- 
ment angles, and precise thickness monitoring. The use of sputter- 
ing cathodes adds the benefits of increased flexibility in choice of 
materials deposited, increased adatom energy at the substrate, and 
increased chemical reactivity in a gas discharge. Dense, durable, 
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fully-reacted dielectric coatings are achieved at low processing 
temperatures. Metal targets (sources) are used for ease of fabrica- 
tion, and dc power avoids radio-frequency impedance matching re- 
quirements. The chamber and components are described and oper- 
ation of the cathodes explained. Thickness uniformity profiles, dep- 
osition rates, and substrate temperature data are related. A list of 
materials investigated to date is presented with pertinent optical 
properties and intrinsic mechanical stress values. Illustrative per- 
formance examples for multilayer coatings on glasses and plastics 
are included. 


51439 (SAND—86-0850C) Selective hydrogen passivation 
of oxygen-related thermal-donor clusters in silicon. Johnson, 
N.M.; Hahn, S.K.; Stein, H.J. (Xerox Palo Alto Research 
Center, CA (USA); Siltec Corp., Mountain View, CA 
(USA); Sandia National Labs., Albuq ue, NM os 
1986. Contract ACD-TEDPOOTED. INF-860895—2 
NTIS, PC A02/MF AOI; i. File Number 
DE86014718. 

From 14. international conference on defects in semiconduc- 
tors; Paris, mene G8 An Aug 1986). 

Experimental results are presented which demonstrate hy- 
drogen passivation of oxygen-related thermal donor defects in n- 
type silicon. Techniques for manipulating the distribution of cluster 
size are described, and evidence is presented for a degree of selec- 
tivity in the passivation of thermal-donor clusters. 


51440 (Ss C) Ion-implanted oxygen isotopes 
in silicon. Stein, H.J. (Sandia National Labs., Albuquerque, 
NM (USA)). 1986. Contract AC04-76DP00789. 6p. (CONF- 
860895—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014725. 
From 14. international conference on defects in semiconduc- 
tors; Paris, France (18 Aug 1986). 

Oxygen isotopes have been implanted independently and in 
overlapping profiles into Si to investigate O-related centers and 
their thermal annealing characteristics. Isotopes combined in im- 
planted layers introduce infrared absorption bands which are char- 
acteristic of those for independent isotopes but there are no inter- 
mediate frequency bands to indicate O-O interactions. The data are 
discussed on the basis of a previously proposed dioxygen model 
wherein two non-interacting O atoms occupy a vacancy and addi- 
tional O atoms are trapped on adjacent Si bonds. 


51441 (SAND—86-1378C) Autocatalytic cure 

from isothermal DSC measurements. Keenan, 

National Labs., Alb ue, NM (USA). 3 hon 1986 Com 

tract AC04-76DP00789. 12p. NTIS, PC A02/MF AOL | 1; 
GPO Dep. File Number D: 86012280. 

Isothermal differential scanning calorimetry (DSC) can be 
used to characterize the cure kinetics of thermosetting polymers. 
Expressions relating autocatalytic rate law parameters to character- 
istic features of the DSC cure exotherm are developed. The simul- 
taneous solution of these equations provides a simple method for es- 
timating the rate law from isothermal DSC measurements. This 
technique does not require nonlinear least squares fitting, but 
rather, relies solely upon characteristics of the exotherm such as the 
peak reaction rate, time to the peak and extent of cure at the peak. 


sulating resin (Dow Corning Sylgard 184). The resulting rate laws 
are shown to describe the DSC exotherms in their entirety. The 
predictive ability of the rate law is also examined for the epoxy 
system and found to be good. 


51442 (UCRL—53735) Tuff reaction vessel experiment. 
ans Rego, J.H. (Lawrence Livermore National Lab., 
CA (USA)). Jun 1986. Contract W-7405-ENG-48. 38p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE86015288. 
A laboratory leaching test has been performed as part of a 
evaluate the suitability of tuff rocks at Yucca Mountain, 
Nevada, as a site for a high-level nuclear waste repository. Glass 
samples of the kind that will be used to store nuclear waste were 
i tuff vessels, and then the tuff vessels were 
Teflon containers. Glass-component leach 


ERA-11/22 / 7004 


rates and migration through the tuff were measured for samples of 
the ATM-8 actinide glass, which is a PNL 76-68 based glass with 
low levels of Tc, *’7Np, 7*U, and **°Pu to simulate wastes. Disc 
samples of this glass were leached at 90°C to 30, 90, and 1983 days 
inside tuff vessels using a natural groundwater (J-13 well-water) as 
the leachant. Some samples were held by 304L stainless steel sup- 
ports to evaluate the effect of this metal on the release rate of glass 
constituents. At the end of each leaching interval, the J-13 water 
present inside and outside the rock vessel was analyzed for glass 
components in solution. On the basis of these analyses, B, Mo, and 
Tc, appear to migrate through the rock at rates that depend on the 
porosity of each vessel and the time of reaction. U, Np, and Pu 
were found only in the inner leachate. Na, Si, and Sr are present in 
the rock as well as in the J-13 water, and the addition of these ele- 
ments from the glass could not be determined. Normalized elemen- 
tal mass loss values for B, Mo, and Tc were calculated using the 
combined concentrations of the inner and outer leachates and as- 
suming a negligible retention on the rock. The maximum normal- 
ized release was 2.3 g/m? for Tc. B, Mo, Tc, and Np were released 
linearly with respect to each other, with B and Mo released at 
about 85% of the Tc rate, and Np at 5-10% of the Tc rate. Plutoni- 
um was found at low levels in the inner leachate but was strongly 
sorbed on the steel and Teflon supports. Neptunium was sorbed to 
a lesser extent. 


51443 caeenae study of CuBr at high pressure. 
een J.M.; Ingalls, R. (Brookhaven National Labora- 
tory, Upton, New York 11973-5000). Physical Review [Sec- 
tion] B: Condensed Matter; 34: No. 6, "4267-427 HAS Sep 
1986). Contract AT06-83ER45038; FG06-84ER45163. 

The x-ray-absorption spectrum of cuprous bromide has been 
measured as a function of pressure. The x-ray-absorption near-edge 
structure proved to be an excellent indicator of high-pressure phase 
transitions in this material. The normalized "white-line” peak 
heights at both the Cu and Br K-italic edges decreased on entering 
the tetragonal phase and increased in going to the NaCl structure. 
The zinc-blende to tetragonal phase transition took place over a 
very narrow pressure range centered at 46 +- 5 kbar. The transfor- 
mation from the tetragonal to the NaCl structure, on the other 
hand, showed a broad mixed-phase region, suggesting a nucleation- 
and-growth mechanism for the transition. The mixed-phase region 
was centered at 75 +- 6 kbar. No evidence of a phase between the 
zinc-blende and tetragonal phases was observed, presumably be- 
cause it does not exist. Analysis of the extended x-ray-absorption 
fine-structure (EXAFS) clearly showed that there is no change in 
coordination in going from the zinc-blende to the tetragonal phase 
although the nearest-neighbor distance increases slightly. A much 
larger increase in R-italic, occurs at the transition to the NaCl 
structure, where the coordination increases from 4 to 6. The mean- 
square deviation in the nearest-neighbor bond length, 17, appears 
to be a fairly smooth function of nearest-neighbor distance, decreas- 
ing (or increasing) as R-italic,: decreases (or increases) more or less 
independent of structure. Evidence from the literature was present- 
ed to suggest that the zinc-blende to tetragonal transition in CuBr 
(and also CuCl) should occur by shear deformation. 


51444 Rapid solidification studies of a model alloy 
—. Thompson, M.O.; Peercy, P.S.; es J.Y.; Aziz, 
ent of Materials Science, ‘Cornell University, 
habe ew York - Applied Physics Letters; 49: No. 
10, 558-560(8 Sep 1986). 
Silicon-germanium alloys are found to be simple model sys- 
tems for studying the effects of melting temperature changes on the 
liquid-solid interface dynamics during pulsed laser melting. The 
melting temperature of these alloys can be continuously varied 
from 1210 to 1685 K. An alloy of SisoGeso is shown to closely 
model the melting kinetics of amorphous silicon. By tailoring the 
melting temperature versus depth with multilayer structures, the ef- 
fects of superheating, undercooling, and thermal conductivity on 
the solidification dynamics have been studied. 
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51445 Alpha-recoil damage in zirconolite (CaZrTi.O;). 
Lumpkin, G.R.; Ewing, R.C.; Chakoumakos, B.C.; Greegor, 
R.B.; Lae F.W.; Foltyn, EM:; Clinard, F.W. Ir; Boatner, 
L. A; Abraham, MM. ent of Geology, University 
of New Mexico, Albuquerque, New Mexico 87131). Journal 
of Materials Research; 1: No. 4, 564-576(Jul 1986). 

Radiation effects in a natural, metamict zirconolite from Sri 
Lanka that has received an alpha-decay dose greater than 10” 
alpha decays/m* have been studied using x-ray diffraction (XRD), 
high-resolution transmission electron microscopy (HRTEM), elec- 
tron paramagnetic resonance spectroscopy (EPR), extended x-ray 
absorption fine structure spectroscopy (EXAFS), and x-ray absorp- 
tion near edge structure spectroscopy (XANES). The same tech- 
niques were applied to the sample annealed between 1000° and 
1100°C. The heat of recrystallization was measured by ‘ «ferential 
thermal analysis (DTA) with values of 40 to 50 J/g. In contrast to 
previous work [A. E. Ringwood, Am. Scientist 70, 201 (1982); Min- 
eralog. Mag. 49, 159 (1985)], these results demonstrate that there 

are fundamental differences at the atomic level between the an- 
shaded crystalline, and the natural, fully damaged zirconolite. We 
suggest that the most likely structure for the fully damaged state is 
that of a random, three-dimensional network with no atomic perio- 
dicity extending beyond the first coordination sphere. Even within 
the first coordination sphere, there is a reduction in coordination 
number and an associated decrease in bond length for principal ca- 
tions (Ca and Ti). Despite this structural modification and the great 
age of the specimen (—550 million years), the natural zirconolite 
shows only minor signs of geochemical alteration. The metamict 
structure is readily annealed, initially to a disordered, flourite-type 
structure, and finally, at higher temperatures, to a a highly twinned, 
monoclinic zirconolite structure. 


51446 Moessbauer effect of iodine at pressures to 

GPa. Pasternak, M.; Farrell, J.N.; Taylor, R.D: a 
Alamos National Lab., NM, USA). "H lyperfine Interactions; 
28: No. 1-4, 837-842(Feb 1986). (CONF-8509193—). 

From International conference on applications of the Moss- 
bauer effect; Leuven, Belgium (16 Sep 1985). 

The authors report the first high pressure '*°I Moessbauer 
measurements with elemental iodine at pressures to 30 GPa. A 20 
mg/cm? 1°], absorber was mounted in a diamond anvil cell with 
an effective diameter of 0.21 mm. The source used was 
Mgssup(129m)TeOs. Experiments were performed mainly at 4 K 
and the pressure was monitored by the ruby fluorescence method. 
With increasing pressure a gradual decrease in mod(e?qQ) and an 
increase in IS and eta values of the low pressure, molecular phase 
are observed; at approx. 16 GPa a new phase (HP1) is detected 
characterized by a change in sign of e?qQ and a smaller value of 
mod(e?qQ), and a substantial increase in eta. At approx. 24 GPa a 


a al GPa to a value of 0.4 at 30 GPa. The fraction of 

ure phase (HP1 + HP2) increases at the expense of 
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phase. These observations are discussed in relation to the onset of a 
metallic phase near 16 GPa and recent X-ray diffraction studies. 


51447 X-ray and neutron from ionic motions in 

conductors. Vashishta, P.; Ebbsjoe, I.; Dejus, R 
(Argonne National Lab., IL, USA; Studsvik Science Re- 
search Lab., Nykoeping, Sweden). Solid State Ionics; 18-19: 
214-218(Jan 1986). (CONF-850870—). 

From 5. international conference on solid-state ionics; Lake 
Tahoe, CA, USA (18 Aug 1985). 

A model of the superionic conductor AgeS is proposed and 
studied by the molecular dynamics (MD) technique using effective 
pair potentials. The X-ray and neutron diffuse intensities are calcu- 
lated in the vicinity of Qo=(1.6, 1, 0). We find that the anisotropic 
discs of intensity around Qo are entirely due to the correlated mo- 
tions of Ag ions reflected in the (Ag,Ag) partial structure factor, 
which in turn determines the diffuse scattering. Our calculated re- 
sults are in agreement with the experiments of Cava and McWhan. 
Results for the partial pair correlation functions, and the silver den- 
sity map in the unit cell and its temperature dependence, are also 
presented. 7 refs.; 5 figs. 
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51448 Results from the long-term interaction and model- 
ing of SRL-131 glass with aqueous solutions. Strachan, D.M.; 
Pederson, L.R.; Lokken, R.O. (Pacific Northwest Lab., 
Richland, WA). Materials Research Society Symposia Pro- 
ceedings; 50: 195-202(1986). (CONF-850995—). Contract 
AC06-76RL01830. 

From Materials Research Society international symposium; 
Stockholm, Sweden (9 Sep 1985). 

Leaching studies of SRL-131 simulated defense nuclear 
waste glass have been carried out to two years duration, in lea- 
chants that simulate groundwaters of different ionic strengths. The 
leachability of SRL-131 glass followed the trend: deionized water 
> silicate water > salt brine = simulated groundwater at 40°C 
and deionized water = simulated groundwater > silicate water > 
salt brine at 90°C. The results are in general agreement with calcu- 
lations using the PHREEQE geochemical code and indicate a 
sometimes complex sequence temperature dependent of mineral 
precipitation and redissolution. The reoults results of this two-year study 
point to the need for further work in establishing the thermody- 
namics of the observed phases and the relationship of these phases 
to the thermodynamically favored suite of phases for any given 
waste form/host rock/groundwater system. In order to study these 
phases, very long-term experiments may be necessary so that the 
phases grow to sizes which can be studied. In addition, geochemi- 
cal codes should be used to better understand the experiments, to 
design leach test matrices, and to help predict the long-term results 
of experiments. The combination of long-term experiments and geo- 
chemical codes should lead to an improved method for forecasting 
the long-term behavior of a nuclear waste repository. 


51449 Role of groundwater oxidation potential and radi- 
olysis on waste glass performance in crystalline repository en- 
vironments. Jantzen, C.M.;Bibler, N.E. (E.I. du Pont de Ne- 
mours and Co., Aiken, SC). Materials Research Society Sym- 

posia Proceedings; 50: 219-229(1986). (CONF-850995—). 
Coatrent AC09-76SR00001. 

From Materials Research Society international symposium; 
Stockholm, Sweden (9 Sep 1985). 

Laboratory experiments have shown that groundwater con- 
ditions in a granite repository will be as reducing as those in a 
basalt repository. Chemical analysis of the reduced groundwaters 
confirmed that the Fe**/Fe* couple controls the oxidation poten- 
tial (Eh). The reducing groundwater conditions were found to de- 
crease the time-dependent release of soluble elements (Li and B) 
from the waste glass. However, due to the lower solubility of mul- 
tivalent elements released from the glass when the groundwaters 
are reducing, these elements have significantly lower concentrations 
in the leachates. Gamma radiolysis reduced the oxidation potential 
of both granitic and basaltic groundwater in the absence of both 
waste glass and oxygen. This occurred in tests at atmospheric pres- 
sure where He could have escaped from the solution. The mecha- 
nism for this decrease in Eh is under investigation but appears relat- 
ed to the reactive amorphous precipitate in both groundwaters. The 
results of these tests suggest that radiolysis may not cause the 
groundwaters to become oxidizing in a crystalline repository when 
abundant Fe* species are present. 


51450 Characterization of lead-iron phosphate nuclear 
waste glasses. Schiewer, E.; Lutze, W.; Boatner, L.A.; Sales, 
B.C. (Hahn-Meitner-Institut fuer Kernforschung ’ Berlin 
GmbH, West Germany). Materials Research Society Sympo- 
sia Proceedings; 50: 231-238(1986). (CONF-850995—). Con- 
tract AC05-84OR21400. 

From Materials Research Society international symposium; 
Stockholm, Sweden (9 Sep 1985). 

Properties of a lead-iron phosphates glass loaded with simu- 
lated commercial waste are described. Corrosion its were 
performed at 90 C and higher temperatures (150 and 190 C) in both 
deionized water and in a saturated NaCl solution with the goal of 
obtaining a better understanding of the corrosion mechanisms of 
these glasses. Quantitative solution analysis, along with optical and 
scanning electron microscopy and energy dispersive x-ray and mi- 
croprobe analysis of the glass surface, were used to investigate the 
corrosion process. Measurements of the electrical resistivity of the 
glass melt, differential thermal analysis results, and devitrification 
data are also reported. 18 references, 6 figures, 3 tables. 
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a Structural change in *°*Pu-substituted zirconolite 
from the metamict state. Clinard, F.W. Jr.; 

Livak, R.J.; Hobbs, L.W.; Rohr, D.L. (Los Alamos Nation- 
al Lab., NM). Materials Research Society Symposia Proceed- 
ings; 50: 371-378(1986). (CONF-850995—). 

From Materials Research Society international symposium; 
Stockholm, Sweden (9 Sep 1985). 

238Py-substituted zirconolite (CaPuTizO7) was held at = 350 
K for a time sufficient to allow self-irradiation damage to convert 
the material to the metamict condition. Samples were then stored at 
875 K, while dimensional and microstructural changes were moni- 
tored by dilatometry and transmission electron microscopy. Densifi- 
cation proceeded sporadically over a period of = 400 days, attain- 
ing a final value of 4 vol% as a result of crystallization. The materi- 
al was found to be friable at an intermediate stage of recovery, ap- 
parently as a result of internal strains. Evidence is presented that 
CaPuTi.O; can exist in more than one metamict state, depending on 
extent of prior damage and thermal history. 


51452 Investigation of uranium L-edges of metamict and 
annealed betafite. Gree; or, R.B.; Lytle, F.W.; Chakouma- 
kos, B.C.; Lumpkin, G.R.; Ewing, R.C. ing Co., Seat- 
tle, WA). Materials Research Society Symposia Proceedings; 
50, 387-392(1986). (CONF-850995—). Contract FG06- 
84ER45121. 

From Materials Research Society international symposium; 
Stockholm, Sweden (9 Sep 1985). 

The uranium site in naturally occurring metamict minerals of 
the pyrochlore group (A/sub 1-2/B:O¢Y/sub 0-1/) has been investi- 
gated using x-ray absorption spectroscopy (XAS). Pyrochlore 
structures are common phases in proposed polycrystalline waste 
forms. Betafite, a member of the pyrochlore group (B = 2Ti = 
Nb+Ta), exhibits U-O bond lengths of 1.94 and 2.37 A for the me- 
tamict state, and 2.03 and 2.51 A for the crystalline (annealed) state. 
The U-O bond lengths decrease (~ 0.1 A) and there is a disruption 
in the second nearest neighbor periodicidy as material is converted 
from the crystalline to the metamict state. 


51453 eee structure of two-dimensional electron 
glass. ; Vashishta, P. (Argonne National Lab., 
IL). Materials § Sctiiee Forum; No. 4, 99-104(1985). 

Structural properties of a classical two-dimensional system of 
electrons on a corrugated surface are investigated by the molecular 
dynamics method. Rapid quenching of the electron liquid leads to 
glass formation. Direct evidence for two-level states is obtained in 
the electron glass and the transitions between them are found to 
arise from displacements of a small number of spatially localized 
electrons. 5 references, 3 figures. 


51454 X-ray study of the layer structure of graphite-anti- 
mony chloride intercalation Boca, M.H.; Saylors, 
M.L.; Smith, D.S.; Eklund, P.C. (Univ. of Kentucky, Lex- 
ington), Synthetic ’ Metals; 6: 39-51(1983). Contract AS05- 

The results of an x-ray diffraction study of stages 1, 2, and 3 
gtaphite-antimony chloride intercalation compounds are presented. 
Integrated intensity data on the (001) diffraction peaks were ana- 
lyzed in terms of a centrosymmetric structural model involving 
periodic stacking of atomic layers of carbon, antimony, and chlo- 
rine. The results of the x-ray data analysis are found to be in good 
agreement with recent ('*Sb) Moessbauer results which report 
large concentrations of both trivalent (Sb**) and pentavalent (Sbs* ) 
antimony in the intercalate layers. The X-ray derived stoichiome- 
tries were found to be C/sub 13.2/SbCi/sub 4.8/, C/sub 26.9/ 
SbClI/sub 5.0/, and Cy;SbCl/sub 5.7/ for the stage 1, 2, and 3 com- 
pounds, respectively. The Sb** layers are found to be located at z 
= +/- 0.07 A relative to an Sb™ mirror plane (z= 0) in the 
center of the intercalate layer. These locations for the Sb** layers 
suggest that SbCl; molecules are oriented in a configuration in 
which each SbCl; molecule bridges the space between bounding 
carbon layers. The Cl~ layers (z = +/- 1.40 A) were found to con- 
tact the bounding carbon layers. 27 references, 3 figures, 3 tables. 
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research resource. 
Progress report, May 1986. (Lawrence Livermore National 
Lab., CA (USA)). Jun 1986. Contract W-7405-ENG-48. 
72p. NTIS, PC A04/MF A011; 1; GPO Dep. File Number 
DE86013895. 

Summaries are presented of progress made in the following 
areas of chemistry and materials: synthesis of new materials, devel- 
opment of analytical techniques, chemical kinetics and transport 
processes, cryogenic and other physical properties of hydrogen iso- 
topes, artificial intelligence, development of techniques for charac- 
terization, materials modeling analysis, mechanical properties of 
polymers, physical metallurgy, phase transformations, surface modi- 
fication and surface studies, new materials development and proper- 
ties. (PLG) 


51456 (UCID—20622-86-6) Chemistry research 
progress June 1986. (Lawrence Livermore National 
Lab., CA (USA)). Jul 1986. Contract W-7405-ENG-48. 66p. 

A04/MF AOl1; 1; GPO Dep. File Number 
DE86014782. 


Summaries are presented of progress in the following areas 
of chemistry and materials: synthesis of new materials, development 
of analytical techniques, chemical kinetics and transport processes, 
artificial intelligence, development of techniques for characteriza- 
tion, materials modeling analysis, mechanical properties of poly- 
mers, physical metallurgy - phase transformations, surface modifica- 
tion and surface studies, and new materials development and prop- 
erties. (PLG) 
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REFER ALSO TO CITATION(S) 49763, 49766, 49851, 49851, 49880, 49881, 
49921, 50126, 50175, 50224, 50253, 50327, 51503, 51527, 51571, 51811, 51869, 
52017, 52239, 52805, 53084, 53135 


51457 (BDX—613-3558) —- gas chromatography/ 
mass spectrometric analysis of polymers using capillary high 
cantietn methods. Final report. mag, spol (Allied 


Corp., Kansas City, MO (USA). Bendix City Div.). 
Jul 1986. emt 4 ‘AC04-76DP00613. 16p. NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86014653. 

A method for polymeric analysis based on pyrolysis fol- 
lowed by gas chromatography/mass spectrometry has been devel- 
oped using high resolution, capillary gas chromatography directly 
interfaced to a double-focussing mass spectrometer. Introduction of 
samples using the pyrolysis carrier gas of choice through the split 
injection port followed by sub-ambient focussing of the pyrolysis 
products gave reproducible chromatograms. 7 refs., 8 figs. 


51458 (BDX—613-3573) Improved analysis control of 
plating solutions. Griffith, G.W. (Allied Corp., Kansas City, 
MO (USA). Bendix Kansas City Div.). Aug 1986. Contract 
AC04-76DP00613. 24p. NTIS, PC A02 A01l; GPO 
Dep. File Number DE86014652. 

Improved analysis control of plating solutions was undertak- 
en in response to the increasing demand for analysis of process so- 
lutions and imposition of tighter product requirements. To date, six 
new methods have been developed to support processes in three 
production departments. Other operational improvements involving 
reduced frequency of analysis for selected solutions have generated 
significant savings. A model was constructed of the existing infor- 
mation flow system for process solution analysis. A full set of data 
flow diagrams was generated, using structured analysis methodolo- 
gies, to define this model and gain full understanding of the infor- 
mation flow. A database was established to track problems and 
identify processing tanks with recurring problems for further 
action. 6 refs., 1 fig., 2 tabs. 
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51459 (BNL—38354) Non-polynomial approximation of 
background in x-ray er. Kajfosz, J.; Kwiatek, W.M. 
(Brookhaven National Lab., Upton, NY (USA); Institute of 
Nuclear Physics, Krakow (Po d)). 1986. Contract AC02- 
76CHO00016. 14p. (CONF- -8606181—1). NTIS, PC A02/MF 
A091; GPO Dep. File Number DE86014170. 

From 4. international conference on particle induced X-ray 
emission and its analytical applications; Tallahassee, FL, USA (9 
Jun 1986). 

» simple method for the calculation and subtraction of back- 
ground from Si(Li) x-ray spectra prior to their least-squares fitting 
is described. Its properties are discussed and examples of its usage 
are shown. 4 refs., 3 figs., 1 tab. 


51460 (BNL—38356) Determination of the occurrence of 
gold in an unoxidized Carlin-type ore sample using synchro- 
tron radiation. Chen, J.R.; Chao, E.C.T.; Minkin, J.A.; 
Back, J.M.; Bagby, W.C.; Rivers, M.L.; Sutton, S.R.; 
Hanson, A. L; Jones, K.W. (State Univ. of New York, Gen- 
eseo (USA). Dept. of Physics and Astronomy; Geological 
Survey, Reston, VA (USA); Geological Survey, Menlo 
Park, CA (USA); Chicago Univ., IL (USA). t. of Geo- 
physical Sciences; Brookhaven National Lab., Upton, NY 
(USA). yg Physics Div.). 1986. Comment AC02- 
76CH00016. 12p. (CONF-8606181—3). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86013911. 

From 4. international conference on particle induced X-ray 


emission and its analytical applications; Tallahassee, FL, USA (9 


Jun “— 

occurrence of the so-called invisible gold in two unoxi- 
dized Carlin-type gold samples from Nevada have been determined 
using synchrotron x-ray fluorescence (SXRF) analysis at the Na- 
tional Sychrotron Light Source, Brookhaven National Laboratory. 
The samples were a bedded sample from the east ore zone of the 
Carlin deposit and a breccia sample from Horse Canyon. Prelimi- 
nary results show that gold is found only in the Horse Canyon 
breccia sample. Experimental details including other x-ray line and 
diffraction peak interferences, standards used, and minimum detec- 
tion limits (MDLs) are discussed. Gold was not detected in euhe- 
dral pyrite crystals except in the interior porous portion of one 
grain with MDLs of 0.8 to 3 ppM. Gold was detected in some 
parts of the matrix. The phase which contains gold has not yet been 
identified. The highest content of gold so far analyzed is about 40 
ppM. Implications of these new findings are discussed. 2 figs. 


51461 (AEA-R—3225-F) Solvent extraction of uranium, 
thorium and rare earths with dialkyldithiophosphoric acids. 
Final report for the period 1 August 1982-31 August 1985. 
(International Atomic Energy Agency, Vienna (Austria); 
Babes-Bolyai Univ., Cluj (Romania)). Feb 1986. 33p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86780563. 

The solvent extraction of several rare earths with dialkyl- 
dithiophosphoric acids is discussed. The distribution ratios, extrac- 
tion effectivity valves, and separation factors are calculated for sev- 
eral binary systems. Separate abstracts were prepared for individual 
papers in this report. 


51462 (AEA-R—3225-F, pp 1- -12) Sok Solvent extraction of 
praseodymi samarium (III) with 


jum (IIT) and Di-(2-ethylhexy]) 

acid. Curtui, M.; Haiduc, I. (Babes-Bolyai 
Univ., i an ae Feb 1986. NTIS (US Sales Only), 
PC A03 AO01. File Number DE86780563. 

In Solvent extraction of uranium, thorium and rare earths 
with dialkyldithiophosphoric acids. Final report for the period 1 
August 1982-31 August 1985. 

Distribution ratios in the extraction of praseodymium (III) 
and samarium (III) with di-(2-ethylhexyl)dithiophosphoric acid 
(HEhdtp) in several organic solvents (benzene, carbon tetrachlo- 
ride, chloroform, diethyl ethern-butanol, cyclohexanone) were ob- 
tained. High distribution ratios are not obtained in either polar or 
nonpolar organic solvents, but can be achieved with mixtures of 
HEhdtp and trioctylphosphine oxide (TOPO). The extraction data 
obtained for different metal concentrations within the range 0.0005- 
0.005 M show that no polymeric species are formed in the aqueous 
and organic phases. 7 refs, 4 figs, 3 tabs. 


nance scattering of gamma rays. (International A 
alee See Vienna (Austria)). Mar 1986. 259p. NTIS 
(US Sales Only), PC Ai2/MF AOl. File Number 


eight countries (institute address and name of persons to contact for 
more information, overall system performance, irradiation anc 
country device, estimated cost). 


5, Summers, V5 


asi: 
erston, one ” Mar 1986. 
ly), PC Al2/MF AOl. File Number 
DE86703461. 

In Nuclear-based techniques for the in vivo study of human 
body composition. Working papers prepared in connection with an 
advisory group meeting and system descriptions for in vivo meas- 
urements by neutron activation analysis, X-ray fluorescence analysis 
and nuclear resonance scattering of gamma rays. 

Portable systems for the in vivo measurement of the toxic 
heavy elements, cadmium and lead are described. The cadmium 
concentration in either the liver or left kidney is determined using a 
technique of thermal neutron capture gamma-ray analysis. X-ray 
fluorescence analysis is used to measure lead within the bone of the 
second phalanx of the index finger. Each of the measurements is 
used as an index of long term exposure to the element and applied 
to screening of exposed industrial workers. The results of these in- 
dustrial health applications are presented. Clinical application of the 
measurements to the study of the involvement of these elements in 
renal disease is described in brief. 8 refs, 3 figs, 2 tabs. 


51465 (AEA-RL—131, pp 107-135) Measurement of 
carbon, in vivo 


nitrogen, and oxygen by photonuclear activa- 
tion analysis, Zamenhof, R.G.; Ulin, K. (Tufts-New Eng- 
land Medical Center, Boston, MA, USA). Mar 1986. NTIS 
(US Sales Only), PC Al2/MF AOl. File Number 
DE86703461. 

In Nuclear-based techniques for the in vivo study of human 
body composition. Working papers prepared in connection with an 
advisory group meeting and system descriptions for in vivo meas- 
urements by neutron activation analysis, X-ray fluorescence analysis 
and nuclear resonance scattering of gamma rays. 

Preliminary results are reported for a photon activation 
method for measuring in vivo the total body content of the ele- 
ments carbon, nitrogen, and oxygen. In vitro iments indicate 
that the method has a reproducibility of 2% (C), 7% (N), and 2% 
(O), for an estimated peak radiation dose of approximately 2 cGy in 
a human subject using a 4000 cm* Nal(T1) detection volume. The 
proposed method has been tested on rats against a chemical diges- 
tion technique with excellent results for carbon but poor results for 
nitrogen. It is felt, however, that the latter is not due to problems 
with the proposed method. Technology transfer is discussed and it 
is felt that bremsstrahlung x-ray sources of 25 MVp or higher 
would be suitable to apply this method to human subjects at a clini- 
cal level. 15 refs, 12 figs, 5 tabs. 
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51466 (IAEA-RL—131, pp 11-22) - a neutron acti- 
vation at Toronto 1967-1981. ; McNeill, K.G. 
(Toronto Univ., Ontario, Canada. Dept. an Medicine). Mar 
1986. NTIS (US Sales Only), PC Ai2/MF AOl. File 
Number DE86703461. 

In Nuclear-based techniques for the in vivo study of human 
body composition. Working papers prepared in connection with an 
advisory group meeting and system descriptions for in vivo meas- 
urements by neutron activation analysis, X-ray fluorescence analysis 
and nuclear resonance scattering of gamma rays. 

Since the inception of work on in vivo neutron activation 
analysis at Toronto in 1967, the project has grown until these pro- 
cedures are in routine diagnostic use at the Toronto General Hospi- 
tal. Approximately 300 calcium tests and 600 nitrogen tests are car- 
ried out each year. Cadmium tests are also available. 28 refs, 2 tabs. 


((AEA-RL—131, pp 23-34) In vivo analysis at the 

Service Hi Frederic Joliot (1965-1981). Maziere, B. 

91 - Orsay, France. Service Hospitalier Frederic 

Joliot). Mar 1986. NTIS (US Sales Only), PC A12/MF 
A01. File Number DE86703461. 

In Nuclear-based techniques for the in vivo study of human 

ly composition. Working papers prepared in connection with an 

visory group meeting and system descriptions for in vivo meas- 

urements by neutron activation —— X-ray fluorescence analysis 


and nuclear resonance scattering 
In the first chapter, Ritceal develoneaiat of In-vivo Neu- 


tron Activation Analysis (I.V.N.A.A.) at the Service Hospitalier 
Frederic Joliot is presented. Then after having reviewed the pre- 
liminary animal experiments, the author explains the choice of the 
irradiation facilities used for human partial I.V.N.A.A. The clinical 
applications of this technique in the field of thyroid and bone me- 
tabolisms are described. The clinical results obtained in patients suf- 
fering from various demineralizing bone diseases (osteoporosis, 
renal osteodystrophy) are given in detail. 19 refs, 4 figs. 


51468 (IAEA-RL—131, pp 35-40) a of an in 
vivo neutron activation analysis facility for measuring 
changes of calcium and phosphorus in —— of a 
Glaros, D.; Xatzikonstantinou, J.; Leodiou, J.; Rigas, C 
(loannina Univ., Greece). Mar 1986. NTIS (us Sales Only), 
PC A1l2/MF AO1. File Number DE86703461. 

In Nuclear-based techniques for the in vivo study of human 
body composition. Working papers prepared in connection with an 
advisory group meeting and system descriptions for in vivo meas- 
urements “tg neutron activation analysis, X-ray fluorescence analysis 


and nuc ope emmoenne somites 46 Gumme se 

A facility for partial. F is cee naendn activation enabiels 
is at its final stage of development. It is to be used for the measure- 
ment of calcium and phosphorus in sections of the human skeleton 
such as bones of the spine. This facility utilizes a shadow-shield 
whole-body counter with two 28cmx10cm Nal detectors and an ir- 
radiation system of two 200ug **Cf and four 0.37TBq *1Am-Be 
neutron sources. 5 refs. 


on (IAEA-RL—131, pp —_ In vivo X-ray fluores- 
cence analysis at 7. University of Lund, 

Sweden. Mattsson, S. (Department of Radiation Physics, 

Malmoe General Hospital, Sweden). Mar 1986. NTIS (US 

Sales Only), PC Al2/MF A0O1. File Number DE86703461. 

In Nuclear-based techniques for the in vivo study of human 
body composition. Working papers prepared in connection with an 
advisory group meeting and system descriptions for in vivo meas- 
urements by neutron activation analysis, X-ray fluorescence analysis 
and nuclear resonance ing of rays. 

The X-ray fluorescence technique has been shown to 
be useful for in vivo determinations of elements of atomic number 
greater than 40. The paper describes our work in analysing lead in 
finger bone and cadmium in kidney cortex of occupationally ex- 
posed persons as well as iodine in the peripheral circulation of pa- 
tients after injection of iodine-containing X-ray contrast agents. Dif- 
ferent radionuclide sources (Co-57, Am-241 etc.) have been used 
for excitation and a Ge-detector for registration of the characteris- 
tic K X-rays from the various elements. For the cadmium determi- 
nations the detection limit has recently been decreased considerably 
by using plane polarized photons derived from an X-ray beam in- 
stead of radiation from an Am-241 source. The XRF-technique has 


been shown to have important applications in occupational and en- 
vironmental medicine (Pb, Cd) as well as in diagnostic radiology 
(D. 18 refs, 3 figs, 2 tabs. 


51470 by we RL—131 Seal nese 55-67) In vivo elemental 
analysis at Birmingham Chettle, D.R.; Scott, 
M.C.; James, H.M. (Birmin; Univ, ee of Phys- 
ics; Whole Body Counter, Elizabeth Medical ge 
Birmin UK). Mar 1986. NTIS (US Sales Only), PC 
Al2 AO01. File Number DE86703461. 

In Nuclear-based techniques for the in vivo study of human 
body composition. Working papers prepared in connection with an 
advisory group meeting and system descriptions for in vivo meas- 
urements by neutron activation analysis, X-ray fluorescence analysis 
and nuclear resonance scattering of rays. 

Techniques have been developed to measure a number of 
elements in vivo. Some have been measured by producing a radio- 
active isotope in the body by neutron bombardment and subse- 
quently counting y-rays given off during its decay. Measurements 
of calcium and sodium have been those most frequently used; 
copper, iron and phosphorus have also been measured in this way. 
Gamma-rays emitted 10~'*s-10~"*s following neutron capture have 
also been used for elemental analysis. This method, which involved 
detectors being in position by the subject during the neutron irra- 
diation, has been widely applied to measurements of both nitrogen 
and cadmium. Preliminary studies of nuclear resonance scattering 
have suggested that this could be used for in vivo elemental analy- 
sis, provided technical difficulties in source preparation could be 
overcome. Recently the use of X-ray fluorescence has been investi- 
gated for in vivo analyses of lead in bone; the extension of this 
technique to measure mercury in the kidney is under consideration. 
35 refs. 


51471 (IAEA-RL—131, pp 69-75) Developments of in 
vivo neutron activation analysis and photon in 
cee trae. P.; Smith, M.A. (Royal Infirmary, Edin- 

burgh, UK). Mar 1986. NTIS (US Sales Only), PC A12/ 
MF AO1. File Number DE86703461. 

In Nuclear-based techniques for the in vivo study of human 
body composition. Working papers prepared in connection with an 
advisory group meeting and system descriptions for in vivo meas- 
urements by neutron activation analysis, X-ray fluorescence analysis 
and nuclear resonance scattering of rays. 

Systems for measuring calcium in the. forearm and spine 
using sources of ***Cf have been developed. Whole-body calcium is 
measured using neutrons from a cyclotron. Dual photon absorptio- 
metry is used to measure bone mineral in the lumbar spine. All the 
systems are used in clinical research, both absolute levels and 
changes being studied. 21 refs. 


51472 (AEA-RL—131, pp 77-87) Development and use 
of in vivo neutron activation analysis at Leeds. Burkinshaw, 
L.; Oxby, C.B.; Ellis, R.E. (Leeds General Infirmary, UK). 
Mar 1986. NTIS (US Sales Only), PC Al2/MF A0O1. File 
Number DE86703461. 

In Nuclear-based techniques for the in vivo study of human 
body composition. Working papers prepared in connection with an 
advisory group meeting and system descriptions for in vivo meas- 
urements by neutron activation analysis, X-ray fluorescence analysis 
and nuclear resonance scattering of gamma rays 

We lites deoteed a techilgne fir ceeiuiig ‘tir itl 
amounts of the elements K, N, Na, Cl, P and Ca in the living 
human body by neutron activation analysis. We have used it to 
study changes in body composition associated with disease and are 
now extending it to measure total body C, H and O also. 30 refs. 


(IAEA-RL—131, pp 89-101) Development of - 
riro body composton studies. at Swanoes, Morgan, WD 
(Singleton Hospital, Swansea, UK). Mar 1986 S (US 
Sales Only), Al12/MF AO01. Fic Number DE86703461. 

In Nuclear-based techniques for the in vivo study of human 
body composition. Working papers prepared in connection with an 
advisory group meeting and system descriptions for in vivo meas- 
urements by neutron activation analysis, X-ray fluorescence analysis 
and nuclear resonance scattering of gamma rays. 





7009 / ERA-11/22 


Measurements were made of organ cadmium contents in hy- 
pertensive and normotensive subjects and in occupationally-exposed 
workers, using a partial-body prompt gamma neutron activation 
technique based on a **Cf source. A feasibility study to measure 
beryllium in the lung by photonuclear reaction is in progress. 
Future plans include the measurement of silicon by neutron inelas- 
tic scattering, and the use of X-ray fluorescence analysis for the 
measurement of heavy metals. 27 refs, 1 fig. 


51474 (IAEA-RL—131, pp 137-152) seagrass of nu- 
clear techniques for in vivo body composition studies at 
Brookhaven National Laboratory. Cohn, 

Vartsky, D.; Vaswani, A.N.; Wielopolski, L. (B 

National Lab., Upton, NY, "USA). Mar 1986. NTIS (US 
Sales Only), PC A12/MF AO1. File Number DE86703461. 

In Nuclear-based techniques for the in vivo study of human 
body composition. Working papers prepared in connection with an 
advisory group meeting and system descriptions for in vivo meas- 
urements by neutron activation analysis, X-ray fluorescence analysis 
and nuclear resonance scattering of ra! 

The development and cliniedl eauticatian of a number of nu- 
clear techniques for studying body composition is described. These 
techniques include delayed neutron activation for the analysis of 
calcium, phsophorus, sodium and chlorine and prompt-gamma acti- 
vation for the measurement of nitrogen and cadmium. In addition, 
the measurement of in vivo iron by nuclear resonance scattering 
and lead by x-ray fluorescence is described. 52 refs. 


51475 (IAEA-RL—131, pp 153-157) In vivo neutron ac- 
tivation at the Sloan-Kettering Institute. Bigler, R.E. (Memo- 
rial Sloan-Kettering Cancer Center, New York, USA). Mar 
1986. NTIS (US Sales Only), PC A12/MF AOl. File 
Number DE86703461. 

In Nuclear-based techniques for the in vivo study of human 
body composition. Working papers prepared in connection with an 
advisory group meeting and system descriptions for in vivo meas- 
urements by neutron activation analysis, X-ray fluorescence analysis 
and nuclear resonance 

A medical Syolotnnn theebal €s-15, The Cyclotron Corpora- 
tion, Berkeley, CA) with a multi-layer neutron collimator designed 
for partial body neutron irradiations and a low-background patient 
counting facility have been established for measurement of bone 
calcium and sodium; and soft tissue, exchangeable sodium and chlo- 
rine. The cyclotron also provides total-body calcium by the *’Ar 
method of Palmer. 14 refs. 


51476 (IAEA-RL—131, pp 159-167) Total body compo- 
sition measurements using in vivo neutron activation at the 
University of Washington. Lewellen, T.L. (W 

Univ., Seattle, USA). Mar 1986. NTIS (US Sales Only), PC 
A12/MF A01. File Number DE86703461. 

In Nuclear-based techniques for the in vivo study of human 
body composition. Working papers prepared in connection with an 
advisory group meeting and system descriptions for in vivo meas- 
urements by neutron activation ak X-ray fluorescence analysis 
and nuclear resonance 

The University of Waahbagton Division 6 of Nuclear Medicine 
has been using in vivo irradiation to study whole body calcium 
since 1969. Over 350 patients have been studied and currently five 
patients per week are being measured in support of research pro- 
grams on bone wasting disease. 36 refs. 


51477 (AEA-RL—132-Monaco-28) Report on intercom- 
radionuclide 


parison IAEA/SD-N-2 of 
marine sediment (international Atomic Energy 
Agency, Monaco-Ville (Monaco). Lab. of Marine Radioac- 
tivity). Jan 1986. 15p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86703456 

The material used in this exercise was a natural medium- 
grained marine sediment collected in a near-shore area of the North 
Sea in 1979. Concentrations of radionuclides are often at their de- 
tection thresholds in such samples which poses a considerable prob- 
lem to analysts. In this report results of **Pu, **Pu, *°Pu, **Am, 
“K, 47Cs, Ra, %*Ra and **Th measurements submitted by the 
participants are presented and discussed. They constitute a data 
base from which reference values have been derived for the pur- 


measurements in 
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pose of certification. The intercomparison has demonstrated that 
substantial progress has been made in low-level transuranic meas-. 
urements in environmental materials. All reported results by 
gamma-spectroscopy were of high quality providing evidence that 
activity concentrations of a few millibecquerels per gram can be 
measured with no special problems if sufficient long counting time 
can be afforded. Other analytical techniques as alpha-spectrometry 
proved to yield reliable results when employed by experienced ana- 
lysts. 7 refs, 4 tabs. 


51478 eee pp 29-35) X-ray fluorescence 
analysis - a method for a non destructive analysis of found 
objects. Wobrauschek, P; Daim, F.; Steinberger, M. (Ato- 
minstitut der Oesterreichischen Universitaeten, Vienna; 
Technische Univ., Vienna, Austria). Nov 1985. 
German). NTIS (US Sales Only), PC A17/MF AO01. File 
Number DE86702974. (CONF-8511195—). 

From Information meeting on natural science and technolo- 
gy in the arts; Vienna, Austria (22 Nov 1985). 

A short introduction to the method. (G.Q.). 


51479 (MINTEK-M—214) ry programme for use 
in the development of multi-element X-ray-fluorescence meth- 
ods of analysis. Wall, G.J. (Council for Mineral Technolo. 
gy, Randburg (South Africa); Council for Mineral Technol- 
ogy, Randburg (South Africa). Analytical Science Div.). 30 
Oct 1985. 12p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86703328. 

A computer programme (written in BASIC) is described for 
the evaluation of spectral-line intensities in X-ray-fluorescence spec- 
trometry. The programme is designed to assist the analyst while he 
is developing new analytical methods, because it facilitates the se- 
lection of the following evaluation parameters: calculation models, 
spectral-line correction factors, calibration curves, calibration 
ranges, and point deletions. In addition, the programme enables the 
analyst to undertake routine calculations of data from multi-element 
analyses in which variable data-reduction parameters are used for 
each element. 


51480 (MLM—3360) and characterization of 
a hydrogen getter product mixture. Firsich, D.W.; Yelton, 
R.O. (Monsanto Research Corp., Miamisburg, OH (USA). 
Mound). 1 Jul 1986. Contract AC04-76DP00053. 24p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86015375. 

The potentially negative effects of hydrogen gas on a 
weapon system can be minimized through the inclusion of a hydro- 
gen getter. One hydrogen getter under study at Sandia-Livermore 
is a diacetylenic compound (known as HCPB) which chemically 
reacts with hydrogen, incorporating it into the reaction products 
that are formed. These reaction products may have an adverse 
effect upon weapon reliability, and so must be clearly defined. The 
analysis of two HCPB reaction product mixtures is the subject of 
this report. Starting with a 1 g solid mixture of HCPB reaction 
products, a thermal gradient sublimation separation method was de- 
veloped to isolate its six major components. Four of these were un- 
ambiguously identified through a combination of gas chromatogra- 
phy, IR, proton NMR, carbon-13 NMR, and chemical ionization 
mass spectroscopy. (The identification of the remaining two is in 
progress.) The relative amounts of the six compounds and their 
physical states (solid or oil) were also determined. The second mix- 
ture of HCPB reaction products was a viscous, oily material, in 
contrast to the solid appearance of the first mixture. Its analysis 
showed the same compounds as were present in the first mixture; 
however, the second mixture contained higher percentages of com- 
pounds which had been identified as oils. This result rationalized 
the contrasting physical states of the two mixtures, providing infor- 
mation relevant to the compatibility evaluation of the getter system. 
1 ref., 27 figs. 





butyl phosphate tributyl phosphate 
vents. Mailen, J.C.; Tallent, O.K. (Oak Ridge National Lab., 
TN (USA). Chemical en Div.). Jul 1986. Contract 
AC05-840R21400. 34p. NTIS, PC A03/MF A01; GPO 
bd File Number DE86014396. 

A number of solid sorbents were tested for the removal of 


ferred mode of operation was to remove the DBP, leaving 
uranium in the cleaned solvent for recycle. A method for re- 


and DBP. It is possible that the DBP and uranium could be sepa- 
rately eluted from these sorbents, but it was not successfully tested. 
4 refs., 17 figs., 1 tab. 


nea pp 55-61) Pre. activation analy- 
sis of ee eer” A.S. (Tun ismail Atomic 
Research Centre, Bangi, Malaysia). 1981. NTIS (US Sales 
Only), PC A10/MF A0Ol. File Number DE85900901. 
(CONF-8111224—). 

From Seminar on application of nuclear techniques in indus- 
try; Kuala Lumpur, Malaysia (16 Nov 1981). 

Neutron Soiivaien oi lysis (NAA) is an extremely sensitive 
and precise technique which is a powerful method for multielemen- 
tal analysis. Range of applications has been enhanced with the 
availability of nuclear reactors and high efficiency and high resolu- 
tion semiconductor detectors. In geological materials, the concen- 
tration of major, minor and trace elements vary from 1 to 4 orders 
of magnitude. Using instrumental and radiochemical techniques in 
NAA and by varying the neutron fluxes, irradiation times, decay 
and counting intervals, it is possible to accurately determine a large 
number of elements and also deriving a lot of elemental information 
from even a small sized sample. The general aspects of the NAA 
method as applied to geological materials are discussed. 

51463 Ss 2033C) Diode on silicon for 
chemical sensing. Hughes, R.C.; Zip rian, TE: Schubert, 
W.K.; Plut, T.A.; Rodriguez, LL. Rendin National Labs., 
Albuquerque, NM (usa) May 1986. Contract AC04- 
76DP00789. 2p. (CONF-861068—4). NTIS, PC A(2/MF 
A01; 1; GPO . File Number DE86010461. 

From Electrochemical Society fall meeting; San Diego, CA, 
USA “ Oct 1986). 

MIS diodes on Si with Pd gate are very sensitive to He. The 
room temperature behavior of the devices was investigated. A six- 
diode array on Si was used. The effects of alloying Ag with the Pd 
on sensor performance were investigated. (DLC) 


51484 Fourier transforms for analytical atomic spectros- 
copy. Faires, L.M. (Los Alamos National Lab., NM). Ana- 
lytical Chemistry; 58: No. 9, 1023A-1034A(Aug 1986). 
Recently the search for new and improved analytical chem- 
istry methods has led to investigations at several laboratories into 
the feasibility of applying Fourier transform spectrometry (FTS) to 
spectrochemical measurements in the ultraviolet (UV) and visible 


spectral regions used in atomic spectroscopy. By combining Fourier 
spectrometers 


transform with excitation sources such as the induc- 
tively coupled plasma (ICP), it is possible to develop new and ad- 
vanced analytical techniques such as ICP-FTS. Although Fourier 
transforms have been applied extensively in many scientific fields, 
the analytical atomic spectroscopist is generally unfamiliar with the 
basic principles. An introduction to FTS is presented here for the 
analytical chemist. 


51485 Cyclical-field _field-flow 
method i a * Univ. of of 


based on transport rates. Giddings, 
Utah, Salt Lake City). Analytical Chemistry; 58: No. 9, 2052- 
2056(Aug 1986). Contract AC02-79EV 10244. 
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A new form of field-flow fractionation’ (FFF) is described in 
which the field strength is cycled up and down many times during 
a run. It is shown that this method, termed cyclical FFF (CFFF), 
leads to migration rates dependent on transport coefficients. After 
development of the general theory, results are obtained for coher- 
ent (no diffusion) square-wave operation. For the latter, migration 
rates are shown to depend on the generalized mobility of the parti- 
cles and upon system parameters such as cycle time and field 
strength. Other variants of CFFF are noted and several advantages 
are indicated. A gravitational CFFF system operating according to 
sedimentation coefficients is described and certain programming op- 
tions are discussed. 


51486 Performance of capillary restrictors in supercriti- 
cal fluid chromatography. Smith, R.D.; Fulton, J.L.; Peter- 
sen, R.C.; Kopriva, A.J.; Wright, B. Ww. (Battelle, " Pacific 
Northwest Labs., Richland, WA). Analytical Chemistry; 58: 
No. 9, 2057-2064(Aug 1986). 

The operating characteristics of capillary flow restrictors to 
control linear velocity and for transport analytes to gas phase anal- 
ysis devices have been investigated for use in supercritical fluid 
chromatography (SFC). Expansion of the fluid from too low a tem- 
perature can result in formation of a condensed solvent phase and 
problems in flow regulation. Fluid flow rates for expansions that 
avoid two-phase regions can be estimated to within ~30%. The ex- 
pansion process has been directly observed and solvent droplet size 
was found to be strongly dependent on fluid temperature, with av- 
erage droplet size decreasing to under 0.2 ym above the critical 
temperature and being negligible for reduced temperatures > 1.3. 
The source of detector noise with flame ionization detectors (FID) 
and the loss of less volatile compounds in SFC results from precipi- 
tation and collection of the analyte on the restrictor during expan- 
sion of the fluid. The transport of low volatility analytes is facilitat- 
ed by heating the fluid prior to the restrictor or, less effectively, by 
heating in the restrictor. The successful transport and detection of 
nonvolatile compounds in FID with SFC are demonstrated. 


51487 Gas chemiluminescent detection 
and evaluation of predictive models for ype nitrated 
polycyclic aromatic hydrocarbons in a diesel fuel particulate 
extract. Robbat, A. Jr.; Corso, N.P.; Doherty, P.J.; Wolf, 
M.H. (Tufts Univ., Medford, MA). Analytical Chemistry; 58: 
No. 9, 2078-2084(Aug 1986). 

A chemiluminescent detector (CD) has been evaluated for 
the analysis of nitrated polycyclic aromatic hydrocarbons (nitro- 
PAH) via gas chromatography. The detector responded linearly to 
most nitro-PAH from 100 ng to 50 pg using the experimental con- 
ditions described in the text. The selective detection of nitro-PAH 
over other hydrocarbons was compared to the relative selectivities 
of flame ionization detection and detection with electron impact 
mass spectrometry and negative ion chemical ionization mass spec- 
trometry. Models have been developed that predict the gas chro- 
matographic behavior of nitro-PAH on SE-52. A gas chromatogra- 
phy/chemiluminescent detector (NO: specific) revealed that a 
number of nitro compounds were present in a diesel exhaust partic- 
ulate sample. The models were used to tentatively identify nitro- 
PAH in the sample. Compound assignment was confirmed by as 
chromatography/negative ion chemical ionization mass spectrome- 
try and standard addition experiments. 


Conpemtiece st Gndeeten enien ate 
transform and data averaging in chromatographic 
data analysis. Synovec, R.E.; Yeung, E.S. (Iowa State 
Univ., Ames). Analytical Chemistry; 58: No. 9, 2093- 
2095(Aug 1986). Contract W-7405-ENG-82. 

In a recent publication, the authors presented an integration 
procedure for improving the limit of detection (LOD) in chromato- 
graphic systems. The integration procedure, though not a data 
averaging procedure or a simple data frequency filtering procedure, 
is a technique that suggests data smoothing has occurred in some 
way. This aspect of the integration procedure was not previously 
discussed in sufficient detail, within the context of other data en- 
pene £m sore eee eneer ot -eeeeaee eo 

thors present of the key differences between integration and 
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other common data smoothing procedures, as applied to chromato- 
graphic data. 


Laser two-photon excited fluorescence detector for 
microbore liquid chromatography. Pfeffer, W.D.; Yeung, E.S. 
(Iowa State Univ., Ames). Analytical Chemistry; 58: No. 9, 
2103-2105(Aug 1986). Contract W-7405-ENG-82. 

The fluorometric detector in liquid chromatography (LC) 
has the special features of high selectivity and high sensitivity com- 
pared to the absorption detector and the refractive index detector. 
With the addition of a laser as the excitation source, impressive re- 
sults have been reported. In particular, the laser allowed better 
stray light reduction (due to better beam quality), and better focus- 
ing into small volumes (due to better spatial coherence). Coupling 
with microbore LC, where detector volumes less that 1 pL are re- 
quired, is then relatively straightforward, and mass detectability is 
enhanced. To further increase selectivity in fluorometry, one can 
use a two-photon excitation scheme. The simultaneous absorption 
of two photons of light is guided by different selection rules than 
normal absorption, so that different electronic states are excited. 
This provides a separate dimension for selectivity. The process is 
dependent on the individual polarization conditions of the photons, 
so polarization selection is possible. The process is enhanced by 
electronic states matching the energy of one of the photons to pro- 
vide a unique type of wavelength dependence. Finally, fluorescence 
from two-photon states back to the ground state are actually forbid- 
den by selection rules. There needs to be a third electronic state 
present, making this a more restrictive process than normal fluores- 
cence. The additional selectivity has already been demonstrated in 
LC effluents. 


51490 Laser induced rescence uranium analysis. 
Bushaw, B.A. (to Dept. of Energy, Washington, DC). US 
Patent 4,599,512. 8 Jul 1986. Filed d date 10 Jun 1983. vp. 

A ‘method i is described for measuring uranium in aqueous so- 
lution comprising: (a) adding phosphoric acid to a sample to con- 
vert any uranium present to a uranyl phosphate complex; (b) irradi- 
ating the sample with a laser light pulse having a wavelength of 
425 nanometers, a bandwidth of 10 nanometers, peak power of 50 
kilowatts, and pulse duration of 5 nanoseconds; (c) observing any 
resultant emissions at a wavelength of 520 nanometers at timed in- 
tervals of 10 microseconds duration during the time from 50 to 400 
microseconds after the laser light pulse; wherein the natural loga- 
rithm of the emission intensity observed in step (c) is plotted as a 
function of time yielding an intercept value which is directly pro- 
portional to uranium concentration independent of variations in ab- 
solute emission intensity which are caused by matrix quenching or 
by the temperature of the aqueous solution. 


51491 Experimental investigation of aerosol filtration in 
magnetically stabilized fluidized bed filters. Warrior, M.; 
Tien, C. (Syracuse Univ., 
ence; 41: No. 7, 
79ER 10386. 

An experimental investigation was conducted to further ex- 
amine the use of magnetically stabilized fluidized filters (MSFFs) 
for removing aerosols from gas streams. Unlike the earlier work of 
Albert and Tien (paper presented at AIChE meeting, Washington, 
1983) which primarily used very shallow beds, this study used fil- 
ters with reasonable long bed height (11 cm). It was found that a 
bed became less stable as the amount of deposited aerosols with the 
bed increased; this ultimately led to a failure to maintain the state of 
homogeneous fluidization and the collapse of the fluidized bed. 
Prior to the onset of instability the bed operated in a steady-state 
manner with a filter coefficient values approximately one-third of 
that of an equivalent fixed-bed filter. 


51492 A comparison of mass- and gamma-ray 

spectrometric measurements of plutonium reference 

materials. Bingham, C.D.; McGonnagle, W.J. (U.S. Dept. of 

Energy, New Brunswick Lab., 9800 South Cass Avenue, 

Bldg. 350, Argonne, IL 60439). Nuclear Materials Manage- 
ment; 14: No. 3, 320-324(1985). (CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 

als t; SS. NM, a (21 Jul 1985). 

in-depth comparison of 

mass- and anie ae cicomeaniee of currently 


NY). Chemical Engineering Sci- 
1711-1721(1986). Contract AC02- 
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available plutonium isotopic reference materials. Based upon this 
review, it is evident that uncertainties assigned to minor isotope 
abundances are larger than appropriate for the current state of 
measurement and need to be reduced: The certified Pu isotopic 
abundance values, with a few exceptions, appear to be accurate to 
within about +. 0.2%. The branching fraction for the 152.7-keV 
gamma ray from **Pu, measured in this work, is consistent with 
other recently published values of about 9.3 x 10~* y/disintegration. 


51493 Measurement of the enrichment of uranium in the 
pipework of a gas centrifuge enrichment plant. Packer, T.W.; 
Lees, E.W.; Close, D.; Nixon, K.V.; Pratt, J.C.; Strittmatter, 
R. (Nuclear Physics Div., AERE, Harwell, Oxon OX11 
ORA). Nuclear Materials Management; 14: No. 3, 26- 
32(1985). (CONF-850765—). 

From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Alb NM, USA (21 Jul 1985). 

The US and have been separately working on the devel- 
opment of a NDA instrument to determine the enrichment of gase- 
ous UFe at low pressures in cascade header pipework in line with 
the conclusions of the Hexapartite Safeguards Project viz. the in- 
strument is capable of making a “go/no go” decision of whether 
the enrichment is less than/greater than 20%. Recently, there has 
been a series of very useful technical exchanges of ideas and infor- 
mation between the two countries. This has led to a technical for- 
mulation for such an instrumentation based on ‘y-ray spectrometry 
which, although plant-specific in certain features, nevertheless is 
based on the same physical principles. Experimental results from 
commercially operating enrichment plants are very encouraging 
and indicate that a complete measurement including set up time on 
the pipe should be attainable in about 30 minutes when measuring 
pipes of diameter around 110 mm. 


51494 In-line X-ray fluorescence analysis of special nu- 
clear materials in dissolver solution: development, 
simulation and Hudgens, C.R. 
(Monsanto Research Corp., Miamisburg, OH 45342). Nucle- 
So Management; 14: No. 3, 71-75(1985). (CONF- 
From 26. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, NM, USA (21 Jul 1985). 
An automated x-ray fluorescence (XRF) analysis apparatus 
and sampling system have been used for a proof-of-principle test of 
on-line x-ray fluorescence assay of special nuclear materials (SNM) 
in dissolver solutions. A “total sampling” technique gives total mass 
assays with no need for solution density or tank volume measure- 
ments. Error propagation equations control the accumulation of 
high-precision data, and are also used for calculating parameters of 
x-ray fluorescence analysis equipment that will meet specified re- 
quirements. Short dwell times at each spectrometer setting signifi- 
cantly compensate for long-term instrumental drift. Sample cells 
that have survived prolonged exposure to dissolver solution are de- 
scribed. 


51495 New detection in flow systems. Yeung, 
E.S. (Dept. of Chemistry and Ames Lab.-USDOE, Iowa 
State Univ., Ames, IA 50011). pp 319-326 of Proceedings of 
the ISA/85 international conference and exhibit. Research 
Triangle Park, NC; Instrument Society of America (1985). 
(CONF-851045—). 

From Instrument Society of America international confer- 
ence and exhibit; Philadelphia, PA, USA (21 Oct 1985). 

A flow cell for microcolumn liquid chromatography is de- 
scribed. In a 1-~L volume, a pathlength of 1 cm is achieved by 
coupling a laser beam almost tangent to the glass liquid interface. 
Simultaneously, one can measure the refractive index (to 6 ng ben- 
zene, or ARI=2.0 x 10~7), absorbance (to 48 pg bromocresol green, 
or A=2.1 x 10-* au), and fluorescence (to 0.8 pg propylamine- 
NBD derivative), at S/N = 3. The concept of indirect fluorometry 
for detection in ion chromatography is also presented. A fluoresc- 
ing eluting ion is used to maintain a constant background signal. 
When the analyte ions elute, electroneutrality forces the displace- 
ment of an equivalent amount of the eluting ions at the detector. A 
decrease in signal is then observed. A mass detectability of 6.7 ng 
of chloride ion is obtained (S/N = 3), which corresponds to a con- 
centration detectability of 7.5 x 10~* N. This is possible due to a 
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novel double-beam arrangement for laser-excited fluorescence, sub- 
stantially reducing the flicker noise. 


51496 Subnanogram GC-IR. Hirschfeld, T. (Lawrence 
Livermore National Lab., Livermore, CA 94550). pp 115 of 
Abstracts from the 23rd Eastern analytical symposium. New 
Brunswick, NJ; Eastern Analytical Svapediaan Inc. (1984). 
(CONF-8411 14—Abst.). 

From Eastern analytical symposium; New York, NY, USA 
(13 aor 1984). 

A very large number of people own GC-IR’s; however, a 
good fraction of those are used as expensive high tech paper- 
weights, collecting dust while awaiting retirement. Besides the ob- 
vious interpretation search problems they share with GC-MS 
(which is also hurting from them) they have been found wanting in 
sensitivity. Excellent published data in the field do not represent 
median samples, median operator skill levels, or average GC lab 
practice. Nor do they allow anything like the compositional dy- 
namic range required in a general purpose method. The technique 
is thus usually relegated to special cases. To overcome this prob- 
lem, subnanogram “best case” sensitivies are an urgent need of GC- 
IR. Such sensitivies can be obtained by combining a number of ad- 
vances in FT-IR design (based on throwing away the throughput 
advantage), better sources and detectors, and by optimizing light 
pipes globally. This is done by fixing their volume and maximizing 
their length/transmission/detector noise coefficient through adjust- 
ing their geometry and that of the optics and detector. Further op- 
timization possibilities are discussed. 


51497 The future of NIRA: Where is it going. Hirsch- 
feld, T. (Lawrence Livermore Lab., Livermore, CA 94550). 
pp 82 of Abstracts from the 23rd Eastern analytical sympo- 
sium. New Brunswick, NJ; Eastern Analytical Symposium, 
Inc. (1984). (CONF- 841114—Abst.). 

From Eastern analytical symposium; New York, NY, USA 
(13 Nov 1984). 

The tremendous popularity of NIRA in agricultural and 
food chemistry is not yet matched by a comparable usage among 
industrial analytical spectroscopists. As realization of the intrinsic 
advantages of the near IR region for quantitative analysis becomes 
widespread, this area will quickly dominate the overall field of 
NIRA. In this more general application, competitive ease of use of 
NIR in comparison with the classical mid-IR spectroscopy will be 
required. This is particularly so in view of the sophistication (and 
power) of the learning algorithm used in NIRA. The simultaneous 
increase in our understanding of the mathematics of NIRA and the 
power of microcomputers is enabling us to put more and more of 
the skills involved in the technique into the program. This gradual- 
ist approach to artificial intelligence methods in analytical chemis- 
try already enjoys wide practical application. NIRA has already 
achieved the benchmark analysis speed of 20 seconds from sample 
bottle to result printout. In the future, full automatic method devel- 
opment is an exciting further near term potential. 


51498 A new method for estimating isotopic ratios from 
pulse-counting mass spectrometric data. Bayne, C.K.; Smith, 
D.H. (Computer Sciences Div., Oak Ridge National Lab., 
Oak Ridge. TN 37831). PP 406-407 of Proceedings of the 
32nd annual conference mass spectrometry and allied 
topics. Philadelphia, PA; ‘ASTM ¢ (1984). (CONF-8405185— 
). Contract A 840R21400. 
From 32. annual conference on mass spectrometry and allied 
topics; a USA (27 May 1984). 
distribution of counts co! for any given peak in 
ettvedtating anata tert k 
study of the probability distribution of ratios of two such peaks, 
necessary in isotope ratio mass spectrometry, has revealed that the 
distribution is not Poisson and cannot be approximated by a normal 
or any other well-known probability distribution. The probability 
distribution of the ratio of two Poisson counts is illustrated when 
the expected value of the numerator is five and of the denominator 
is twenty-five. The authors note that the distribution of count ratios 
is non-symmetric, skewed, and has non-monotonic probability 
values. Ratio values that are in the interior of the distribution and 
have a low probability of occurring are termed “inliers.” This 
mearis that we can encounter inliers as well as outliners for isotopic 
ratio estimates. There are no methods presently available to detect 
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inliers. Because of the unconventional characteristics of the proba- 
bility distribution of count ratios, conventional statistical treatment 
of isotopic ratios such as calculating averages, standard deviations, 
and confidence intervals is invalid. 


51499 Recovery and purification of light gases by pres- 
sure swing adsorption. Cheng, H.C.; Hill, F.B. (Brookhaven 
National Lab., Upton, NY). ACS Symposium Series; No. 223, 
195-211(1983). Contract AC02-76CH00016. 

A cell model is presented for the description of the separa- 
tion of two-component gas mixtures by pressure swing 
processes. Local equilibrium is assumed with linear, independent 
isotherms. The model is used to determine the light gas, enrichment 
and recovery performance of a single-column recovery process and 
a two-column recovery and purification process. The results are 
discussed in general terms and with reference to the separation of 
helium and methane. 14 references, 5 figures, 2 tables. 


4002 Inorgar.ic And Physical Chemistry 


TO CITATION(S) 49675, 49818, 49830, 49832, 49834, 49835, 


REFER ALSO 
49849, 49883, 50262, 50268, 50381, 51145, 51191, 51251, 51268, 51289, 51295, 


51344, 51400, 51401, 51420, 51536, 51847 


51500 (CONF-860815—1) Stable isotope enrichment 
techniques and ORNL separation status. Tracy, J.G.; Bell, 
W.A.; Veach, A.M.; Caudill, H.H.; Milton, H.T. (Oak 
Ridge National Lab., TN (USA). tions Div.). 1986. 
Contract AC05-840OR21400. 14p. S, PC A02/MF A0Ol; 
GPO Dep. File Number DE86014871. 
From 11. international conference on electromagnetic iso- 

tope separators and techniques related to their applications; Los 
Alamos, NM, USA (18 Aug 1986). 


51501 (DOE/ER/04987—7) Solid state, surface and cata- 
lytic properties of oxides. Progress report, February 1984- 
July 1986. Kung, H.H. (Northwestem Uni Univ., Evanston, IL 
(USA). Dept. . of Chemical Engi 1986. Contract 
AC02-78ER04987. . NTIS, PC Ai A0l; 1; GPO 
Dep. File Number D 86014212. 

Transition metal oxides catalysts, although generally less 
active than transition metals in reactions such as hydrogenolysis, 
hydrogenation, and combustion, have the properties of being very 
selective in a number of reactions. Since high selectivity is often de- 
sirable, it is important to understand its origin. More broadly, it is 
important to obtain fundamental understanding of the relationship 
among bulk properties, surface chemistry, and catalytic properties 
of metal oxides. Our effort has been along this direction. In the past 
preape caegted capheby  ocgprance oa between 
the surface structure and the surface chemistry of ZnO; (2) under- 
stand the relationship between the bulk structure and the selectivity 
in the oxidative dehydrogenation of butenes on iron oxide; (3) 
review literature results to identify the important chemical interac- 
tion in each step of the reaction sequence in selective oxidation that 
is critical in determining selectivity. The progress in each of these 
three areas is described in this report. 5 figs., 3 tabs. 


51502 (@OE/ER/13340—2) Heterobimetallic complexes 
for CO reduction. Annual progress report, October 1, 1985- 
July 31, 1986. Stille, J.K. (Colorado State Univ., Fort Col- 
lins (USA)). 1 Aug 1986. Contract FG02-85ER 13340. 10p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86014790. 


Complexes containing combinations of early (Nb, Mo, W) 
and late (Fe, Co, Rh) transition metals that could be expected to 
activate carbon monoxide most effectively are primary targets. The 
late transition metals were selected because they are the most effi- 
cient in heterogeneous catalysts used in Fischer-Tropsch and other 
carbon monoxide reductions. As models for reactions occurring in 
the reduction of CO, some key reactions of certain dinuclear palla- 
dium complexes have been observed. The reaction of a homodinu- 
clear palladium complex containing hydride and methyl on adjacent 
palladiums with CO gives the acyl complex which eliminates acet- 
Sn ee ae ee 
methyls on each palladium intramolecularly eliminates methane 
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ethane. Its insertion reaction with CO occurs stepwise to yield a 
diacyl complex that eliminates acetaldehyde. One approach to the 
generation of a complex containing methyl on iron and hydride on 
tungsten is the reduction of the dinuclear complex [(CO)/sub n/ 
CpWPPh2-CsHiFe(CO),CHs]*, which is being carried out with 
various hydride sources. The synthesis of various dinuclear com- 
plexes containing niobium hydride and rhenium carbonyl are under 
study. A complex containing niobium (IV) chloride and rhenium (I) 
tricarbonyl held together by a fulvene bridging ligand has been pre- 
pared. 


51503 (DOE/OR/21400—T273) Studies in molten chlor- 
ee I. Multipass 


electrochemical investigati 
bonyls. Harward, B.L. (Oak Ridge Associated Universities, 
Inc., TN (USA); Tennessee Univ., Knoxville (USA)). Dec 
1985. Contract ‘AC05-840R21400. 196p. NTIS, PC A09/ 
MF A01; 1; GPO Dep. File Number DE86014195. 

The multipass technique is introduced as an optical enhance- 
ment method for thin-layer spectroelectrochemistry. In this ap- 
proach, the light beam is redirected through an optically transpar- 
ent electrode (OTE) several times by an external mirror assembly. 
This arrangement is achieved using a low power continuum source 
which allows simultaneous multiwavelength measurements. The 
gain in optical sensitivity is directly related to the number of passes 
through the cell and has a practical limit of three to five. Initial 
evaluation with an aqueous test system yielded results which agree 
well with theory. The enhancement is not dependent upon elec- 
trode reflectivity and, therefore, the method may be applied to 
studies in highly corrosive media. Studies of the oxidation of sulfur 
and the reduction of niobium pentachloride in molten chloroalumin- 
ates are presented to demonstrate the utility of ths technique for in- 
vestigations in such media. 203 refs., 51 figs., 15 tabs. 


— (INIS-mf—10451, pp P4 B12) Influence of inert 
upon hydrogen ion and desorption by 
MmNisub(,S)Alub(.5 = E.; *Weinzierl, P.; Eder, 


trum Sei- 
les Only), PC 
(CONF- 


physik; 
conmiaal G.m.b.H.). Mar 1985. NTIS Ws 
A19/MF AOl. File Number DE86703331. 
8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


(INIS-mf—10451, pp PL II) Intercalation reac- 
compounds 


tions of transition metal via electron/ion/transfer. 
Schoellhorn, R. (Technische Univ. Berlin, Germany, F.R. 
Inst. fuer Anorganische und Analytische Chemie). Mar 
1985. NTIS (US Sales Only), PC A20/MF AOI. File 
Number DE86703331. (CONF-8504163—Absts.). 

From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51506 (INIS-mf—10451, pp O 8) Hydrolysis of carbides 
of transition metals. Hajek, B.; Karen, P.; Brozek, V. 
(Prague Institute of Chemical Technology, Czechoslovakia. 
of Inorganic Chemistry). Mar 1985. NTIS (US Sales 
'y), PC A19/MF AOl. File Number DE86703331. 
(CONF-8504163—Absts.). 
From 8. international conference on solid compounds of the 
transition elements; Vienna, Austria (7 Apr 1985). 


51507 ee eee oe OS ee be he 
topes by ion exchange chromatography. 1. Determination of 
ea eee ae aes Urgell, M.M.; Iglesias a 
— x ee lear, Madrid (Spain)). 1985. 67p. (in 
(Us Sales Only), PC A04/MF Aol File 
Number DE8670 3248. 
The isotopic separation factor of the stable boron isotopes 
using an ion-exchange resin and boric acid has been determined. 16 
fig., 36 refs. 
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51508 (LUTKDH/TKOO—1007/1-54(1985)) Structural 
study of nepheline hydrate I, an inorganic ion exchanger. 
Hansen, S. (Lund Univ. (Sweden). Dept. of Inorganic 
Chemistry 2). Jan 1985. 54p. NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE86703330. 

The crystal structures of nepheline hydrates I, NasAlsSisO.2 
x 2H2O, and three compounds produced by ion exchange with 
aqueous KCl, RbCl and CsCl at 80 degrees C, have been studied 
using X-ray diffraction methods. This synthetic silicate has a tetra- 
hedral framework with a two-dimensional pore system consisting of 
perpendicular 8-ring and 6-ring channels. The long-range ordering 
of Si and Al into adjacent tetrahedra is well developed. Some as- 
pects of the topology, geometry and bonding of the tetrahedral 
frame are discussed. Related framework types are derived by unit 
cell twinning of the idealized cristobalite structure. A limit in the 
ion exchange is observed when about 1/3 of the Na* ions have 
been replaced. This behaviour is explained by the restricted volume 
of two Na sites situated in the 6-ring channel. The readily ex- 
changeable ions and water molecules in the 8-ring channels is an 
arrangement which gradually changes when the size of the alkali 
metal-ion increases. Most K*-exchanged crystals have a unit cell 
which is determined by the translational symmetry of the frame- 
work, while the original Na form has a two-fold superstructure and 
the Rb*-exchanged form has a five-fold superstructure. Caesium- 
ion-exchanged crystals have incommensurate structures. The occur- 
rence of superstructures is related to long-range ordering of the 
species in the 8-ring channels. 


51509 (MINTEK-M—133) Binding mechanisms in chro- 
mite briquettes at low and high temperatures. Wedepohl, A. 
(Council for Mineral Technology, Randburg (South Africa); 
Council for Mineral Technology, Randburg (South Africa). 
Mineralogy Div.). 28 Aug 1984. 39p. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE86703327. 

A high percentage of South African chromium ore occurs as 
fines. One way in which these fines can be utilized in an arc fur- 
nace, which is currently the most widely used type of furnace for 
the reduction of chromium ore, is as briquettes. The briquettes 
should have reasonable green strength to facilitate handling and, 
after being cured, they should be strong enough to be fed to the 
furnace. Cohesion should also be maintained up to high tempera- 
tures, preferably close to the sintering temperature of chromite 
under reducing conditions, i.e. 1200 to 1300 degrees Celsius for 
South African chromite. With this in mind, a series of briquettes 
made with different binding media were subjected to mineralogical 
examination such as x-ray diffraction, infrared spectroscopy, differ- 
ential thermal analysis and energy-dispersive spectroscopy with a 
scanning electron microscope, so that the reactions that take place 
in the binding media and the temperatures at which they take place 
could be established. In this report, the results are discussed and 
correlated with the strength of the briquettes in each case. The as- 
sumptions on which the calculations for the binding materials were 
based are detailed in an appendix. 


51510 (PB—86-201928/XAB) Enrichment and 
aan utilizing a novel effect. Final 
W. (Alpine Ki- 


fee eas ; Turro, N.J.; R Pp 
pn Inc., Northvale, NJ (USA)). Apr 1983. 23p. NTIS, 
PC A02/MF AOI. 

Sponsored by National Science Foundation, Washington, 
DC. Div. of Industrial Science and Technological Innovation. 

Results are presented of a study undertaken to find a suitable 
isotope separation process for the ™C-'C system that could be 
adapted to a multi-stage process for the commercial enrichment and 
separation of isotopes. Experiments reveal that solid porous silica 
provides an appropriate medium for the efficient enrichment of '*C 
via the photolysis of dibenzyl ketones (and related ketones). It is 
concluded that a system can be designed for the practical separa- 
tion of *C from ™C based on the photolysis in a magnetic field of 
ketones absorbed on solid porous silica. 
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51511 (SAND—86-1779C) Theoretical equation of state 

for aluminum. Kerley, G.I. (Sandia National Labs., Albu- 

NM (USA)). 21 Oct 1986. Contract AC04- 

6D 89. 17p. (CONF-861091—5). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86014148 

From Hypervelocity impact symposium; "San Antonio, TX, 

USA (21 Oct 1986). 

Theoretical methods for calculating equations of state (EOS) 

are discussed and applied to aluminum. The model includes a treat- 

ment of melting, vaporization, and thermal electronic excitation. 

The thermal electronic terms are found to be important in predict- 

ing the behavior of the hot expanded fluid. Good agreement with 
experimental data is obtained. 24 refs., 9 figs. 


§1512 Evaluation of dynamical for calcu- 
lating the effect of vibrational excitation on reaction rates. O 
ce 0,1) equivalent to OH@ = 0,1) + H. Garrett, 
B.C.; Truhlar, D.G.; Bowman, J.M.; Wagner, A.F. (Chemi- 
us, OH). Journal of Physical 

8, 4305-4311028 Aug 1986). 


ational transition-state theory (VTST) to allow the calculation of 
excited-state rate constants, summed over final states, by assuming 
that the excited degree of freedom is adiabatic from the beginning 
of the collision until the free energy of activation bottleneck is 
reached. Here they propose a modification in which the reaction is 
assumed to be vibrationally adiabatic only up to the first occur- 
rence in proceeding from reactants to products of an appreciable 
local maximum in the reaction-path curvature; at that point the re- 
action is treated as if all flux is suddenly diverted to the ground vi- 
brational channel. The new theory is applied to calculate both for- 
ward and reverse excited-state rate constants for collinear O + He 
— OH + H for three quite different potential energy surfaces, and 
it is tested against collinear exact quantal rate constants in each 
case. They draw conclusions about the conditions for the validity 
of variational transition-state theory for excited-state reaction rates 
as well as about the possible accuracy of the potential energy sur- 
faces that have been proposed for this reaction. 


51513 Reactions of chlorine with liquid metals. 4. Tin. 
Olander, D.R.; Balooch, M.; Siekhaus, W.J. (Lawrence 
Berkeley Lab., CA). Journal of Physical Chemistry; 90: No. 
18, 4397-4402(28 Aug 1986). Contract AC03-76SF00098;W- 
7405-ENG-48. 

The reaction of molecular chlorine with solid and liquid tin 
was studied by modulated-molecular-beam mass spectrometry and 
Auger electron spectrometry. The temperature range was 350-700 
K and equivalent chlorine pressures between 2 x 105 and 5 x 10™¢ 
Torr were used. At constant pressure, the production rate of the 
sole reaction product (SnClz) increased with temperature with no 
sign of a discontinuity at the melting point. The reaction was non- 
linear with respect to chlorine equivalent pressure. The model de- 
veloped for the lead-chlorine system was applicable to the tin-chlo- 
rine system. However, solution diffusion of chlorine in the liquid 
metal did not appear to be significant for the tin reaction. A com- 
parison of all four metal-chlorine reactions studied in this series is 
presented. 


61514 oa analyzer. Benner, W.H 
Energy DC). US Patent LOLs 882. sa 
1986. Ped date 8 May 1984. vp. 

An oxygen analyzer is described which consists of: a pyroly- 
sis tube, a temperature programmed oven through which the pyrol- 
ysis tube extends, a pyrolysis oven into which the pyrolysis tube 
extends, a quantity of granular carbon located in a portion of the 
pyrolysis tube within the pyrolysis oven and adapted to be heated 
to a temperature of about 1135°C by the pyrolysis oven, means for 
moving a sample of material to be analyzed through the pyrolysis 
tube so as to position a sample of material to be analyzed in either 
the temperature programmed oven or the pyrolysis oven, a com- 
puter operatively connected to the temperature programmed oven 
for increasing the temperature of the oven as a function of time, 
detector means operatively connected to the pyrolysis oven to re- 
ceive gaseous material from the oven, the computer also being op- 
eratively connected to the detector means so as to receive input 
signals from the detector means relative to measurement of gaseous 
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material directed through the detector means, and means for back- 
flushing the pyrolysis tube with nitrogen gas, whereby, a sample of 
oxygen containing material is decomposed and converted to carbon 
monoxide within at least one of the ovens for subsequent detection 
such that microgram quantities of oxygen in a sample being ana- 
lyzed can be determined. 


51515 Thermochemical Data on Gas-Phase Ion-Molecule 
Association and Clustering Reactions. Keesee, R.G.; Castle- 
man, A.W. Jr. (Department of Chemistry, The Pennsylvania 
State University, University Park, Pennsylvania 16802). 
Journal of Ph 1 and Chemical Reference Data; 15: No. 3, 
1011-1071(Jul 1986). 

A plea tabulation of the standard enthalpy 
change, AH®, entropy change, AS®, and free energy change, AG®, 
for the formation of ion clusters from ion-molecule association reac- 
tions is given. The experimental methods which are used to derive 
the data are briefly discussed. For some experiments, dissociation 
energies of ion clusters are reported and listed under the category 
of AH®. The relationship between AH® and dissociation energy is 
discussed in the text. 


51516 Extraction of several metals from chloride salt so- 
lutions with Seeley, F.G.; 


heptafluorodimethyloctanedione. 
McDowell, W.J.; Felker, L.K. (Chemical Tech. Div., Oak 
Ridge National Lab., Oak Ridge, TN 37831). Journal of 
read and Engineering Data; 31: No. 2, 136-143(Apr 


Distribution coefficients for 17 metals between aqueous chlo- 
ride salt solutions and 1,1,1,2,2,3,3-heptafluoro-7,7-dimethyl-4,6-oc- 
tanedione-tri- octylphosphine oxide solutions in dodecane were de- 
termined in the pH range 2-12. Loading isotherms, distribution co- 
efficient dependence on extractant concentration, and synergistic ef- 
fects of extractant mixtures vs. the individual components are 
shown for several metals, representative of their periodic class. 


51517 Densities and apparent molal volumes of 
nickel chloride at 25°C. Rard, J.A. (Univ. of ifornia, 
Lawrence Livermore National Lab., Livermore, CA 94550). 
Journal of Chemical and Engineering Data; 31: No. 2, 18 
185(Apr 1986). 

Densities of aqueous NiCk solutions were measured from 
0.04 to 4.98 mol (kg of H2O)~! at 25.00°C, using very high purity 
NiCl. Each density was measured in duplicate with 31-cm® single- 
stem pycnometers. These experimental densities are critically com- 
pared to published literature data, and least-squares equations were 
used to represent the higher quality data. 


51518 Influence of boron on the state and dispersion of 
CO/ALO; catalysts. Stranick, M.A.; Hovalla, M.; Hercules, 
D.M. (Dept. of Chemistry, Univ. of Pittsburgh, Pittsburgh, 
PA). American Chemical Society, Division of Petroleum 

sous} Preprints; 31: No. 1, 266-271(Mar 1986). (CONF- 


8604 
Society national meeting; 


From 191. American Chemical 
New York, NY, USA (13 Apr 1906). 

Cobalt dispersion increases as a result of boron support 
modification. Boron increase Co dispersion to the greatest extent at 
high Co loadings where Co dispersion on the unmodified support is 
quite poor. Thus, the effect of boron on Co dispersion depends on 
both Co loading and boron loading. The increase in Co dispersion 
results from an increase in Co/support interaction which prevents 
Co agglomeration. The chemical state of Co also changes when 
supported on a boron modified carrier, as CosO, formation is sup- 
pressed in favor of octahedral Co**. The formation of CosQ, re- 
sumes at Co loadings greater than 6 wt%. 


51519 Chemically modified rhodium-alumina catalysts for 
CO hydrogenation. Sudhakar, C.; Bhore, N.; Bischoff, K.B.; 
Manogue, W.H.; Mills, G.A. (Center for Catalytic Science 
and Technology, Univ. of Delaware, Newark, DE). Ameri- 
can Chemical Society, Division of Petroleam Chemistry, Pre- 
prints; 31: No. 1, 133-137(Mar 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 
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The catalytic hydrogenation of CO offers special opportuni- 
ties to understand the relationship between catalyst structure and 
performance. Wide variations in product distributions are engen- 
dered by variations in catalyst composition, —s for plati- 
num group metals (PGM) on oxide supports, further modified by 
third components. The system rhodium/alumina is being investigat- 
ed; rhodium because of its transitional place in the PGM< series, and 
alumina because it can display a wide range of properties including 
surface acidity. The concept adopted is to visualize the catalyst as 
having distinct functionalities responsible for each type of product 
and to seek to identify the catalyst structure responsible for each of 
these. Ultimately, the objective is to devise a comprehensive reac- 
tion mechanism network and to provide the basis for ‘tailor making’ 
better catalysts useful for — of oxygenated chemicals and 
especially octane-enhancing fuels. 


51520 Catalytic oxidation of aqueous hydrogen sulfide in 
the presence of sulfite. Weres, O.; Tsao, L.; Chhatre, R.M. 
(Lawrence Berkeley Lab., CA). Corrosion (Houston); 41 
No. 6, 307-316(Jun 1985). Contract AC03-76SF00098. 
Nickel sulfate catalyzes the reaction of hydrogen sulfide 
with oxygen in aqueous solution. This reaction was studied, and an 
rate expression and a reaction mechanism were deduced. 
The rate of oxidation is independent of oxygen concentration and 
pH over the range investigated. The reaction rate is one half order 
in nickel, and it changes from second to first order in sulfide with 
increasing concentration. The oxidation reaction is an autocatalytic, 
free radical chain reaction. Nickel catalyzes the chain initiation 
step, and polysulfido radical ions propagate the chains. Colloidal 
sulfur is a major, frequently undesirable reaction product. Sodium 
sulfite suppresses formation of colloidal sulfur by converting it to 
thiosulfate. Cobalt is an equally potent catalyst, but a colloidal dis- 
persion of cobalt oxysulfide is produced. Iron compounds are much 
weaker catalysts; iron citrate and iron HEDTA (n-hydroxyethylen- 
ediaminetriacetic acid) were among those tested. 24 references, 15 
figures, 3 tables. 


51521 Model for vibrational and translational energy ac- 
commodation of no molecules during scattering from a 
Pt(111) crystal surface. Asscher, M.; Pollak, E.; Somorjai, 
G.A. (Univ. of California, Berkeley). Surface Science; 149: 
146-156(1985). Contract AC03-76SF00098. 

A model is formulated and applied to the recently measured 
vibrational and translational accommodation of NO scattered from 
a Pt(111) crystal surface. The model assumes that the initial adsorp- 
tion of NO occurs via a state. Experimentally observed 
memory of the incident energy by the scattered molecules is a 
result of competition between chemisorption and desorption from 
the precursor state. 17 references, 4 figures, 1 table. 


= Interactions of nitric oxide with Si(111) and (100) 

at high temperatures. He, D.R.; Smith, F.W. (City College 

of New York, NY). Surface ‘Science; 154: 347- 356(1988). 
Contract AC02-79ER 10438. 

The interactions of nitric oxide (NO) with the clean Si(111) 

and (100) surfaces have been studied at high temperatures (1220- 

1390°C) for NO pressures between 6 x 10-* and 2 x 10™* Torr. 


ar aileean clemeianaerdan 
Ta, wh on eel nt probaly for 
molecule per incident NO mole- 

(of a silicon nitride film is observed to occur for 


, either to the strong bonding of 
growth of a surface phase 
a lower free energy than SisN,. 15 


‘4 polycrystalline Na §”-alumina with 
CO, and H.O and the a of hydroxyl groups. Bates, 
J.B.; Dohy, D.; Anderson, R.L. (Oak Ridge National Lab., 

TN). Journal of Materials Science; 20: 3219-3229(1985). Con- 
tract AC05-840R21400. 
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The reactions of polycrystalline Na 8”-alumina with CO, 
and H2O were investigated using infrared reflectance methods. 
These reactions result in the replacement of Na* ions with H;O* 
ions and the formation of a scale of NaHCO; or hydrated NasCOs 
on the surfaces of ceramic specimens. The composition of the scale 
formed dependents on the pressures of CO. and H2O: NaHCOs 
forms at high CO: pressure while NazCO3.XH2O forms at low CO: 
pressures. The HsO* ions dislocate by an endothermic process to 
produce OH™ species in the conduction layers of the grains. The 
removal of these species by H2O evolution at high temperature im- 
plies that an irreversible change occurs in the composition of the 
surface region of the ceramic. 25 references, 6 figures. 


51524 Dynamic resonances in the reaction of fluorine 
atoms with hydrogen molecules. Neumark, D.M.; Wodtke, 
A.M.; Robinson, G.N.; Hayden, C.C.; Lee, Y.T. (Lawrence 
Berkeley Lab., CA). ACS Symposium Series; 25: No. 263, 
479-491(1984), ‘Contract AC03-76SF00098. 

The reactions of F + Hz, HD and D2 were studied in high 
resolution crossed molecular beams experiments. Center-of-mass 
translational energy and angular distributions were determined for 
en ee ee 


ward scettering of aif EE RGaR stheagiiied Gates tecla F + De 
at the same collision energy, suggest that dynamical resonances 
play an important role in the reaction dynamics of this system. In 
the F + HD reaction, the strong forward scattering of HF prod- 
ucts and backward scattering of DF products is in agreement with 
the prediction of a stronger of the He rotational excitation and the 
reactivity of F(2P/sub 1/2/) are also discussed. 


51525 Bifurcations and symmetry a 
cqulitsbats cauaeea demain Aaaaiiaal 

lis, G. (Universite Libre de Bruxelles, Belgium). 

of Aspects of chemical evolution. Nicolis, G. 

York, NY; John Wiley & Sons, Inc. (1984). Contract ASO5- 
81ER10947. 

As explained in the discussion by I. Prigogine, bifurcations 
under far-from-equilibrium conditions constitute the natural mecha- 
nism of evolution and of acquisition of complexity of large classes 
of systems. Indeed, bifurcation brings about such qualitative 
changes as the breaking of spatial or temporal symmetries; the 
emergence of new functions and new morphologies; the ability to 
choose between different pathways, depending on the initial and ex- 
ternal conditions; and an enhanced sensitivity in perceiving the en- 
vironment and responding flexibly to a change. All these features 
are characteristic of the complex systems that we observe in nature, 
of which biological organisms constitute the most striking example. 
Here, I would like to elaborate further on the theme of bifurcation. 
Section II describes the present state of bifurcation analysis of non- 
equilibrium systems and gives some of my personal perspectives on 
what I consider to be some promising lines of development. Section 
III reviews a number of physical, chemical, or biological problems 
which can be modeled by means of this theory and which provide 
us with illustrations of chemical evolution, the subject of the 
present volume. A representative case, the origin and selection of 
chirality, is analyzed in Section IV. Some conclusions regarding the 
dynamics of self-organizing systems are presented in Section V. 
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REFER ALSO TO CITATION(S) 49681, 49818, 49830, 49831, 49836, 49848, 
49883, 50268, 51295, 51501, 51559 


51526 (CONF-8605146—4) Critical magnetic fields and 
of the ambient 


Crabtree, G.W.; Perosso, M.T.; 

Williams, J.M. (Defense Nuclear Agency, Washingto 
(USA). Div. of Radiation Policy). 1986. Contract W-31-109- 
ENG-38. 9p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014591. 
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From 15. Yamada conference on physics and chemistry of 
quasi one-dimensional conductors; Lake Kawaguchi, Japan (26 May 
1986). 

at Measurements of the superconducting properties of organic 
metals of the type (BEDT-TTF)2X (X°~ is a linear-triatomic anion) 
apparently give sample- and technique-dependent results which 
make the parameterization and comparison of properties a difficult 
matter. This problem is discussed and examined e: tally in 
measurements of the critical magnetic fields and T/sub c/ of an ori- 
ented single crystal of B-(BEDT-TTF):IBr2 (T/sub c/ = 2.3 K at 
ambient pressure). 4 refs., 3 figs. 


51527 (CONF-8605146—5) Neutron diffraction study of 
the extent of disorder in the low temperature (20 K) structure 
of B-(BEDT-TTF)ELBr. Schultz, A.J.; Emge, T.J.; Leung, 
P.C.W.; Beno, M.A.; Wang, H.H.; Williams, J.M. (Argonne 
National Lab., IL (USA)). 1986. Contract W-31-109-ENG- 
38. 3p. NTIS, PC A02/MF AOI; 1; GPO Dep. File Number 
DE86014598. 

From 15. Yamada conference on physics and chemistry of 
quasi one-dimensional conductors; Lake Kawaguchi, Japan (26 May 
1986). 

" The structure of B-(BEDT-TTF)I2Br at 20 K has been de- 
termined from single crystal time-of-flight neutron diffraction data. 
The (I-I-Br)~ anion remains disordered and the BEDT-TTF, or 
“ET”, molecules (including the terminal ethylene groups) remain 
ordered at low temperature. This indicates that disorder in the 
anion alone appears sufficient to suppress superconductivity as ob- 
served in electrical properties measurements. 7 refs. 2 figs. 


(CONF-8605146—6) 8-(ET),X organic supercon- 

ductors: linear-anion control of structure and ambient-pres- 

sure superconductivity, and the first point-contact tunneling 
aie of B-(ET),Aul, implying extremely strong coupling. 
Williams, J.M.; Schultz, A.J.; Wang, H.H.; Carlson, K.D.; 
Beno, M.A.; Emge, nas Geiser, U,; Hawley, M.E.; Gray, 


KE; Venturini, ELL. (Argonne National Lab., IL (USA); 


Sandia National Labs., Albuquerque, NM (USA); North 
Carolina State Univ., Raleigh (USA). Dept. of Chemistry). 
1986. Contract AC04-76DP00789;W-31-109-ENG-38. 5p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86014597. 

From 15. Yamada conference on physics and chemistry of 
quasi one-dimensional conductors; Lake Kawaguchi, Japan (26 May 
1986). 

- Three ambient-pressure organic superconductors have been 
reported for linear-anion-containing 20 metallic B-(ET),X systems: 
X = Is” (T/sub c/'s = 1.5 K and 8 K under > 0.6 kbar pressure), 
IBre~ (T/sub c/ = 2.8 K), and Aul.~ (T/sub c/ = 5 K). These sys- 
tems form the basis for structure-property correlations because the 
T/sub c/'s scale with unit cell volume, which increases with in- 
creasing anion length. When the linear anion length becomes ap- 
proximately 14 to 20% shorter than that of the longest member, 
Is”, as is the case for ICI,~ and AuCl~, the electrical properties 
become those of a 1D metallic system in which spin-density-wave 
insulating ground states dominate at low temperature. In the case of 
the highest ambient-pressure T/sub c/ material, X = Aul~, we 
report the first unambiguous point-contact tunneling measurements 
of the superconducting energy gap, A, which reveals a BCS tem- 
perature dependence but with a gap 5 times larger than the weak- 
coupling value, implying extremely strong coupling. 13 refs., 7 figs. 


51529 (CONF-8606133—8) Measurements of the micro- 
wave conductivity of the organic superconductor ET2([Aul). 
Tanner, D.B.; Jacobsen, C.S.; Williams, J.M.; Wang, H.H. 
— National Lab., IL UU SA). Ch Div.; Dan- 
Tekniske Hoejskole, Lyngby). 1986. Contract "W-31- 
109-ENG-38. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014206. 
From International conference on science and technology of 
wines metals; Kyoto, Japan (1 Jun 19 
The microwave conductivity of 2(1Aul), which is super- 
conducting below 4 K, has been measured between 20 and 300 K. 
The measurements were done by cavity perturbation at 35 GHz for 
electric field along the highly conducting direction. The samples 
were in the skin-depth limit. The room temperature conductivity is 
quite low, approximately 6 2-' cm~*, With decrease in temperature 


ERA-11/22 / 7016 


the conductivity increases as T~?, reaching nearly 900 2-1 cm™? at 
20 K. These values are rather close to extrapolations of the fre- 
quency-dependent conductivity determined from far-infrared ex- 
periments. 16 refs., 2 figs. 


51530 (DOE/ER/13135—T2) Thermodynamics and rate 
of methanol conversion to hydrocarbons on zeolites. Final 
report, September 15, 1983-September 14, 1985. Alberty, 
R.A. (Massachusetts Inst. of Tech., Combridge (USA). 

t. of Chemistry). 14 1985. Contract AC02- 
83ER13135. 9p. NTIS, PC A02/MF A011; GPO Dep. File 
Number DE8 14927. 

The first priority in starting this research program has been 
to select the best data on the individual molecular species produced 
in the methanol conversion and to calculate the chemical thermo- 
dynamic properties of isomer groups. Where the needed data were 
not available we have used the Benson group additivity method to 
produce the needed tables. The second priority has been to use 
these data to calculate equilibrium distributions within homologous 
series. The third priority has been to study the polymerication of 
the alkenes because they play such an important role in the metha- 
nol-to-gasoline process. A list of papers and recent publications is 
included. 


51531 (DOE/PC/70790—T7) Thermodynamic and trans- 
port properties for polar coal mixtures. Technical 
report, April 1-June 30, 1986. Stiel, L.I. (Polytechnic Inst. of 
New York, Brooklyn (USA)). 1986. Contract FG22- 
84PC70790. 10p. NTIS, PC A02/MF A011; GPO Dep. File 
Number DE86014893. 

Additional data for the infinite dilution activity coefficient, 
‘Y10, have been obtained for nonpolar and polar solutes in 2-methyl 
naphthalene at 60°C by gas chromatographic procedures. Solid 2- 
methyl naphthalene was dissolved in n-hexane solvent and coated 
onto Chromosorb W DMCS supports by evaporation of the sol- 
vent. The experimental data are presented in Table I along with 
values obtained previously for a number of the solutes in 1-methyl 
naphthalene. It can be seen that with the exception of tetrahydrofu- 
ran the values of ‘yi100 for the nonpolar and polar solutes are slight- 
ly higher in 2-methyl naphthalene. For nonpolar mixtures contain- 
ing molecules of large molecular size, including n-decane and hexa- 
decane, we have been investigating the application of linear rela- 
tionships in the acentric factor for the calculation of phase equilib- 
ria and other properties. For polar coal fluids with large acentric 
factors and low polarity factors, these analyses indicate that the re- 
lationships of Lin and Stiel for the molecular parameters in terms of 
@ and chi result in lower than optimum values of a* and €/x. Based 
on these results, we are using data for 1-methyl-naphthalene, 2- 
methyl-naphthalene, tetralin, diphenylmethane, quinoline, and ani- 
line to develop improved correlations for the molecular parameters 
of polar substances. 7 refs., 2 figs., 3 tabs. 


51532 (INIS-mf—10426) DNA oligonucleotide conforma- 
tions: high resolution NMR studies. Mellema, J.-R. (Rijksuni- 
versiteit Leiden (Netherlands)). 28 Jun 1984. 157p. NTIS 
(US Sales Only), PC A0O8/MF AOl. File Number 
DE86703326. 

The present work describes a DNA double-helix model, 
which is well comparable with the models derived from fibre-dif- 
fraction studies. The model has a mononucleotide repeat with tor- 
sion angles in accordance with average geometries as derived from 
1H NMR studies. Special attention was paid to reduce the number 
of short H-H nonbonding contacts, which are abundantly present in 
the ‘classical’ fibre-diffraction models. Chapter 3 describes the first 
complete assignment of a *H NMR spectrum of a DNA tetramer, 
d(TAAT). Preliminary conformational data derived from the spec- 
tral parameters recorded at 27°C are given. A more detailed analy- 
sis employing temperature-dependence studies is given in Chapter 
4. Includes Dutch summary; 392 refs.; 36 figs.; 32 tabs. 
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(LA-UR—86-2271) Coneniens of the structure, 
electron distribution of nitrobenzenes and nitro- 
sym-triazines. Ritchie, J.P. (Los Alamos National Lab., NM 
(USA)). 1986. Contract W-7405-ENG-36. 2Ip. (CONF- 
8606165—2). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013861. 
From Gordon research conference on electron distributions 
and chemical bonding; Plymouth, NH, USA (30 Jun 1986). 
Nitrobenzenes are a well known class of stable organic com- 
pounds. Nitro-sym-triazines are not known, although other substi- 
tuted triazines are very well known. To investigate what properties 
the nitrotriazines might have, should they be synthesized, we per- 
formed molecular orbital calculations for nitrotriazine (NTZ), dini- 
with analogous nitrogroup substitution were also studied to provide 
a check on the calculations. In particular, nitrobenzene (NB), 1,3- 
dinitrobenzene (DNB), and 1,3,5-trinitrobenzene (TNB) were stud- 
ied. 17 figs., 5 tabs. 


(LA-UR—86-2310) Effects of molecular mobility 
on high resolution solid state NMR spectra: model systems. 
Earl, W.L. (Los Alamos National Lab., NM (USA)). 1986. 
Contract W-7405-ENG-36. 34p. (CONF-860645—1). NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE86013856. 

From 8. Rocky ‘Mountain regional meeting of the American 
Chemical Society; Denver, CO, USA (8 Jun 1986). 
It is the intention of this paper to point to some of the prob- 
lems due to molecular motion and to suggest a few solutions to 
those problems. A few examples will be presented of model systems 
which demonstrate the effects of motion on the NMR spectroscopy 
and a very qualitative example of severe spectral distortion in fulvic 


pure compound 
by cadictecs ten be ardienenaiionene caddies ae ts Wii ie 
will be different compounds and different domains all with 


there 

slightly different versions of figure 1 with poor thermodynamic 
tact between them. Thus optimal conditions for cross polariza- 

tion in one domain may be totally inappropriate for another. 59 

refs., 10 figs. 


51535 (LBL—21832) Picosecond dynamics of solvation: 
time-resolved fluorescence of in solution. 


Buhse, L.F. (Lawrence Berkeley Lab., CA (USA)). Jun 
1985. Contract AC03-76SF00098. 164p. NTIS, A08/MF 
A01; GPO Dep. File Number DE86015131. 

The following chapters describe the application of picosec- 
ond fluorescence techniques to the study of the dynamics of solva- 
tion. The excited state of the molecule 4-aminophthalimide (4AP) 
has larger dipole moment than the ground state. Following elec- 
tronic excitation of the 4AP solute, a polar solvent rearranges 
around the newly created solute dipole moment. As the solvent re- 
arranges, the fluorescence of the 4AP molecules red shifts. By tem- 
porally resolving this red shift in fluorescence, the dynamics of sol- 
vation of the 4AP molecules are directly probed. The fluorescence 
red shift of 4AP is examined in pure solvents as well as a mixed 
solvent of 1-propanol:toluene. The only pure solvents that cause an 
observable, t red shift in the fluorescence of 4AP are 
the alcohols. For each alcohol, the solvation times measured from 
the time of f the red shifts of fluorescence are found to be well cor- 
related with the dielectric relaxation times of the solvent. This 
result cate tu taatin fc acs ak ae & @ 
other solvents; the dielectric relaxation times of all other solvents 
oe resolution of the instrumentation. 58 refs., 
22 tabs. 


on TT ee ae 
(XID. Analysis of silicon-phenyl groups 


“Sim Maren Co. Inc., ee a 


1986. Contract AC04-76DP00487 14p. NTIS, 
AOl; - GPO Dep. File Number DE86015001. 

Methods for the qualitative and quantitative determination of 
silicon-phenyl groups in molecular weight components of silicones 
of the Sylgard type [polydimethylsiloxanes (PDMS)] were devel- 
oped. On-line size exclusion chromatography was used with differ- 
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ential refractometer (DR), infrared (ir) and ultraviolet (uv) detec- 
tion, at 254 and 215 nm. For the qualitative analyses the mobile 
phase was methylene chloride, with uv detection at 254 nm and 


phase and uv detection was at 215 nm. In nonpolar solvents the ab- 
sorbance of the phenyl group at both 254 and 215 nm is strongly 
dependent on its position on the PDMS chain, while in more polar 
solvents the absorbance, at both wavelengths, is less dependent on 
the phenyl position. The methods are illustrated with the analysis of 
some Sylgard prepolymers. 6 refs., 8 figs., 3 tabs. 


AC04-76DP00789. 32p. 
A03/MF AO}; 1; GPO! Dep. File Number DE86015407. 
From 191. American Chemical Society national meeting; 
New York, NY, an (13 Apr 19 
Nickel- and Ni(II)-re- 


yrin complexes 

constituted scutes NV/Hb) and myoglobin (/sup Ni/Mb) 
have been investigated using cw and transient resonance Raman 
spectroscopy. The state of axial coordination at the metal in these 
materials can be determined using the characteristic frequencies of 
the Raman marker lines arising from the porphyrin moiety. The 
state of axial ligation is highly sensitive to the molecular environ- 
ment of these geoporphyrin analogs. Whether vanadium porphyrins 
are 5- or 6-coordinate depends on solvent and 7-7 aggregation and 
en ee en 5-, or 6-co- 

ordination depending on the molecular environment. The existence 
of only one axial ligand in the proteins is supported by identifica- 
tion of the axial ligand-Ni stretching vibration by isotopic substitu- 
tion. The frequency of the Ni-ligand mode is consistent with histi- 
dine as the fith ligand. The effects of the T — R change in quater- 
nary structure on the protein environment of the Ni porphyrin are 
observed in the Raman spectrum. The ligand-release 
and ligand-uptake processes in excited states of the Ni porphyrins 
and Ni-reconstituted proteins were also investigated. Laser excita- 
tion (~10-ns duration) of the complexes formed in coordinating 
solvents induces the release of axial ligands, but does not induce re- 
lease of the histidine ligand of Ni-reconstituted hemoglobin and 
myoglobin. The results indicate that the protein matrix controls 
photoinduced ligation dynamics by promoting rapid geminate re- 
combination of the ligand. Ligand uptake is observed in /sup Ni/ 
Hb when the 4-coordinate sites are excited. 


51538 Se ee ae me 
commercial 


for possible weapons ap- 
F.M.; Chiu, LL. aie. 
(USA)). 1986. Contract 
SIO (OONE-2600194- 1. NTIS, PC 

A04/MF AO}; 1; ‘Son File Number D) 13904. 
From Annual DOE adhesives symposium; Livermore, CA, 
USA (3 Jun 1986). 
Thirteen urethane adhesives manufacturers were contacted 
and asked for samples which would satisfy the purity, pot life, 


Based on the type of soft segment, 
sesud ailuiniaeen Cadaba aliemaniies enman ner 
mogravimetric analysis was used to estimate the filler content. Dy- 

namic viscosity screening tests were used to follow the polymeriza- 
den of endeniaion aad tobe eoemennte nau ae emmiatien 
of this technique to pot life, working time, and gel time are given. 
Adhesion was measured by butt-tensile and cone-and-plate shear 
fixtures. Since butt-tensile strength measurements do not have a 
uniform tensile-stress field, ASTM D-638 tensile measurements 


ing calorimetry 
and dynamic mechanical measurements. Of the systems analyzed 
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only five were unfilled and only three contained no solvents. Two 
of these three had reasonable adhesion to aluminum. 34 refs., 20 
figs., 9 tabs. 


Application of the energy gap law to excited-state 

complexes: calculation of 

relative nonradiative decay rates from emission spectral pro- 

files. Kober, E.M.; Caspar, J.V.; Lumpkin, R.S.; Meyer, 

T.J. (Univ. of North Carolina, Chapel Hill). Journal of Phys- 
ical Chemistry; 90: No. 16, 3722-3734(31 Jul 1986). 

The radiative (k/sub r/) and nonradiative (k/sub nr/) decay 
rates of the metal-to-polypyridine charge-transfer excited states for 
an extended series of [Os/sup II/(bpy,phen)L,]/sup n+/ complexes 
are reported (bpy = 2,2'-bipyridine; phen = 1,10-phenanthroline; L 
= halides, nitrogen donors, phosphines, CO). Qualitatively, it is 
found that k/sub r/ proportional to E/sub em/* in accordance with 
the Einstein law for spontaneous emission and that k/sub nr/ pro- 
portional to exp(-E/sub em/) in accordance with the so-called 
energy gap law for radiationless decay in the weak coupling limit 
(E/sub em/ = room-temperature emission maximum). It was fur- 
ther found that the relative values of k/sub nr/ could be calculated 
quantitatively by using the vibrational structure of the emission 
spectra to evaluate the requisite Franck-Condon factors. For this 
application, the energy gap law equation was derived in a form 
with the explicit inclusion of contributions from low-frequency 
modes; it was found that this form could be conveniently recast in 
terms of spectral bandshape parameters where the vibrational struc- 
ture of the low-frequency modes is not resolved. The quantitative 
correlation definitively establishes that the dominant acceptor 
modes (those which accept the majority of the excited-state energy) 
are framework stretching modes of the polypyridine ligand with 
Planck’s constant omega ~ 1300 cm™' and not C-H stretching 
modes as is sometimes assumed. This is corroborated by the fact 
that deuteration of the bpy ligand has only a small effect upon the 
value of k/sub nr/. 


-— Separation of drug stereoisomers by the formation 

of §-cyclodextrin inclusion complexes. Armstrong, D.W.; 
Ward, T.J.; Armstrong, R.D.; Beesley, T.E. (Texas Tech 
Univ., Lubbock). Science ( Washington, D.C.); 232: 1132- 
1135(30 May 1986). Contract AS05-84ER 13159. 

For many drugs, only racemic mixtures are available for 
clinical use. Because different stereoisomers of drugs often cause 
different physiological responses, the use of pure isomers could 
elicit more exact therapeutic effects. Differential complexation of a 
variety of drug stereoisomers by immobilized B-cyclodextrin was 
investigated. Chiral recognition and racemic resolution were ob- 
served with a number of compounds from such clinically useful 
classes as B-blockers, calcium-channel blockers, sedative hypnotics, 
antihistamines, anticonvulsants, diuretics, and synthetic opiates. Sep- 
aration of the diastereomers of the cardioactive and antimalarial 
cinchona alkaloids and of two antiestrogens was demonstrated as 
well. Three dimensional projections of B-cyclodextrin complexes of 
propanol, which is resolved by this technique, and warfarin, which 
is not, are compared. These studies have improved the understand- 
ing and application of the chiral interactions of B-cyclodextrin, and 
they have demonstrated a means to measure optical purity and to 
isolate or produce pure enantiomers of drugs. In addition, this 
highly specific technique could also be used in the pharmacological 
evaluation of enantiometric drugs. 27 references, 3 figures, 2 tables. 


51541 Host 
and their 


complexation. 38. Cryptahemispherands 

complexes. Cram, D.J.; Ho, S.P.; Knobler, C.B.; 
Maverick, E.; Trueblood, K.N. "Univ. of California, Los 
Angeles). Journal of the American Chemical Society; 108 108: No. 
11, 2989-2998(28 May 1986). 


of hosts, their complexes, and their precursors. The cryptahemis- 
pherands are composed of molecular modules that are half spher- 
and and half They were synthesized by the reactions of 
diacid chloride and cyclic diamines to produce diamides, reduction 
of which gave the desired hosts. Cryptahemispherands form a vari- 
ety of complexes with the alkali metal cations. Crystal structures 

wets, diteained for se thninado dlaaides for Ge kedeehoune 
complex, and for alkali cation complexes. 
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51542 Trinuclear Zr2, Al j-ketene complexes containing 
bridging ligands. Implications for transmetallation reactions 
and CO reduction chemistry. Waymouth, R.M.; Santarsiero, 
B.D.; Coots, R.J.; Bronikowski, M.J.; Grubbs, R.H. (Cali- 
fornia Institute of Technology, Pasadena). Journal of the 
American Chemical Society; 108: No. 7, 1427-1441(2 Apr 
1986). Contract AS03-79ER 10491. 

A family of ketene-alkylaluminum complexes of formula 
(eta5-C;)2Zr(C,O-eta?~-OCCHR)]}2(u-AIR'2(u-X) has been pi 
by treating the zirconocene ketene complexes [(eta5-C;Hs)2Zr(C,O- 
eta?~-OCCHR)} with alkylaluminum reagents R’AIX (Il, III, R = 
CH2CMes, R’ = Me, X = Me; Via, VIIa, R = CHaCMes, R’ = 
CHs, X = Cl; VIIb, R = H, R’ = CHs, X = Cl; IX, X, R = 
CH2CMes, R’ = Et, X = H). The crystal and molecular structure 
of four compounds of this series (III, VIla, IX, and X) have been 
determined. Complex VIIa crystallizes in group P2:/c(Z = 
4) with cell constants a = 11.777 (5)A, b = 10.2193 (14) A, b = 
20.237 (3) A, c = 18.458 (3) A, B = 94.303 (14°{, and V = 3802.8 
(10) A® (3567 reflections, R = 0.053). Complex IX crystallizes in 
space group C2/c (Z = 8) with cell constants a = 19.998 (4) A, c 
= 32.636(11) A, B = 96.83 (5)°, V = 7631.8 (2) A® (4989 reflec- 
tions, R = 0.067). Complex X crystallizes in group C2/ (Z = 
4) with cell constants a = 18.219 (2) A, b = 10.364 (1) A,c = 
20.273 (2) A, B = 94.565 (8)°, and V = 3816 (1) A® (2845 reflec- 
tions, R = 0.049). 


51543 Synthesis and reactivity of metal a-hydroxyalkyl 
complexes; generation of (CO); MCH(CH.H;)OH (M = Mn, 
Re). Selover, J.C.; Vaughn, G.D.; Strouse, C.E.; Gladysz, 
J.A. (Univ. of Utah, Salt Lake City). Journal of the Ameri- 
can Chemical Society; 108: No. 7, 1455-1462(2 Apr 1986). 

In this paper, the authors describe their attempts to synthe- 
size a-hydroxyalkyl complexes (CO)}MCH(CsHs)OH where M = 
manganese and rhenium. Although these complexes are not isolable, 
good evidence is obtained for their intermediacy. Furthermore, the 
reactivity patterns suggested by their decomposition provide criti- 
cal insight for the design of stable —-hydroxyalkyl complexes. 


51544 Synthesis and reactivity of stable metallacyclic 
manganese and rhenium a-hydroxyalkyl complexes of the for- 
mula (CO)*MP(C;Hs).(0-C;jH,CHOH). Vaughn, G.D,; 
Strouse, C.E.; Gladysz, J.A. (Univ. of Utah, Salt Lake 
City). Journal of the 6 tree Chemical Society; 108: No. 7, 
1462-1473(2 Apr 1986). 

In this paper, the authors describe the construction of a 
second link of the a-hydroxyalkyl carbon to the metal - to reverse 
the direction of the equilibrium. Complexes (CO)MnP(CsHs)2(o- 
Co6H,CHOH) and (CO)ReP(CeHs)2(0-CeH,CHOH) are isolated in 
scribe the properties of some novel intermediates encountered in 
these syntheses, including an X-ray crystal structure of the anionic 
— (CaHs)N* -fac- [(CO)sReP(CeHs)2 (0-CsH,C-(H)OC 


alkanes at iridium. Buchanan, J.M.; Stryker, J.M.; Ber; 
R.G. (Univ. of California, Berkeley). Journal of the Ameri- 
can Chemical Society; 108: No. 7, 1537-1550(2 Apr 1986). 
Contract AC03-76SF00098. 

The hydrido alkyl iridium complex Cp*(PMes)Ir(Cy)(H) (1, 
Cp* = eta®-C;; Cy = cyclohexyl) has been isolated by air-free 
chromatography at -80°C, and its molecular structure has been de- 
termined by X-ray diffraction. Thermolysis of 1 in benzene cleanly 
produces cyclohexane and Cp*(PMes)Ir(Ph)(H) (2). The rate of re- 
action is first-order in 1, zero-order in benzene, and inhibited by cy- 
clohexane; its activation parameters are AH** = 35.6 +/- 0.5 kcal/ 
mol and AS** = +10 +/- 2 eu. An inverse isotope effect, kappa/ 
sub h/kappa/sub d/ = 0.7 +/- 0.1, is calculated from rates of cy- 
clohexane and cyclohexane-di2 reductive elimination at 130°C, and 
deuterium scrambling between the hydride and a-cyclohexyl posi- 
tions is observed to occur competitively with reductive elimination. 
A mechanism is in which cyclohexane loss from 1 is re- 
versible and produces [Cp*(PMes)Ir], which oxidatively adds to a 
C-H bond in a benzene solvent molecule to form 2. Evidence is 
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also presented for the possible intermediacy of a cyclohexane/ 
[Cp*(PMes)Ir] o-complex, which is formed before free 
[Cp*(PMes)Ir] is released. Equilibrium constants for the equilibra- 
tion of several pairs of alkanes and their corresponding iridium(III) 
hydrido alkyl complexes have been determined and imply the fol- 
lowing trend in solution phase iridium-carbon bond dissociation 
enthalpies: phenyl >> n-pentyl > 2,3-dimethylbutyl > cyclopen- 
tyl ~ cyclohexyl > neopentyl. 


Host-guest complexation. 39. 
are highly selective and strongly hosts for alkali 
metal ions. Cram, D.J.; Ho, S.P. (Univ. of California, Los 
Angeles). Journal of the American Chemical Society; 108: No. 
7, 2998-3005(2 Apr 1986). 

The association constants (K/sub a/, M~*) and free energies 
of binding (-AG®°), kcal mol~*) have been measured at 25 °C in 
CDCl; saturated with D.O for cryptahemispherands, cryptands, 
and diazahemispherand binding the alkali metal picrate salts. Meth- 
ods were used in which complexes whose K/sub a/ values had 
been determined were equilibrated with hosts of unknown values. 
The equilibrium points were determined by 'H NMR spectral 
methods. The cryptahemispherands as a class were found to be 
more powerful complexing agents than the cryptands. The two 
classes exhibited comparable ion selectivities. Plots of the -AG° 
values of the cryptands in CDCls-D2O vs. those in 95% CHsOH- 
5% Hz2O were linear. The -AG° values for eight different sets of 
binding partners in CDCls-D2O were found to be 5.2 +/- 0.4 kcal 
mol"! higher than the corresponding eight values in CHsOH-H2O. 
The results are discussed in terms of the relative states of preorgan- 
ization for binding and desolvation of the various host classes. 


The use of semicontinuous description to model the 
C,V fraction in equation of state calculations. Behrens, R.A.; 
Sandler, S.I. (Chevron Oil Field Research Co.). pp 29-42 of 
Proceedings of the SPE/DOE fifth symposium on enhanced 
oil recovery. Richardson, TX; Society of Petroleum Engi- 
neers (1986). (CONF-860402—). 
From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulse, OK, USA (19 Apr 1986). 

A semicontinuous thermodynamic description has been used 
to model the C;* fraction for equation of state (EOS) calculations. 
This semicontinuous description may be used in existing discrete 
component EOS programs by picking pseudocomponents in a rig- 
orous a priori fashion dependent only upon the properties of the 
C,* fraction. Excellent representation of experimental PVT data 
considered here is obtained with only two C;* pseudocomponents, 
though the theory can be used to choose three or more compo- 


of Physical Chemistry; 88: No. 19, 4223-4228(1984). 

A study of the transient triplet EPR line shape of H2TPP 
and chlorophyll a dissolved in a nematic liquid crystalline phase is 
reported. The analysis is carried out by unifying the theory of tri- 
plet spin dynamics together with the anisotropic orientational distri- 
bution of the porphyrin guest in the liquid crystal. 


51549 Se Seem mae Sate & 5- 


hydroxyflavone. Hydrogen-bonding perturbations. 
McMorrow, D.; Kasha, M. (Florida me Univ., Tallahas- 
see). Journal of Physical Chemistry; 88: No. 11, 2235- 
2243(1984). Contract AS05-78EV05855. 
The phenomenon of excited-state proton transfer in 3-hy- 
droxyflavone is shown to depend sensitively on traces of H-bond- 
ing impurities in hydrocarbon solvents. In extremely dry and highly 
purified hydrocarbon solvents, a unique tautomer yellow-green flu- 
orescence (region I) is observed from 298 to 77 K, independent of 
solvent temperature and viscosity, in contradiction to the results of 
previous research. With traces of water present, three regions of 
fluorescence of 3-hydroxyflavone of 3-hydoxyflavone (2.0 x 10-5 M 
in methylcyclohexane (MCH)) can be observed, the tautomer 
yellow-green fluorescence (maximum at 523 nm) (region I), another 
green fluorescence (maximum at 497 nm) (region II) attributed to 
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the solute anion, and a blue-violet fluorescence (maximum at 400 
nm) (region III) attributed to the normal electromer of 3-hydrofla- 
vone. Excitation spectroscopy confirms the presence of a series of 
ground-state solvates which are correlated with the diverse lumi- 
nescence behavior observed with water, alcohol, and ether both as 
trace impurities and as pure solvents. Potential energy curves for 
the various molecular species studied, and for various solvation 
modes, are used to reinterpret laser kinetic studies previously pub- 
lished. In particular the reported biexponential normal molecule flu- 
orescence (III) decay, and tautomer fluorescence (I) rise time, are 
shown to represent a slow solvent-reorganization step from the po- 
lysolvated 3-hydroxyflavone and an id intrinsic portion- 
transfer step for the intramolecularly H-bonded 3-hydroxyflavone. 


4004 Electrochemistry 
REFER ALSO TO CITATION(S) 50276, 50344, 51149, 51287, 51503 


51550 (ECRC/M—2026) Adsorption of 
num electrodes. Gilroy, D. (Electrici 
Centre, Ca urst (UK). Apr 1986. 15p. Electricity Coun- 
cil Research Centre, Capenhurst, Chester CH1 6ES, UK. 
The adsorption of copper adatoms on platinum electrodes in 
quantities of up to one monolayer at potentials anodic to the revers- 
ible potential has been investigated. The results indicate that vari- 
ous fractions of a monolayer may be obtained, as required, by suita- 
ble potential programming. The stability of the layers has been ex- 
amined to establish the useful potential range of operation. The ki- 
netics of adsorption and desorption are shown to be controlled by 
the surface diffusion of copper atoms. 


Anode/Cathode Program. 

(Pacific Northwest Lab., Richland, WA (USA). ul 1986. 
Contract AC06-76RL01830. 25p. NTIS, PC A02/MF A011; 
GPO Dep. File Number DE86015500. 

Objective of this work was to develop a standard bench- 
scale cell for performing short-term ac and dc polarization studies 
on inert anode candidate materials in molten cryolite. Two designs 
for electrochemical cells were developed and successfully evaluated 
in short-term experiments. Both cells consisted on the inert anode 
as a small cylindrical specimen partially sheathed in alumina, an 
Al/AkOs reference electrode, and a cryolite bath saturated in alu- 
mina. The difference between the two cells was in the design of the 
cathode. One cell used a bare solid metal cathode; the other used 
an aluminum pad similar to the Hall-Heroult configuration. 


51552 a ee of poly(pyrrole) into 
Nafion and comparison of the electrochemical properties of 
Nafion-poly(pyrrole) and poly(pyrrole) films. Nagasubraman- 
ian, G.; Di Stefano, S.; Moacanin, J. (California Institute of 
Technology, Pasadena). Journal of Physical Chemistry; 90: 
No. 18, 4447-4451(28 Aug 1986). 

Electrochemical incorporation of poly(pyrrole) (PP) into 
Nafion polymer film is described. Electrochemical properties of 
Nafion-PP composite and PP films are compared. The D/L? values 
of Nafion-PP composite and PP films are 3.96 and 4.91 s~’, respec- 
tively, where D is the diffusion coefficient of the mobile species 
inside the polymer film and L is the wet thickness of the polymer. 
While the electrochemical properties of PP depend upon the type 
of anion, that of Nafion-PP are apparently influenced by the cation 
type, which suggests that although anion incorporation during PP 
inclusion into Nafion is likely, the predominant dopant is the Na*- 
excluded Nafion polymer itself. The chronocoulometric behavior of 
Nafion-PP composite is similar for TBAP and TBABF, supporting 
electrolytes but differs, however, significantly from that for 
TEApTS. 


51553 Electrochemistry of polyacetylene block copoly 
mers. Aldissi, M.; Bishop, A.R. (Los Alamos National Lab., 
NM, USA). ‘Synthetic Metals; 14: No. 1/2, 13-18(Mar 1986). 
Polyacetylene block copolymers, synthesized via coordina- 
tion polymerization of acetylene by a polymetric catalyst formed by 
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the reaction of tetrabutoxytitanium with poly(isoprenyl) lithium or 
poly(styryl) lithium, are used as active electrodes in organic battery 
cells. Their electrochemical properties are studied by using the 
system in which lithium is the counter electrode, and lithium per- 
chlorate in tetrahydrofuran (THF) is the electrolyte. The electro- 
chemical characteristics of polyactylene copolymers, examined by 
constant current and step-potential charge-discharge cycles, seem to 
be similar to those of polyacetylene, which is used as a comparative 
electrode. Fast kinetics are obtained with the copolymers due to a 
swelling effect. Electrochemistry combined with spectroscopy (visi- 
ble-near I.R., IR.) indicates that a splitting of short chains of po- 
lyactylene occurs during the first few cycles of the doping process. 


4005 Photochemistry 
REFER ALSO TO CITATION(S) 50344, 51537, 51560, 52443 


(DOE/ER/13465—1) Magnetic resonance and op- 

tical ee studies of radiation radicals, 

report, December 1, 1985-November 30, 1986. Ki- 

eh .D. D (Alabama Univ., University (USA). Dept. of 

Ol 1986. Contract FG05-86ER13465. 5p. 

A02/MF A0l; GPO Dep. File Number 
DE8C014686. 

It is our goal to study the role of a host lattice in the forma- 
tion of radicals and excited singlet and triplet states that are rele- 
vant to various aspects of photosynthesis. During the first year, we 
had papers published or accepted for publication on: (a) the pico- 
second optical absorption lifetime measurements of carotenoids (the 
antenna and photoprotect device in plants); (6) EPR and ESE stud- 
ies of porphyrins in the presence of carotenoids; (c) radicals formed 
in x-ray irradiated B-carotene; and (d) EPR and ESE studies of 
model systems that exhibit exchanged-narrowed EPR lines. Ex- 
changed-narrowed EPR lines are observed in oxidized 
of chlorophyll or bacteriochlorophyll and extensive study on other 

are needed to deduce the intermolecular interactions as a 
function of host lattice from the exchanged-narrowed lines. Studies 
along these lines are continuing. We have also began an extensive 
study into why the excited singlet lifetimes of the carotenoids are 
so short (10 ps), and are dependent on chain length. This requires 
extensive 4 K optical work on deuterated and protonated B-caro- 
tene, a study that we are carrying out at Argonne National Lab 
with M. Wasielewski. A continuing study is also being carried out 
on the and structural identification of radical cations 
and polyenes. A list of the papers published or accepted in various 
journals and the papers presented at various meetings this reporting 
period is given. In addition, studies soon to be submitted for publi- 

cation are summarized. 


51555 (ECRC/M—2066) Photoinitiated free radical 
chain reactions. Hutchison, J. (Electricity Council Research 
Centre, Capenhurst (UK)). May 1986. 23p. Electricity 
Council Research Centre, Capenhurst, Chester CH1 6ES, 


UK. 
Existing industrial applications of photoinitiated free radical 
chain reactions, for the large scale production of chemicals, are sur- 


Chester CHi GES, 


Practical aspects of laboratory photochemistry are dis- 
cussed under the following headings: 1) lamps: dimensions, power 
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ratings, spectral distributions and output intensities of different lamp 
types 2) the reaction mixture: factors involved in establishing the 
most suitable wavelength region to use to carry out a particular re- 
action, selection of appropriate solvents, filters and glassware, con- 
centration of the photoactive component; 3) preparative photoreac- 
tors: immersion well, falling film, external irradiation and elliptical 
configurations; 4) apparatus for quantitative work: carousel and op- 
tical bench arrangements; and 5) hazards: effects of ultraviolet radi- 
ation on eyes and skin, and precautions to be taken. 


Chattopadhyay, S.K.; Das, P.K. (Univ. of Notre Dame, 
IN). Journal of the ‘Chemical Society (London), Chemical 
Communications; No. NDRL-2587, 1107-1109(1984). 

The 337.1 nm laser flash photolysis of 1,4-dicyanonaphtha- 
lene (sensitizer) in the presence in cis and trans stilbene oxides as 
quenchers (donors) shows the ready formation of mixtures of kineti- 
cally distinct isomeric carbonyl ylides on the time scale of sensitizer 
fluorescence quenching; geminate reverse electron transfer in pho- 
togenerated ion-pairs containing ring-opened radical-cations of oxir- 
anes is responsible for the first production of ylides. 


51558 Photochemical transformations and laser flash pho- 
vv studies of 1,4- and 1,2-epoxy 

lalkene moieties. Murty, B.A.R.C.; Kumar, 
Cv, Dabral, V.; Das, P.K.; George, M.V. (Indian a 
of Technology , Kanpur). Journal of Organic Chemistry; 49: 
No. 22, 4165¢4171(1984), 

Photochemical transformations of a few 1,4- and 1,2-epoxy 
ketones have been inv . Irradiation of a benzene solution of 
1 gave a mixture of 3 (32%) and dibenzoylacetylene (DBA, 6, 
13%), whereas the photolysis of 8 in methanol gave a mixture of 
the ester 12 (56%) and DBA (22%). Irradiation of 14 in benzene 
gave a mixture of the isomeric lactone 17 (25%), 1,3-diphenyliso- 
benzofuran (20, 20%), and o-dibenzoylbenzene (23, 10%). The pho- 
tolysis of 24 in both benzene and methanol resulted in isomerization 
to the anthracene derivative 25 (6% and 20%). The same product 
(25, 38%) was obtained in the thermolysis of 24. Plausible mecha- 
nisms for the formation of the various products have been dis- 
cussed. Laser flash photolysis (337.1 nm) of 1, 8, and 14 in benzene 
and methanol led to the observation of short-lived transient species, 
characterized by absorption maxima at 405-490 nm and by lifetimes 
(tau/sub T/) in the range 0.4-2.0 ps. Pulse-radiolytic observation of 
the same transients under energy-transfer sensitization as well as de- 
tailed quenching studies using oxygen, di-tert-butylnitroxide, azu- 
lene, ferrocene, and 8-carotene led to the assignments of the tran- 
sients as triplets. The quantum yields of triplet formation (THETA/ 
sub T/) under direct laser excitation were estimated to be high 
(0.50-0.74). Upon laser flash photolysis, 24 produced the anthracene 
derivative 25 nearly within the laser pulse; the intermediacy of a 
triplet with tau/sub T/ ~7 ns and THETA/sub T/~ was estab- 
lished in this case by quenching studies involving 1-methylnaptha- 
lene and 2,5-dimethyl-2,4-hexadiene. 
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REFER ALSO TO CITATION(S) 50137, 51373, 52102 


51559 senmateiel Mienen mete te New form of ruthenium 
W.R.; Bard, MC. M.C. 


eee 
er 1 May ring 16p. GR). is. ag Spee 


Irradiation of concentrated solutions of triruthenium dodeca- 
eRe ee ee oe 
carbon monoxide yields a purple-red compound, 
IV. Elemental analyses are consistent with IV having the stoichi- 
ometry Ru(CO), while the very low volatility and solubility in or- 
ganic solvents suggest that IV has a high molecular weight. Reac- 
tions of IV with carbon monoxide, hydrogen, bromine, iodine, and 
carbon tetrachloride essentially duplicate the corresponding reac- 
tions of (III), suggesting that the two compounds are isomeric, but 
reactions of IV with tertiary phosphines yield mononuclea rather 
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than cluster ruthenium compounds. It is therefore proposed that IV 
has a rather novel, possibly cyclic, structure consisting of 
(Ru(CO)4)N chains. 


51560 (DOE/ER/00038—2879) Radiation Laboratory, 
University of Notre Dame quarterly report, April 1-June 30, 
1986. (Notre Dame Univ., IN (USA). Radiation Lab.). 22 
Jul 1986. Contract AC02-76ER00038. 52p. (NDRL—2879). 
NTIS, PC A04/MF A0Ol; GPO Dep. File Number 
DE86014670. 

Sixty-nine abstracts are presented in the fields of radiation 
chemistry and photochemistry. In addition, a list of publications, 
external talks, and presentations are included. (PLG) 


- (OEFZS-A—0786) Trichloro- and tetrachloroethy- 

lene degradation in drinking water by gamma irradiation. 
Gehringer, P.; Proksch, E.; Szinovatz, W.; Eschweiler, H. 
(Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H.; Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H. Inst. fuer Chemie). Feb 1986. 47p. (In German). 
(CH—359/86). Author, Austrian Research Center, A-2444 
Seibersdorf, Austria. 

The radiation-induced degradation of trichloro- and tetrach- 
loroehtylene in different waters has been investigated over a wide 
range of concentrations. It was found for the first time that the 
degradation of both substances in spring- and pure water passes in 
the ppm-range in another way and more slowly than in the ppb- 
range. But, in both ranges the organic bounded chlorine of both 
chloroethylenes is transformed into harmless chloride ions by the 
irradiation. In the presence of nitrates in the drinking water, an un- 
desirable side reaction nitrites are formed, which are at the moment 
the main obstacle for a possible technical application. Regarding 
costs, the radiation process may well be very attractive, especially 
for ppb-concentrations of the chloroethylenes. 


4007 Radiochemistry And Nuclear Chemistry 


REFER ALSO TO CITATION(S) 49925, 52122, 52142, 52150, 52637 


51562 Effect of phase on the stopping and range distribu- 
tion of low-energy electrons in water. iver 2 J.A.; Mo- 
zumder, A. (Univ. of Notre Dame, Indiana). Journal of 
Physical Chemistry; 90: No. 14, 3242-3247(3 Jul 1986). 

Dipole oscillator strength distributions (DOSD) of water in 
the vapor, liquid, and solid phases have been used to calculate the 
inelastic mean free path, linear energy transfer (LET), and range 
straggling of low-energy electrons (=10 keV) following an earlier 
procedure of the authors (J. Phys. Chem. 1985, 89, 930). The 
DOSD’s of the different phases show significant differences below 
100 eV and especially below ~30 eV. The vapor phase shows the 
greatest structure with a broad maximum at ~18 eV whereas the 
other phases exhibit a maximum at ~21.5 eV. Generally speaking 
the density normalized stopping power is largest in the vapor, de- 
creasing progressively in the liquid and solid phases. Range strag- 
gling is significantly different in the vapor and condensed phases at 
very low incident energies (~ 100 eV) but these begin to overlap at 
~ 500 eV. All vestiges of the state of aggregation disappear at inci- 
dent energies greater than a few kiloelectronvolts. 


51563 Actinide valences in borosilicate glass. Eller, P.G.; 
Jarvinen, G.D.; Purson, J.D.; Penneman, R.A.; Ryan, R.R.; 
Lytle, F.W.; eee R.B. (Los Alamos National Lab., 
NM, USA; Boeing Co., Seattle, WA, USA). Radiochimica 
Acta; 39: No. 1, 17-22(1985). Contract FG06-84ER45121. 

The valence states of **U, *’Np, Pu, and **Am have 
been studied over a period of time after initial incorporation into a 
low-titanium borosilicate glass. Under the air-firing conditions used, 
only the following valence states were observed: U(VI), Np({IV), 
Pu(IV), and Am(III). Se ee 
lence changes were observed. Preliminary EXAFS studies on ura- 
nium- and thorium-doped glasses indicate ordering in the first co- 
ordination shell of the actinide ions, with apparent local structure 
resembling that existing in model crystalline compounds. 
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51564 Solubilities and speciation of selected transuranium 
ions. A comparison of a non-complexing solution with a 
groundwater from the Nevada Tuff site. Nitsche, H.; Edel- 
stein, N.M. (Lawrence Berkeley Lab., CA, USA). Radiochi- 
— Acta; 39: No. 1, 23-33(1985). Contract W-7405-ENG- 


The solubilities and distribution of oxidation state of neptuni- 
um, plutonium and americium were determined in a groundwater 
(J-13) of the proposed nuclear waste repository site at Yucca 
Mountain and in aqueous perchlorate solutions of similar pH. In the 
non-complexing perchlorate solution, hydroxide formation and hy- 
drolysis are the sole factors controlling actinide solubility. In the 
groundwater, additional anions can influence the actinide solubility 
by the formation of new solids and/or the formation of new solu- 
tion complexes.In these studies steady state solution concentrations 
were determined in separate batch experiments starting with Pu“, 
PuO*2, PuO.**, NpO*2, NpO.**, and Am* under 
conditions at 25°C and a pH of 7.0. The distribution of oxidation 
states at steady state were investigated by spectrophotometry or by 
an extraction-coprecipitation method. The precipitates were charac- 
terized by X-ray powder diffraction measurements where possible. 
Comparison of the two solutions showed that some groundwater 
ions exert an important influence on the Pu and Am solubility, and 
that hydroxide formation is not the principal factor controlling sol- 
ubility in groundwater. The solubility for Np showed no significant 
difference in either solution. Regardless of the initial oxidation 
state, the oxidation state present in solution at steady state was a) 
+5 for Np and b) +5 and +6 for Pu. The results have potential 
significance for geochemical modeling studies performed to charac- 
terize the nuclear waste disposal site. 


51565 Modification of the hydriding of uranium using ion 
implantation. Musket, R.G.; Robinson-Weis, G.; Patterson, 
R.G. (Lawrence Livermore National Labs., CA). Materials 
Research Society Symposia Proceedings; 27: 753-758(1984). 
Contract W-7405-ENG-48. 

The hydrating of depleted uranium at 76 Torr hydrogen and 
130°C has been significantly reduced by implantation of oxygen 
ions. The high-dose implanted specimens had incubation times for 
the initiation of the reaction after exposure to hydrogen that ex- 
ceeded those of the non-implanted specimens by more than a factor 
of eight. Furthermore, the non-implanted specimens consumed 
enough hydrogen to cause macroscopic flaking of essentially the 
entire surface in times much less than the incubation time for the 
high-dose implanted specimens. In contrast, the ion-implanted speci- 
mens reacted only at isolated spots with the major fraction of the 
surface area unaffected by the hydrogen exposure. 9 references, 3 
figures. 
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REFER ALSO TO CITATION(S) 50837, 50838, 50839, 50840, 51512, 51880 


51566 (DOE/ER/10484—T2) Statistical modeling studies 
of turbulent reacting flows. Final report. Dwyer, H.A.; Koll- 
mann, W. (California Univ., Davis (USA)). 1986. Contract 
AS03-79ER 10484. 13p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86015250. 

The major areas which have been the primary focus of study 
have been the following: (1) Sensitivity Analysis Studies; (2) Multi- 
Scalar Pdf Transport Eqs; and (3) Second Order Closure for Tur- 
bulent Diffusion Flames. During the period of the research pro- 
gram the majority of the effort was directed to improve and under- 
stand our knowledge of turbulent reacting flows from the statistical 
point of view. It should be remembered very strongly that statisti- 
cal methods are capable of completely describing very organized 
events, and that just because there is some structure to a turbulent 
flow does not mean that statistical methods are not applicable. If 
the statistics are incorrect, they just need to be improved with 
better physics. A summary of the major progress which has been 
made in the above areas will now be given. 29 refs. 
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study with emphasis soutien analysis. Final 
on 

report. Bryer, F.L. (Princeton Univ., NI (USA). Dept. of 

Mechanical and Aerospace Engi eering) May 1986. Con- 

tract AC02-83ER13045. 79p. Ss, PC A0S/MF AO0l; 1; 

GPO Dep. File Number D. 6014991. 

This research program was a continuation of an integrated 
effort for determining the reaction mechanisms responsible for the 
oxidation of hydrocarbon structures under conditions representative 
of combustion environments. The inherent nature of the planned 
effort required: (1) an experimental effort for determining pyrolysis 
and oxidation intermediate and product profiles in a flow reactor, 
(2) comprehensive mechanism development and accompanying 
computer modeling, and (3) application of existing and developing 
sensitivity analysis techniques to extract the maximum information 
from the first two parts of the research. Chemical systems of par- 
ticular interest included the CO/H2/O2 system and its perturbation 
by added species (to obtain elementary kinetic data involving the 
added species), the formaldehyde pyrolysis and oxidation systems, 
the acetaldehyde pyrolysis and oxidation systems, and the oxidation 
mechanisms of simple alcohols. 54 refs., 8 figs., 2 tabs. 


(DOE/PC/70267—T3) Combustion, heat transfer, 
pollutant emission and ash deposition characteristics of coal- 
water fuels. Phase III program. Final report, January 1, 
1984-June 30, 1985. Beer, J.M.; Farmayan, W.F.; Teare, 
ID; T M.A. (Massachusetts Inst. of Tech., Cambridge 
(USA). ergy Lab.). 4 Nov 1985. Contract FG22- 
84PC70267. 222p. NTIS, PC A10/MF A01; 1; GPO Dep. 
File Number DE86012869. 

The broad research objective of the MIT Coal-Water Fuel 
combustion studies is to develop guidelines for methods of applica- 
tion in utility and industrial boilers based on detailed experimental 
information on CWF flame characteristics. The experiments cover 
flame processes such as ignition, combustion and stability, and NO/ 
sub x/ formation, as well as ash behavior and ash deposition. The 
Phase III studies were focused on: effects of coal type and particle 
size. Previous studies have shown that the swelling characteristic, 
the volatile matter, the ash quality and quantity and the fineness of 
the size distribution of the coal can sensitively influence CWF com- 
bustion. In this task, the progress of combustion was followed by 
detailed flame mapping produced with high and low volatile, fine 
and regular grind coals in the CWF. The influence of generic 
burner parameters, in particular the combination of divergent 
burner quarl, swirling air flow and atomization of fuel sprays. The 
determination of minimum stable load and the characterization of 
the combustor performance at that level of operation. Studying the 
effect of enriching the combustion air with O2 on flame stability 
and carbon burnout. 


(R-Mech—03/83) Results of numerical modelling 

flows - the program system EAST. Baer- 

wolff, G.; Nadeborn, W.; Nuesser, P.; Ullrich, D. (Akade- 

mie der Wissenschaften der DDR, Berlin. Inst. fuer Me- 

chanik). 1983. 73p. (In German). Akademie der Wissens- 
chaften der DDR, Berlin. Inst. fuer Mechanik. 

EAST is a program system for calculating turbulent flow 
processes. Its unviversal applicability is proved by chemical reac- 
tions and examples of applications in cases where flow was the 
dominant factor in a process (flow-through problems). 


re- 
verse combustion fronts in porous media, Britten, J.A.; 
Krantz, W.B. (Lawrence Livermore National Lab., Liver- 
more, CA 94550). Combustion and Flame; 65: No. 2, 151- 
162(Aug 1986). 

A leading-order analytic analysis of the structure of a planar 
nonadiabatic reverse combustion (RC) front in a combustibie 
porous medium has been performed by use of matched asymptotic 
expansions in the activation energy of the combustion reaction. The 
model considers the irreversible reaction of oxygen in a feed gas 
flow with an excess of a single-component gaseous fuel devolati- 
lized- from the medium, according to one-step, first-order kinetics 
characterized by a large activation energy. A heat loss term linear 
in the local temperature difference and an infinite effective Lewis 
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number are assumed for this two-phase combustion process. The 
analysis determines conditions for the extinction of the steady RC 
front in terms of the heat loss strength and oxidant flux, and shows 
the existence of two solutions for heat losses below the extinction 
value. The predicted of the steady front velocity and 
temperature on the heat loss intensity agree qualitatively with ex- 
perimental observations. 


51571 Acetylene measurements in flames by coherent 
anti-Stokes Raman scattering. Lucht, R.P.; Farrow, R.L.; 
Palmer, R.E. (Sandia National Labs., Livermore, CA). 
Combustion Science and Technology; 45: No. 5, 261- 
274(1986). 

The authors have performed coherent anti-Stokes Raman 
scattering (CARS) measurements of acetylene in a laminar CH,/ 
C,He/air flame. The acetylene concentration was determined from 
the ratio of the resonant acetylene CARS signal to the nonresonant 
background CARS signal. The resonant and nonresonant signals 
were detected separately on each laser shot using polarization anal- 
ysis and a two-channel detection system. The flame temperature 
profile was determined from fits of nitrogen CARS spectra. Experi- 
mental acetylene CARS spectra are compared with theoretical 
spectra. 
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51572 (UCRL—50016-85-2) Technical abstracts for the 
period July-December 1985. Woo, H.H. (ed.). (Lawrence 
en National Lab., CA (USA). Mechanical 
Dept.). May 1986. Contract W-7405-ENG-48. 64p. 
S, PC A04/MF A0l; GPO Dep. File Number 
DE86015566. 

Twice a year the Lawrence Livermore National Laboratory 
(LLNL) Mechanical Engineering (ME) Department publishes 
Technical Abstracts to inform readers of the broad range of techni- 
cal activities in the Department, and to promote an exchange of 
ideas. This report covers the period July through December 1985 
and contains 151 abstracts. 


4201 General Engineering 


REFER ALSO TO CITATION(S) 53110 


51573 SS Bo gg in high power micro- 
wave susceptibility issues. McLeod, R.R.; 
Hudson, H.G.; Cabayan, HS. I King, R.J. (La 
more National Lab, CA (US A). Microwave and EMP 
Group). Jul 1986. Contract W-7405-ENG-48. 16p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86015953. 
When testing the back-door coupling susceptibility of realis- 
tic systems to high power microwaves, several important issues 
emerge. This paper addresses the following issues through linear 
experiments on generic test objects: behavior of the receiving pat- 
tern with frequency and direction of incidence (@,phi); whole body 
vs partial illumination of a test object having multiple ports of entry 
(POE’s); and internal propagation of the coupled energy inside 
electrically large test objects having complex interiors. 


51574 
ed 


of 
mentel, K.D.; Gavel, D.T.; Roblee, J.W. (La 
more National Lab., CA (USA)). 22 May 1986. Contract 
W-7405-ENG-48. 8p. (CONF-8609113—1). NTIS, PC A02/ 


MF AOI; 1; GPO . File Number DE8601 1636. 

From 2. European simulation congress; Antwerp, Belgium (9 

—. 

7 A preliminary study was recently completed at Lawrence 
Livermore National Laboratory of the issues important to the inte- 
grated and simulation of future directed energy weapon 
(DEW) space platforms. The preliminary study comprised three 
parts: (1) a preliminary survey of existing computer codes used for 
integrated modeling and simulation; (2) work by a multidisciplinary 
team on a simple optical beam expander model to motivate coop- 
eration in the three technical areas of space structures, optics, and 
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control systems; and (3) identifying needs in integrated modeling 
and simulation for DEW systems. Results of this study indicate that 
much of the technology for end-to-end modeling and simulation of 
DEW space platforms may be in hand today. However, there may 
be critical needs in certain modeling and simulation areas, particu- 

larly in the package integration and computer/human interface 
areas, that are beyond the current state of the art to meet required 
levels of performance. 


t, . 
Livermore National Lab., CA (USA)). 10 Jul 1986. Con- 
tract W-7405-ENG-48. 14p. (CONF-861099—1). NTIS, PC 
A02/MF AO01; 1; GPO Dep. File Number DE86013022. 
From 4. Chautauqua on productivity in engineering and 
a San Diego, CA, USA (26 Oct 1986). 

Lawrence Livermore National Laboratory's (LLNL) Com- 
puter Integrated Manufacturing (CIM) project's goal is to imple- 
ment a wide variety of Computer Aided Engineering (CAE) sys- 
tems to support our engineering staff. As we move to routine oper- 
ation, we are addressing the problems of integrated information 
flow. This paper describes how Computer Aided Design (CAD), 
Computer Aided Manufacturing (CAM), analysis, and information 
systems interact and provide vital information, such as drawing re- 
lease status, production job information, and analytical data. 
LLNL/’s information systems must handle a wide spectrum of clas- 
sified and unclassified data in both paper and electronic form. The 
range of systems includes terminals, PC’s, minicomputers, networks, 
and mainframe supercomputers. A natural progression toward stand 
alone engineering workstations, PC based CAD systems, and multi- 
ple vendors is occurring. Thus, we are taking steps to ensure that 
we retain system compatibility. Many such information systems 
have been attempted. Because results have not always been posi- 
tive, we are using a pragmatic bottoms up approach to assure suc- 
cess. By beginning with small subsystems, and progressing to full 
integration, we ensure smooth information flow and provide users 
with information necessary for decision making. The path to data 
integration is strewn with obstacles and hazards. We describe many 
of these and the steps we are taking to remove them. 


51576 (UCRL—94993) Decentralized optimal control of 
large flexible structures. Wang, S.H.; Lu, S.C.; Fong, IK. 
(Lawrence Livermore National Lab., CA (USA)). 14 Jul 
1986. Contract aera 48, lp. (CONF-860899—1). 
NTIS, PC A02/MF AOl; Dep. File Number 
DE86013906. 

From 29. midwest symposium on circuits and systems; Lin- 
coln, NE, USA (11 Aug — 

This paper studies the problem of controlling large flexible 
structures by using decentralized feedback control. The 
algorithm is initially applied to the control of a flexible beam. Two 
independent forces are applied at each tip of the beam. One dis- 
placement sensor and one velocity sensor are colocated with each 
force actuator. Computer simulations indicate that the decentralized 
feedback is effective in suppressing the structural vibrations of the 
beam. 
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REFER ALSO TO CITATION(S) 49760, 49936, 49938, 49941, 49948, 49950, 
49954, 49955, 50045, 50127, 50167, 50690, 51083, 51666, 51668, 51798 


51577 (CONF-860914—Absts.) 1986 applied supercon- 

Final program and abstracts. (LRW As- 

sociates, Arnold, MD (USA)). 1986. Contract W-7405- 

ENG-48. 78p. NTIS, PC A05/MF AOI; 1; GPO Dep. File 
Number DE86014791. 

luctivity conference (ASC '86); oe 
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medical application; materials and phenomena; mirror fusion test fa- 
cility; integrated circuit fabrication; cavities and NbTi; squids and 
new phenomena; ultrafine filaments and chevrel; and fusion mag- 
nets. (JDB) 


51578 (DOE/ER/75172—1, pp 55) Mechanical design of 
a 4 tesla superconducting magnetic cusp. Freeman, J.M. 
(Univ. of Missouri, Columbia). 1985. ‘NTIS, PC A06/MF 
A0l1. File Number DE85016928. (CONF-8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


51579 (INIS-mf—10431) On second and fourth sound in 
as acoustical probes of super- 
iiksuniversiteit Leid 
(Netherlands)). 30 Jan 1986. 1 . NTIS (US Sales Only), 
PC A07/MF AO1. File Number 86703314. 

Second sound, in which the normal and the superfluid frac- 
tion move in opposite directions, is very suitable as a probe of su- 
perfluid turbulence. Owing to viscous effects, the application of 
second sound is restricted to relatively high frequencies in relative- 
ly wide tubes. Up to now no attempts are reported in literature to 
use fourth sound as a probe in narrow tubes - fourth sound being 
the sound mode in which only the superfluid fraction takes part. 
This thesis is divided into two parts. The first part describes the use 
of second sound as a probe to investigate superfluid turbulence, 
generated by a heat flow in a relatively wide flow tube. Part two 
treats an investigation of the damping of a fourth-sound oscillator, 
as well as the question to which extent fourth sound can be used as 
a probe of superfluid turbulence in relatively narrow capillaries. In 
both experiments standing waves have been used, generated in a 
Helmholtz oscillator. Includes Dutch summary; 77 refs.; 32 figs.; 5 
tabs. 


51580 (CINIS-mf—10433) Specific-heat measurements on 
dilute *He-*He mixtures. Zeeuw, H.C.M. van der. (Rijksun- 
iversiteit Leiden (Netherlands)). 9 Oct 1985. 81lp. NTIS (US 
Sales Only), PC A05/MF AOI. File Number DE86703315. 

The author measured the specific heat of dilute *He-*He 

mixtures in the concentration range from X = 1 x 10°*to X = 3 x 
10° and in the temperature range from 100 mK to 600 mK. This 
has been done by means of a thermal relaxation method. This 
method provides some interesting features and is applied, to our 
knowledge, for the first time to dilute *He-*He mixtures. To reach 
the required temperature range for our experiments a ‘He circulat- 
ing *He-‘He dilution refrigerator has been constructed. The results 
confirm the deviation of the *He contribution to the specific heat 
from the ideal Fermi gas behaviour. Includes Dutch summary; 88 
refs.; 34 figs.; 3 tabs. 
51581 (ISAS-SP—3, pp ) Flow of He-II through 
porous-plug separators. Nakai, H.; M.; 
Ichikawa, N. Mar 1985. NTIS, PC A08/MF A01. (CONF- 
8411269—). 

From Symposium on mechanics for space flight; Tokyo, 
Japan (8 Nov 1984). 

A porous-plug is one of the important components for on- 
board cooling systems which separates the vapor from the liquid 
helium (He-II). Flow characteristics through porous-plugs and 
physical situations of He-II flow inside plugs are experimentally in- 
vestigated by examining the temperature distributions inside plugs. 
It is clarified that He-II flows ideally, i.e., London’s relation is held, 
in flows through the most part of a plug and turns into vapor phase 
near the downstream end of it. The flow of the normal fluid com- 
ponent remains laminar in plugs in any experimental conditions. 
The liquid-vapor phase boundary is formed just at the downstream 
end and goes down toward the upstream side as the mass flow rate 
increases. The thermodynamic states of He-II are also revealed 
from these flow characteristics. 





42 ENGINEERING 
4202 Facilities And Equipment 


51582 (K/PS—5070) Standards for pressure drop testing 
of filters as applied to HEPA filters. Fain, D.E. (Oak Ridge 
Gaseous Diffusion Plant, TN (USA)). 1986. Contract AC05- 
840T21400. 17p. (CONF-861060—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86008967. 

From Symposium on fluid filtration; Philadelphia, PA, USA 
(20 Oct 1986). 

A study has been made of the pressure drop testing per- 
formed by three filter test facilities for the Department of Energy. 
The testing is performed for both pressure drop and filter efficiency 
to assure that the filters meet specifications for use in the nuclear 
industry. It is shown that serious errors in pressure drop testing can 
occur if mass flow rates are used without correcting the pressure 
drop to a standard condition. Several alternatives are given for test- 
ing methods, including use of volume flow rates or laminar flow 
meters as testing standards. Similar standards should be considered 
for general filter pressure drop testing. 


51583 (LA-UR—86-2795) Method for orthogonal cutting 
experiments with diamond tools. Rhorer, R.L. (Los Alamos 
National Lab., NM (USA). Mfg. Devel t a 
1986. Contract W-7405-ENG-36. 6p. (CONF-860880—28). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86015328. 

From 30. SPIE technical symposium on and optoelec- 
tronic engineering; San Diego, CA, USA (17 Aug 08. 

This paper describes an experimental set-up to perform cut- 
ting tests on different materials using single-crystal diamond tools. 
The method uses a plunge cut into the edge of a rotating disk to 
approach two-dimensional or orthogonal cutting at realistic cutting 
speeds. Preliminary results of this method are reported. 


(LBL—21729) Layer growth and microstructure in 
ultifilamentary superconducting wire. Tribula, D. 
(Lawrence ne Lab., CA (USA). Center for Advanced 


= May 1986. ‘Contract AC03-76SF00098. 49p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE86015201. 

Columnar NbsSn grains are present adjacent to the Nb inter- 
face for all initial NbsSn layer thicknesses. Stress relief mechanisms, 
operating to relieve stresses induced by the transformation of Nb to 
NbsSn, are predominantly responsible for the microstructure of the 
reacted layer. Both time dependent (diffusive) and time independent 
(non-diffusive) mechanisms operate. Thus the NbsSn formation rate 
affects the final microstructure. A fast formation rate results in an 
equiaxed morphology. The addition of Mg to the starting Cu-Sn in 
bronze-route multifilamentary conductors refines the final NbsSn 
microstructure effecting higher critical current densities, Wu et al. 
However, the grain refining effect, and concomitant increase in J/ 
sub c/, is indiscernible when the NsSn formation rate is such that a 
fine equiaxed morphology results. The addition of Ti to the starting 
Nb in bronze-route multifilamentary conductors raises the H/sub 
c2/ of the NbsSn and thus the critical current densities, with no ac- 
companying impact on the microstructure. Accurate grain size and 
shape determination within the NbsSn layer is possible through 
SEM examination of fractured wire surfaces. 


51585 Ce ee eens aaneaiiens af Seek 
circulation in refrigerators. Eichelberger, K. 
(Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakultaet fuer 
Maschinenbau). 8 Jul 1985. 124p. (In German). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE86770143. 
The dynamic characteristics of a cross-flow evaporator in a 
refrigerator are described. In contrast to earlier approaches, the 
nonlinear differential equations are solved for the overall system in 
consideration of recent findings on heat transfer. A 
and a heterogeneous model is applied for the two-phase flow. Both 
models yield similar results. 


51586 (NP—6770193) —_ iiens from a super- 
conducting magnet. Pappe, M La gg Tech- 
nische Hochschule, Zurich Switees )). 1983. 183p. (in 
German). NTIS (US Sales Only), PC A09/MF AO1. File 
Number DE86770193. 

When a superconducting magnet is being energized discrete 
cuitatin Seean tom Gadeeedl eer as a eee cree 
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and mechanical energy is released in the form of stress waves. The 
acoustic emission can be used as a means to study the performance 
of the magnet. A literature survey shows that sources of acoustic 
emission from superconducting magnets are mechanical (e.g. fric- 
tion, cracking of the impregnant or of the conductor resp. winding 
insulation). However, energy release in the microstructure of the 
mechanically stressed superconductor and flux jumpes may also 
trigger an acoustic burst. 


51587 (NP—6770195) Investigations of oil-cooled, high- 

for service vehicles. Foerschner, H. (Stutt- 
gart Uni een F.R.). Fakultaet 4 - Elektrotechnik). 
13 May 1985. 118p. (In German). NTIS (US Sales Only), 
PC A06/MF AO1. File Number DE86770195. 

High-speed generators with intensive air- or oil cooling are 
used for power supply in service vehicles. Heat transmission of oil 
cooling systems is by far superior to that of water cooling systems. 
Oil cooled generators with internal and jacket ventilation were 
studied in this respect. In one case the coil end is cooled by oil 
coming through nozzles in the rotor, in the other case the cooling 
agent nozzles are located in the stator housing. The system was re- 
constructed by means of a thermal model in order to be able to de- 
termine the heat transition coefficients. Based on these coefficients 
a coil end geometry adapted to oil cooling could be determined. A 
dynamic study was made to determine the behaviour of the cooling 
agent and the thermal performance limits. Oil cooling allowed to 
increase the material utilization of the generator by a factor of 3. 
(HW)). 


51588 (PNL-SA—13674) Rotating bubble membrane radi- 
ator for space applications. Webb, B.J.; Antoniak, Z.I. (Pa- 
cific Northwest Lab., Richland, WA (USA)). May 1986. 
Contract AC06-76RL01830. . (CONF-860810—25). 
NTIS, PC A02/MF AOI; Dep. File Number 
DE86015059. 

From Intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Aug 1986). 

An advanced radiator concept for heat rejection in space is 
described which uses a two-phase working fluid to radiate waste 
heat. The development of new advanced materials and the large 
surface area per mass makes the Bubble Membrane Radiator an at- 
tractive alternative to both conventional heat pipes and liquid drop- 
let radiators for mid-to-high-temperature applications. A system de- 
scription, a discussion of design requirements, and a mass compari- 
son with heat pipes and liquid droplet radiators is provided. To 
meet the increased demand for power, solar dynamic and nuclear 
power systems, which operate on a closed heat engine cycle or use 
direct conversion of thermal to electric power, are being investigat- 
ed for their significant reduction in size and mass over comparable 
photovoltaic systems. This reduction in mass and size may translate 
into reduced initial and life cycle costs as well as improved orbital 
operations in the areas of stability, control, and maintenance. For 
any space-based activity, waste heat must ultimately be radiated to 
space. Spacecraft system studies by NASA and industry have 
shown that heat rejection radiator systems are a major weight and 
volume contributor to any power or thermal management system. 
The optimal design and development of future power or thermal 
management systems will require advanced heat rejection concepts 
utilizing new and innovative approaches to reduce overall system 
mass and size, while increasing system efficiency and thermody- 
namic performance. These advanced heat rejection systems will be 
required to withstand the detrimental effects of meteoroid and 
space debris impact, radiation, and ionizing atoms, in addition to 
addressing such pertinent mission requirements as reliability and 

maintainability, operation and control, system integration, and life 
cycle cost. 5 refs., 1 fig., 3 tabs. 


eee eee 
Dodge, R.E. Jr.; 


for space-based power generation. 
Comms. E.P.; Kirtley, J.L. Jr.; McCabe, S.J. 
Northwest Lab., Richland, WA (USA); Massachusetts Inst. 
of Tech., Cambridge (USA)). Apr 1986. Contract AC06- 
76RL01830. Tp. (CONF-860810—24). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86015057. 
From Intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Aug 1986). 
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The superconducting alternator has received considerable 
international attention over the last decade, with active programs to 
develop commercial units underway worldwide. Projected gains in 
efficiency and potential reductions in mass and construction costs 
have fueled superconducting alternator research. Although current 
research is focused on developing electric machines to supplant ex- 
isting conventional alternators, the high power-density of the super- 
conducting alternator makes it an attractive choice for generating 
electricity in space. This paper presents the results of a study to 
assess the feasibility of using a superconducting alternator for space 


alternator consists of a rotor with superconducting field windings 
and a counter rotating armature with normally conducting helical 
windings. A unique feature of this design is the counter rotation of 
the alternator armature. This will allow balancing the rotational in- 
ertia in the machine so that no torque is applied to the space plat- 
form. In addition this will provide a higher relative rotational ve- 
locity between the stator and rotor without requiring increased me- 
chanical structure. The principal disadvantage of this design is the 
requirement for high-power slip rings and additional relative rota- 
tion fluid couplings. Three shielding options are considered; un- 
provides the lightest system but produces a large external magnetic 
field. The iron shielded design is heaviest but provides the highest 
conversion efficiency. The image shield has the lowest efficiency 
and must be placed some distance from the machine but is relative- 
ly lightweight. 7 refs., 5 figs., 1 tab. 


51590 share Dae 9 Wises Saty 


Ljungstrom turbine using potassium as a working fluid. 
Coomes, E.P.; Dodge, R.E.; Wilson, D.G:; McCabe, S.J. 
(Pacific Northwest Lab., Richland, WA (USA); Massachu- 
setts Inst. of Tech., Cambridge poe Apr 1986. Contract 
AC06-76RL01830. x. (CONF-86081 0—26). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86015056. 

From Intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Aug 1986). 

The ability to generate large quantities of high-quality power 
in space will be necessary to meet the needs of many proposed 
future space programs. The Pacific Northwest Laboratory is study- 
ing an advanced multi-megawatt space power system employing a 
liquid metal Rankine power cycle. This paper examines more close- 
ly one component of the system, the power turbine. The turbine 
design selected for this system is a counter-rotating radial-outflow 
machine developed in the early twentieth century by two brothers, 
Fredrik and Birger Ljungstroem turbine was selected because it 
provides a compact, high-power-density turbine with balanced rota- 
tional inertia and is tolerant of moisture in the working fluid. In 
commercial operation, Ljungstroem turbines have demonstrated ex- 
cellent rapid start capabilities and good overall efficiency. More- 
over, the disadvantages that have hindered its use in conventional 
power plants are tied to the steam’s very large change in specific 
volume. These disadvantages are circumvented in a machine using 
ene cae ee eee 

that high-power turbines, 


of 200 MW and greater could easily fit into the cargo bay of the 
space shuttle. 10 refs., 5 figs. 3 tabs. 


51591 (PPA-SS—3, A Cree ) Radiography in aircraft 
maintenance. Codlin, yas, M. 1981. NTIS (US Sales 
Only), PC AlO/ME ‘AOI. File Number DE85900901. 
(CONF-8111224—). 

From Seminar on application of nuclear techniques in indus- 
try; Kuala Lumpur, Malaysia (16 Nov 1981). 

Nondestructive testing in the aviation maintenance industry 
enables detection of flaws in the aircraft structure, engines, and 
other components. The relative advantages and disadvantages of 
gamma radiography and x-ray radiography in inspections are de- 
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(RFP—3874) HEPA Filter M 
1985. 


, Golden, CO (USA). 
Rocky Plant). 21 Jul 986. Contract AC04- 
76DP03533. . NTIS, PC A02/MF A01; GPO Dep. File 
Number D 15584. 

The testing and replacement of HEPA filters, widely used in 
the nuclear industry to purify process air, are costly and labor-in- 
tensive. Current methods of testing filter performance, such as dif- 
ferential pressure measurement and scanning air monitoring, allow 
determination of overall filter performance but preclude detection 
of incipient filter failure such as small holes in the filters. Using cur- 
rent technology, a continual in-situ monitoring system has been de- 
signed which provides three major improvements over current 
methods of filter testing and replacement. The improvements in- 
clude (1) cost savings by reducing the number of intact filters 
which are currently being replaced unnecessarily, (2) more accurate 
and quantitative measurement of filter performance, and (3) re- 
duced personnel exposure to a radioactive environment by auto- 
matically performing most testing operations. 22 figs. 


51593 (SAND—86-0561C) Parachute drag and radial 
force. Purvis, J.W. (Sandia National Labs., Albuquerque, 
NM (USA). Parachute Systems Div.). 1986. Contract 
AC04-76DP00789. a CONF-861050—5). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86014367. 

From 9. aerodynamic decelerator and balloon technology 
conference (AIAA); Albuquerque, NM, USA (7 Oct 1986). 

This paper presents a combination of old and new wind 
tunnel data in a format which illustrates the effects of inflated diam- 
eter, geometric porosity, reefing line length, suspension line length, 
number of gores, and number of ribbons on parachute drag. A new 
definition of radial force coefficient is presented, as well as a uni- 
versal drag curve for flat circular and conical parachutes. 


51594 (SAND—86-0566C) Utilization of vortex methods 
for parachute aerodynamic predictions. Strickland, J.H.; 
Meyer, J. (Sandia National Labs., Albuquerque, NM (USA). 
Parachute Systems Div.; Arizona Univ., Tucson (USA). 
Dept. of A and Mechanical Engineering). 1986. 
Contract AC04-76DP00789. 25p. (CONF-861050—1). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86007619. 

From 9. aerodynamic decelerator and balloon technology 
conference (AIAA); Albuquerque, NM, USA (7 Oct 1986). 

The purpose of this paper is to provide a brief review of 


merical solutions will be presented. A brief review of results from 
several bluff body simulations will be presented along with very 
recent results from work being conducted by Sandia National Lab- 
oratories in this area. 32 refs. 


51595 (SAND—86-0585C) Rocket system 

ment testing of a retardation parachute 

Rollstin, L.R. (Sandia National Labs., Albuquerq 
(USA)). 1986. Contract AC04-76DP00789. Tp. NTIS, PC 
A02/MF AO01; 1; GPO Dep. File Number DE86014728. 

A solid-propellant rocket booster system has been developed 
to support the development testing of a parachute system for the 
supersonic retardation of an 800-Ib store. The parachute deploy- 
ment flight condition requirements ranged from a dynamic pressure 
of 1800 psf to 4400 psf with a corresponding Mach number of 1.3 
to 2.3. Also, this development testing was supported by the design 
anh diabaeniinn ak doomed Waalet* Gees tweed wachen mates 
which affected the required rapid and symmetrical deployment of 
the parachute in the supersonic flight environment. A data reduc- 
tion procedure was developed to combine payload accelerometer 
data with the optical or radar track to enhance the accuracy of the 
flight environment parameters during parachute deployment and 
the extreme deceleration phase. 
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(SAND—86-0624C) New solution method for 
steady-state canopy structural loads. Sundberg, W.D. (Sandia 
National Labs., Albuquerque, NM (USA). Parachute Sys- 
tems Div.). Aug 1986. Contract AC04-76DP00789. 25p. 
(CONF-861050—4). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE86014294. 

From 9. aerodynamic decelerator and balloon technology 
conference (AIAA); Ali NM, USA (7 Oct 19) 

A — ae ion aman alleen. structur- 
al analysis canopies. Although an existing code, CANO, has been 
available, the new code has better convergence reliability, is more 
understandably written, and is easier to use. The equations have 
been reformulated for the new solution method. The new code as- 
sumes a symmetric canopy, a steady-state condition, and no 
strength in the vertical direction. It computes the inflated shape, 
loads in the horizontal members, radial members, vent lines, and 
suspension lines, and total drag. Constructed geometry, material 
properties, dynamic pressure, and pressure distribution are required 
as input. 


51597 (Ss 


for supersonic subsonic 

payload. Peterson, C.W.; Waye, D.E.; Rollstin, L.R.; Holt, 
LT. (Sandia Corp., Albuquerque, NM (USA)). 1986. Con- 
tract AC04-76DP00789. 10p. (CONF-861050—6). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86014368. 

From 9. aerodynamic decelerator and balloon technology 
conference eens Albuquerque, NM, USA (7 Oct 1986). 

The and development of a parachute system to recov- 
er an 800-Ib test payload flying at both supersonic and subsonic 
speeds are presented. Performance data from full-scale flight tests 
for several parachute configurations were used to define an accept- 
able parachute system and to gain insight into which design param- 
eters are most critical for supersonic parachute design. The suspen- 
sion line length, canopy configuration, and forebody wake have a 
major effect upon parachute performance and stability. A tractor 
rocket was used to deploy this parachute system successfully at all 
deployment speeds. 


51598 (SAND—86-0669C) Exploratory testing of super- 
sonic ribbon parachutes in the NASA Ames 9-ft by 7-ft wind 
tunnel. Pepper, W.B.; Buffington, R.J.; Peterson, C.W. 
(Sandia National Labs., aeeneneee, NM (USA)). 1986. 
Contract AC04-76DP00789. (CONF-861050—2). 
NTIS, PC A02/MF AOl; 1; GRo Dep. File Number 
DE86009026. 
ee From 9. aerodynamic decelerator and balloon technology 
erence (AIAA); Alb USA (7 Oct 19 

Sandia N ; lioat Uibothcrios 2 Sontinaied a ig ribbon 
parachutes in ao tea NASA Ames Research Center 9-ft by 7-ft Super- 
sonic Wind Tunnel. The Ribbon parachutes were 15 inches in di- 
ameter with Kevlar-29 suspension lines and nylon ribbons. Both 20- 
degree conical parachutes and hemisflo parachutes were tested 
behind two forebody shapes with several forebody diameters. Drag 
data and color Schlieren photographs were obtained over a Mach 
number range of 1.5 to 2.5 and a dynamic pressure range of 200 to 
400 Ibs/ft?. Correlations of supersonic parachute drag with Mach 
number, forebody shape and diameter, canopy porosity, suspension 
aes acaaiaatin aman: idlnmonnid a casein 


51599 (SAND—86-0674C) Design and performance of a 
recovery system to recover 155-mm- and 8-inch-di- 
ameter naar ae shells. Waye, a i nee C.W.; Botner, 
W.T. (Sandia National Labs., ue, NM "(USA)). 
1986. Contract ACOE T6DPOOTED. 79.78 INF-861050—9). 
NTIS, PC A02/MF AOi; Dep. File Number 
DE86014364. 
From 9. aerodynamic decelerator and balloon technology 
a AAS Marrone, 106, USA Cut 0D. 
A parachute recovery system has been developed and dem- 
onstrated for the recovery of 155-mm- and 8-inch-diameter artillery 
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oped. The deployment signal for the recovery system is provided 

by an electronic timer. Over 250 tests have been performed on both 
the 155-mm- and 8-inch-diameter artillery shell. Impact velocities 
are between 100 and 120 feet per second. The latest version of the 
recovery systems has been proven to be over 95% successful for 
the recovery of 8-inch-diameter artillery shells and over 85% suc- 
cessful for the recovery of 155-mm-diameter artillery shells. 


51600 (SAND—86-0684C) Computer design code for con- 
ical ribbon parachutes. Waye, D.E. (Sandia National Labs., 
Albuquerque, NM (USA)). 1986. Contract AC04 
76DP00789. 5p. (CONF-861050—7). NTIS, PC A02/MF 
AO0l; 1; GPO . File Number DE86014302. 

From 9. aerodynamic decelerator and balloon technology 
conference (AIAA); Albuquerque, NM, USA (7 Oct 1986). 

An interactive computer design code has been developed to 
aid in the design of conical ribbon parachutes. The program is writ- 
ten to include single conical and polyconical parachute designs. 
The code determines the pattern length, vent diameter, radial 
length, ribbon top and bottom lengths, and geometric local and av- 
erage porosity for the designer with inputs of constructed diameter, 
ribbon widths, ribbon spacings, radial width, and number of gores. 
The gores are designed with one mini-radial in the center with an 
option for the addition of two outer mini-radials. The output pro- 
vides all of the dimensions necessary for the construction of the 
parachute. These results could also be used as input into other com- 
puter codes used to predict parachute loads. 


51601 eee Aeroballistic 

A Com; ion A. 

— National Labs., Albuquerque, NM (USA). Aero- 
pace Projects Div.). 1986. Contract AC04-76DP00789. 10p. 

(CONF-8610126—1). NTIS, PC A02/MF A01; GPO Dep. 

File Number DE86014729. 

From AIAA sounding rocket, balloon and related space sys- 
tems conference; Ocean City, MD, USA (28 Oct 1986). 

The Atmospheric Compensation Experiment (ACE) in- 
volved illuminating a sounding rocket payload with a low power 
laser from the Air Force Maui Optical Site (AMOS), Mt. Halea- 
kala, HI. This experiment, sponsored by DARPA and SDIO, in- 
cluded four launches of Terrier Malemute II rocket vehicles from 
the Kauai Test Facility during the period July through Dec., 1985. 
The purpose of ACE was to demonstrate an adaptive optics tech- 
nology that allowed the efficient transfer of power from the laser 
to the space target. This paper discusses the rationale used in select- 
ing the launch site and the requirements for the carrier rocket 
system. Each payload carried a light detector array along its longi- 
tudinal axis, and it was necessary that this array be oriented perpen- 
dicular to the line of sight from AMOS to the payload. The design 
requirements for the payload attitude controi system to satisfy this 
requirement are presented. Flight test results from the four tests 
showing flight performance and payload pointing data are included. 


51602 (SAND—86-1527C) Literal analysis of potential 
interference from satellites with the proposed pfd increase. 
Jeske, H.O. (Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. 6p. (CONF- 
8610119—2). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014293. 

From International telemetering conference; Las Vegas, NV, 
USA a Oct 1986). 

An increase in the maximum power flux-density (pfd) per- 
mitted from satelltes in the 2025 to 2300 MHz band is currently 
under consideration by IRAC. This analysis assumes the worst case 
conditions for interference to telemetry operations at the missile 
test ranges as a result of current and proposed satellite pfd levels. 
Assumptions in the analysis include the maximum permitted power 
flux-density with uniform energy distribution over the band of in- 
terest, polarization compatibility, and alignment of the telemetry 
station, the missile and the satellite. It was found that the perform- 
ance of essentially all missile telemetry receiving systems may be 
appreciably degraded by even the lowest pfd limits currently per- 
mitted. For the higher pfd limits under consideration, degradations 
in the order of 40 dB are to be expected at stations with dish anten- 
nas of only five foot diameter. An increase in the size or gain of an 
antenna will reduce the probability of interference, because of its 
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decreased beamwidth, but will also increase the performance degra- 
dation because of the station’s increased figure of merit, G/T. For 
satisfactory missile telemetry operation under these conditions, the 
normal missile’s telemetry received signal-to-noise ratio would have 
to be well over 40 dB to overcome satellite interference. The re- 
sults of the analysis are actually independent of all receiving station 
parameters except the station’s figure of merit, G/T. Probability of 
interference is not addressed because of the variation of conditions 
and missions of the various test ranges as well as the unknown 
number of satellites and their characteristics - present and future. 


51603 (SAND—86-1607) Reconstruction of dynamic 
structural inputs in the presence of noise. Bateman, V.1.; Sol- 
omon, O.M. Jr. (Sandia National Labs., Albuquerque, NM 
(USA)). Aug 1986. Contract AC04-76DP00789. on NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86015150. 

This report describes a technique to reconstruct dynamic 
structural inputs by deconvolution of measured data. The structure 
to which this technique has been applied is a mild steel bar (3 in 
diameter and 60 in. long) with a conical nose which provides some 
geometric simulation of penetrating structures which are used in 
field test. The deconvolution technique successfully reconstructs 
dynamic inputs to the bar with and without additive white noise 
present in the measured response. 


51604 Oe ae 6a 


D.; Molin, J.; Carlsson, H. (Stiftelsen foer V: i 
Forskning, Stockholm (Sweden)). -_ 1985. 38p. (In Swed- 
ish). NTIS (US Sales Only), A03/MF AOl. File 
Number DE86752978. 


are given. (K.A.E.). 


51605 In situ repair of a failed compression 
bert, R.R.; Jandrasits, W.G. (to Dept. of Energy, Washing- 
ton, DC). US Patent 4,603,463. 5 Aug 1986. Filed date 5 
Aug 1985. vp. 

_ A method is described for the in situ repair of a failed com- 


Dept. of Energy, Washington, 
Jul 1986. Filed date 23 Apr 1985. vp. 
_ A value and dash-pot assembly is described comprising: a 
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51607 M shaker excitation using coherent signals. 
Weaver, H.J.; Pastrnak, J.W. (Univ. of California, Law- 
rence Livermore National Lab., Livermore, CA 94550). 
117-123 of Proceedings of the 3rd international modal autal wae 

ysis conference. Schenectady, NY; Union College (1985). 
(CONF-850118_.). 

From 3. international modal analysis conference; Orlando, 
FL, USA (28 Jan 1985). 

This paper describes a technique by which multiple shakers 
can be used to obtain transfer functions of a structure. This tech- 
nique differs from those currently being used in that it requires that 
the input signals to the shakers be coherent with respect to each 
other rather than stochastically uncorrelated. The big advantage of 
using this technique is that a standard dual channel spectrum ana- 
lyzer can be used to obtain the transfer functions rather than the 
more costly multi-channel ones. In addition, the same curve fitting 
algorithms that are used with dual channel data can still be used. 


4203 Lasers 


REFER ALSO TO CITATION(S) 51757, 51911, 52360, 52660, 52736, 52945, 
52947, 53027, 53059 


51608 (AD—859306/3/XAB) CO, laser windows. Techni- 
cal report, April 1968-August 1969. Gottlieb, G.W.; Nicolai, 
V.O. (Air Force Weapons Lab., Kirtland AFB, NM 
(USA)). Aug 1969. 2ip. (AFWL-TR—69-108). NTIS, PC 
A02/MF AOl1. 

The need for low-absorption windows (about 0.1%/cm) for 
use in -power CO: lasers prompted a preliminary survey study 
in which a variety of samples were grown and measurements of ab- 
sorption were made at 10.6 microns. A discussion of possible ab- 
sorption mechanisms is included. It appears that the heretofore-ne- 
glected electron polarizability is a relevant parameter in the absorp- 
tion process. 


51609 (AD—919079/4/XAB) More-storable fuels for 
qre-dynemic-lacer application. Pinel sepest, Angnet 190-Jene 
1973. Selph, C.C.; Powell, M.F. (Air Force Rocket 

sion Lab., Edwards AFB, CA (USA)). Feb 1974. 1 
(AFRPL-TR—73- 114). NTIS, PC A08/MF AOl1. 

Chemical and physical characterization of a number of po- 
tential GDL fuel candidates was accomplished, including previous- 
ly known molecules and also molecules synthesized especially with 
GDL applications in mind. The strongest candidate was dicyano- 
furoxan, DCFO, C,N,O2, which was finally discarded on safety 
grounds. The approach was revised to emphasize storable diluent 
compounds, based on the substitution of carbon monoxide for a 
portion of the nitrogen in the GDL medium. A by-product of this 
approach is the alleviation of problems associated with the fuel. 
Carbonyl diisocyanate, CDI, CsO3Nz, was characterized as a possi- 
ble storable diluent, and its combustion characteristics were deter- 
mined in a small combustion facility. 


51610 (AD-A—168125/3/XAB) Gain anisotropy in low- 
chemical 


lasers. Technical report. Mirels. (Aero- 
space Corp., El , CA (USA). Aerophysics Lab.). 15 
= 1986. 20p. —0086(6060)-4). NTIS, PC A02/MF 
AOl. 


Continuous-wave (cw) chemical lasers are frequently operat- 
ed at pressures of the order of 1 Torr to achieve efficient lasing. At 
these pressures, the medium is inhomogeneously (Doppler) broad- 
ened, and the line shape (gain coefficient versus frequency), under 
power on operation, is a function of the viewing angle. For exam- 
ple, when viewed along the optical-resonator axis, the line shape 
may have holes because of the radiation field; when viewed from a 
direction orthogonal to the resonator axis, it is free of holes. This 
anisotropy of the gain medium is the subject of this study. The pur- 
pose is to aid in the experimental validation of numerical cw chemi- 
cal laser codes wherein the line shape, as viewed along the resona- 
tor axis, is predicted, and experimental measurements of power on 
gain are made from an orthogonal direction. In the first portion of 
this study, general expressions for line shape are deduced. These ex- 
pressions are then applied to determine both the axial and orthogo- 
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nal gain distribution in a low-pressure multimode cw chemical laser 
with a Fabry-Perot (F-P) resonator. 


51611 (AD-A—168263/2/XAB) Equipment for subpicose- 
cond extreme-ultraviolet facility. Final report, 15 July 1984- 
44 July 1985. Rhodes, C.K.; Boyer; Luk. (Illinois Univ., 
(USA). Dept. tof Physics). 3 Feb 1986. 141p. NTIS, 

/MF AOl1. 

a research program underway at the University of Illinois 
at Chicago, whose main goal is the development of coherent x-ray 
sources in the kilovolt range, is described. The new femtosecond 
source developed under the equipment grant provided by the Air 
Force has been placed in operation. 


(AD-B—003966/9/XAB) Advanced fuels for chem- 
ical lasers. Final report, 26 June 1972-20 March 1975. 
Forman, L.; Axworthy, A.; Hon, J.; Schneider, G. (Rock- 
well International Corp., Canoga Park, CA (USA). Rocket- 
dyne Div.). May 1975. 421p. TR—-9633). NTIS, PC A18/ 
MF AOl1. 

The report presents the results of a program to evaluate new 
reactants for the CW HF chemical laser. Reactants considered in- 
cluded the oxidizers F2, N2F.; NFs, CIF, and CIFs; the precombus- 
tor fuels Hz, NaH, NHs, CS:, (CN)z, PFs, hydrocarbons, and per- 
fluorohydrocarbons; the diluents He and Ne; and the cavity fuels 
ae halides, hydrocarbons, and partially halogenated hydro- 
carbons. Also considered as precombustor reactants were nitrogen 
oxide-oxidizer combinations. Analyses of the precombustor thermo- 
chemistry demonstrated that NFs and the interhalogens have less 
favorable thermochemical properties than do F2 and NeF,, but all 
of the reactant systems considered could generate sufficient F 
atoms if large enough fraction of the oxidizer were combusted. Ki- 
netic analyses of the cavity reactions were carried out (using the 
premixed approximation) for the cavity fuels Hs, HCL, CsH8, and 
HBr. Small-scale laser tests were utilized to evaluate advanced 
cavity fuels and advanced precombustor oxidizer fuel combinations. 


51613 (AD-B—015615/8/XAB) Chemical-laser solid-fuels 


Lab., Edwards AFB, "CA (USA)). Dec 1976. 18ip. 
Eerpti NTIS, PC A09/MF AOI. 
first successful demonstrations of solid-propellant gas 
ediimaareuanenmttenrenteaens and Sonmees Static in 
herent storability and simplicity, solid-propellant gas generators 
have potential advantages as reactant sources for chemical lasers 
compared to the alternatives of reactant storage as high-pressure 


gases or cryogenic liquids. Solid-propellant gas generators that can 
supply all of the reactants for a deuterium fluoride (DF) chemical 
laser were developed. The reactants required by the laser were 
generated from separate solid propellant gas generators and then 
fed into a conventional, combustion-driven, supersonic flow DF 
laser. The deuterium laser-cavity fuel, the nitrogen trifluoride plus 
fluorine oxidizer, the hydrogen precombustor fuel, and the nitrogen 
diluent were supplied from four separate solid propellant gas gen- 
erators. In addition to the low power lasing demonstrations con- 
ducted with all four types of gas generators, the solid-propellant 
deuterium were shaw to the flow rates required for 
multi-hundred watt DF lasers. 


51614 ype gh pp 82) Non-imaging optical 
concentration of volume fluorescence sources. Javedani, J. 
(Univ. of Missoun, ‘Columbia). 1985. NTIS, PC A06/MF 
AOl. File Number DE85016928. (CONF-8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


51615 (LA-UR—86-2974) Theoretical study of a high-ex- 
traction undulator for a free-electron laser oscilla- 
tor. Takeda, H.; McVey, B.D.; Goldstein, J.C. (Los Alamos 
National Lab., NM (USA)). ‘Sep 1986. Contract W-7405- 
ENG-36. 23p. (CONF-8609131—3). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86015318. 

From 8. international free electron laser conference; Glas- 
gow, Scotland (1 Sep 1986). 
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Theoretical issues in designing a high-extraction efficiency 
undulator for a free-electron laser oscillator are discussed. Assum- 
ing that an undulator system consists of a prebuncher undulator and 
a main undulator separated by a drift, design criteria of the unta- 
pered prebuncher are studied. The main undulator is designed para- 
bolically tapered in wave number from no taper to a 30% taper. A 
small signal gain is enhanced at the low taper section, and the large 
signal gain is enhanced at the high taper section. To optimize the 
operation of this prebuncher system, electron dynamics in phase 
space from the prebuncher to the main undulator is studied. To 
demonstrate the advantage of having the prebuncher, comparisons 
of the extraction efficiency and the gain are performed between the 
prebuncher system and the system with the prebuncher removed. 
The optimized prebuncher system is then tested for the sideband in- 
stability with more complex one-dimensional FEL codes that 
assume a finite electron pulse and a finite laser pulse length. The 
electron beam emittance requirement is studied using a three-dimen- 


51616 (LA-UR—86-2983) On-line extraction efficiency 
for the Los Alamos free-electron laser. Lumpkin, 
(Los Alamos National Lab., NM 
1986. Contract W-7405-ENG-36. 19p. (CONF- 
NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86015295. 
From 8. international free electron laser conference; Glas- 
gow, Scotland (1 Sep 1986). 
The on-line extraction efficiency analysis procedures for the 
Los Alamos Free-Electron Laser are described. The analyses are 
based on the measurement of the electron beam’s energy spectron 
as a function of time under lasing and nonlasing conditions. In the 
nongraphic, tuneup mode the procedure takes about six seconds, so 
at a 1 Hz repetition rate for the laser we can analyse one out of 
every six shots. If graphics output is desired, it is produced at a 20-s 
repetition rate. The tapered wiggler result for extraction efficiency, 
eta ~ 2% is presented as an example. 


51617 (MPQ—104) Experimental study of output energy 
versus input power density for rare gas halide avalanche dis- 
charge lasers. Skrlac, W.; Arnaudov, W.; Hohla, K.; 
Kom K.L. (Max-Planck-Institut fuer ——— 
Garching (Germany, F.R.)). Sep 1985. 10p. NTIS (US 
Only), PC A02/MF A0O1. File Number DE86752743. 

We report experimental studies of ArF, KrF, KrCl and XeCl 
lasers in a device containing continuously adjustable, through-the- 
screen U.V. preionization of the discharge volume. Since the dis- 
charge closely followed the volume illuminated by the U.V. preion- 
ization, the input power density was thus smoothly variable whilst 
all other parameters remained constant. The results clearly indicate 
that the different rare-gas halide fuel gases require power input 
densities differing over a range of a factor of 2 in order to deliver 
optimal laser output energy. This result implies that for the now 
common excimer laser in which the discharge width is controlled 
by electrode shape, it is unreasonable to expect maximum achieva- 
ble output energy from all of the rare-gas halide fuel gases. 


51618 (SAND—86-1726C) Thermocapillary flow in a 
pulsed-laser weld pool. Russo, A.J.; Akau, R.L.; Jellison, J.L. 
(Sandia National Labs., Albuquerque, NM (USA)). 1986. 
Contract AC04-76DP00789. 19p. (CONF-8610118—1). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86014111. 

From Korea/US joint heat transfer seminar on thermal engi- 
neering and technology systems; Seoul, Korea (16 Oct 19 

pained discs welding produces short-lived — pools whicn 
have strong radial temperature gradients at the pool surface. These 
gtadients produce surface tension variations which usually reinforce 
the weak natural convective flows caused by radial temperature 
gradients. The flow in the molten pool is of interest because it can 
change the temperature distribution in and around the molten zone 
which can alter the weld shape, and because it controls the trans- 
port of surface contaminants (or alloying or doping materials in 
case of surface processing) into the substrate. A two-dimensional 
finite difference computer code is being developed to model the 
transient flow in a prescribed axisymmetric weld pool 
Flow fields have been calculated for high and low Prandt! number 
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metals such as steel and aluminum. Some experimental results are 
presented which support the computational model. 


51619 (SAND—86-2064) Calibration of an electrooptical 
post for intense microwave detection in a rectangular wave- 
guide, Vittitoe, C.N. (Sandia National Labs., Albuquerque, 
NM (USA). Electromagnetic Applications Div.). Aug 1986. 
Contract AC04-76DP00789. 18p. NTIS, PC A02, A0l; 
GPO Dep. File Number DE86015573. 

Finite-difference analysis is used to develop calibration 
curves relating the propagating electric field and power density to 
the intensity of a laser beam traveling through an electrooptical 
post located within a 66- by 33-mm waveguide. TE:o mode micro- 
wave propagation is assumed. Frequencies from 3.41 to 3 GHz 
change the calibration only slightly. Variations in electrooptical 
material and laser wavelength can easily alter the calibrations by a 
factor of 2. Transverse electric field variations across the post are 
=15% of the center value. Chosen parameters are appropriate to 
detect power densities in the range 0.2 to 7 MW/m? 


51620 (UCRL—50021-84, pp 3.10-3.14) Design of an ex- 
ploding-foil X-ray laser target. Rosen, M.D.; Hagelstein, P.L. 
Jun 1985. NTIS, PC A21/MF AO]. File Number 
DE86005297. 

In Laser rt 1984, 

In 1984 e Target ‘Dados Proebanr ‘s expertise in the model- 
ing of the interaction of high-power lasers with plasmas contributed 
to an ongoing effort to produce the world’s first laboratory x-ray 
laser. Their theoretical and experimental efforts led to success this 
past summer. The target they proposed is a thin foil (~ 750 A) of 
selenium (Z = 34) deposited on a minimal amount (1500 A) of 
Formvar (Ci:HisOs) for structural integrity. The Novette 2 omega 
beams irradiate the film from both sides in a 1 x 0.02 cm line focus, 
with an intensity of 5 x 10° W/cm? in a 450-ps (FWHM) Gaussian 
pulse. The foil explodes as the laser burns through it, creating a 
roughly cylindrical plasma (200-~m diam) of nearly uniform elec- 
tron density. The smooth density profile allows the x-ray laser 
beam to proceed straight down the long line focus direction and 
stay in the high-gain region. The electron temperature of 1 keV 
(due to laser heating) and the electron density of mid-10”° cm~* ion- 
izes a substantial fraction of the selenium to the neon-like state. The 
fraction is high enough to lead to substantial gain. The two main 
design tools were the 2-D hydrodynamics code LASNEX, which 
simulates the laser-foil interaction, and the 2-D x-ray laser code 
XRASER, which uses the hydrodynamics output from LASNEX 
(densities, temperatures, velocities, etc.) along with detailed atomic 
physics data to calculate atomic level populations and gain. 


51621 (UCRL—50021-84, pp 3.14-3.20) Design of a pho- 

fluorine X-ray laser. London, R.A.; Ha- 
gelstein, P.L.; Rosen, M.D. Jun 1985. NTIS, PC A21/MF 
A01. File Number DE86005297. 

In Laser pro annual report 1984. 

In this article the authors describe recent design work on 
photoresonantly pumped x-ray laser (XRL) targets, done primarily 
in connection with the 1984 Novette XRL experiments. The au- 
thors also summarize preliminary results from those experiments, 
and discuss the analysis of experiments with scaled-down targets, 
intended to test the basis for the photoresonant pumping scheme. 


51622 (UCRL—50021-84, pp 5.38-5.39) X-ray laser ex- 
periments: introduction. Matthews, D.L. Jun 1985. NTIS, 
PC A21/MF AO1. File Number + DE86005297, 

In Laser annual 1984. 

Snuele 0 chiar sive Chix Gir yoni of diate exter 
succeeded in obtaining laser amplification of soft x-rays. With No- 
vette as the pump source, they conclusively demonstrated lasing 
action at XUV wavelengths. They also tested a recombination 
scheme and a resonant-photopumping scheme. Our work with re- 
combination and photopumping, although not successful in demon- 
strating lasing, will improve our knowledge of physics and help us 
to design better tests in the future. The success of these experiments 
and the important potential of this research for both civilian and 
military applications motivated us to add a two-beam target cham- 
ber to the recently completed Nova facility. 
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51623 (UCRL—50021-84, pp 5.39-5.45) Collisional-exci- 
tation laser scheme. Matthews, D.L.; Hagelstein, P.L.; 
Rosen, M.D.; Eckart, M.J.; io, N.M.; Hazi, A.U.; Me- 
decki, H.; MacGowan, B.J.; Trebes, J.E.; Campbell, E.M. 
Jun 1985. NTIS, PC A21/MF AOl. File Number 
DE86005297. 

In Laser pro annual report 1984. 

See over o dudnia, aamecenenanen wet eetiilats 
plification of XUV (or soft x-ray) radiation. Numerous papers 
review the history of these theoretical and experimental efforts. 
Prior to 1985, the literature contains many investigations, but lacks 
conclusive evidence that such amplification was actually produced. 
In this article the authors review some proposed methods for pro- 
ducing XUV amplification and describe the first experiments in 
which amplification was conclusively demonstrated. Experiments 
were conducted on the Novette laser-target irradiation facility. A 
schematic representation of the experimental arrangement is shown. 
The special exploding-foil target design is a product of experiments 
done on long density-scalelength plasmas produced in ICF re- 
search. The target was composed of a 750-A layer of selenium, 
vapor-deposited on one side of a Formvar foil that is 1500 A thick. 
The foil was stretched across a gap 0.08 cm wide and nominally 1.1 
cm long, and was supported by an aluminum super-structure. The 
target foil was illuminated by a line focus (0.02 x 1.12 cm) of 2 
omegao light (A = 0.53 wm) with a nominal pulse length of 450 ps 
and a typical irradiance of 5 x 107* W/cm? Target x-ray emission 
Oe ne ee ee 
incidence spectrograph (GIS) and a transmission-grating streak 
spectrograph (TGSS-EM). 


51624 (UCRL—50021-84, pp 5.45-5.46) Exploding foil 
recombination laser. Trebes, J.E.; Lee, R.W.; Rosen, M.D.; 
Estabrook, K.G. Jun 1985. NTIS, PC A21/MF AO01. File 
Number DE86005297. 

In Laser program annual report 1984. 

In addition to experiments using the collisional-excitation ap- 
proach to a soft x-ray laser, the authors tested a recombination- 
pumped laser scheme. Intense (I/sub L/ ~ 2 x 10'* W/cm’) 0.53- 
pm light of 100- to 200-ps duration from the Novette laser was 
used to fully ionize a magnesium exploding-foil target. After the 
peak of the laser pulse, the plasma cooled rapidly due to expansion, 
electron conduction, and radiation. In the regime of high electron 
density (~ 107° cm™*) and low electron temperature (~ 100 eV), 
three-body recombination preferentially populates the upper levels 
of the hydrogen-like magnesium ion. The population of the lower 
levels is depleted by fast radiative decay. This process can result in 
a population inversion on the n = 4 to 3, 130-A transition. 


51625 (UCRL—50021-84, pp 5.46-5.50) Resonant pho- 
toexcitation laser experiments. Matthews, D.L.; Charatis, G.; 
MacGowan, B.J. Jun 1985. NTIS, PC A21/MF AO1. File 
Number DE86005297. 

In Laser annual rt 1984. 

This edtidle seuionodinin ap tn 1984 at KMS Fusion, 
Inc., Ann Arbor, Michigan, in support of resonant photoexcitation 
(RPE) x-ray laser experiments later conducted on Novette. Follow- 
ing a preliminary series of flash-lamp experiments on Shiva in 1981, 
the authors conducted a series of high-resolution spectroscopy ex- 
periments at KMS in 1982. Their purpose was to certify to +/-0.2 
eV the coincidence of candidate pump lines in a number of RPE 
schemes. Although the 1982 experiments were performed with high 
resolution, their interpretation in some cases was compromised by 
corrections for Doppler shifts and by artificial line broadening, 
which was due to target repositioning errors and to the need to in- 
tegrate multiple shots to obtain detectable intensities. In 1984, they 
repeated these experiments at KMS with improvements in the ex- 
perimental method and the instrument sensitivity. 


51626 ee — coating 
urement for high pow 
Morton, R.G.; Sawicki, RH. eames er, H.D. (Lawrence 
Livermore National Lab., CA (USA)). 1986. Contract W- 
7405-ENG-48. 17p. (CONF- 860117—12). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86015091. 

From Los Angeles symposium and exhibition on optical and 
electro-optical engineering; Los Angeles, CA, USA (19 Jan 1986). 


absorption meas- 
systems. Draggoo, VG. 
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A novel method has been developed for measuring surface 
absorption of optical coatings used in high power laser systems. 
Advantages of the method, which uses an infrared thermal camera 
to measure surface temperature and a detailed computer model of 
heat loss mechanisms to calculate surface absorption, include real 
time, non-contact measurement and in situ monitoring of optics 
under operational conditions. Surface absorptions ranging as low as 
10-5 of the incident laser power can be measured with a 50 W test 
beam. The technique is used routinely to easily and quickly acquire 
data for coating performance sensitivity testing, coating develop- 
ment and for quality assessment of purchased optics. More impor- 
tantly, it can identify hot absorbing coatings that are likely to fail in 
service or to become optically distorted in an operating laser 
system. 


51627 (UCRL—94999) Faraday rotator materials for 
laser Weber, M.J. (Lawrence Livermore National 
Lab., CA (USA)). Jul 1986. Contract W-7405-ENG-48. 18p. 
(CONF-860880—22). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86014776. 

From 30. SPIE technical symposium on optics and optoelec- 

tronic engineering; San Diego, CA, USA (17 Aug 19 

Materials exhibiting strong eae ae of interest 
for numerous laser and other applications. The characteristics of 
diamagnetic, paramagnetic, and ferromagnetic Faraday rotator ma- 
terials for use in different spectral regions are described; both crys- 
tals and glasses are included. Properties of selected materials and 
relative figures of merit for various applications are also presented. 
74 refs., 8 figs., 3 tabs. 


51628 Refractory oxide hosts for a high power, broadly 
tunable laser with high quantum and method of 
making same. Chen, Y.; Gonzalez, R. (to on aoe ae: 
WwW DC). US Patent 4,604,225. 5 Aug 1986. Fi 
date 3 Jul 1985. vp. 
A high power laser host material is described which is 
formed of a refractory oxide crystal characterized by high quantum 
i and high thermal stability with a substantially complete 
depletion of hydrogen and containing sufficient oxygen anion va- 
cancies to produce only F* luminescence when optically excited. 


51629 New sources of high-power coherent radiation. 
Bo Uea Koffi, T. (Naval Research Lab., W: n, 
‘Plasma Physics Div.; Naval Research 
Washington, DC, USA). Uspekhi Fizicheskikh Nauk; 146: 
No. 2, 303-316(Jun 1985). (In Russian). 

New sources of high-power coherent radiation in the wave- 
length range from millimeter to ultraviolet are reviewed. Physical 
mechanisms underlying concepts of free electrons laser, cyclotron 
resonance laser and other new radiation sources are described. Free 
electron lasers and cyclotron resonance lasers are shown to suggest 
excellent possibilities for solving problems of spectroscopy, plasma 
heating radar and accelerator technology. Results of experiments 
with free electron laser in the Compton mode using linear accelera- 
tor microtrons and storage rings are given. Trends in further inves- 
tigations are shown. 


— Hydrostatic pressure measurements (= 12 kbar) 
on single- and multiple-stripe quantum-well heterostructure 
laser diodes. Epler, J.E.; Kaliski, R.W.; Holonyak, N. Jr.; 


Peanasky, M.J.; Herrmannsfeldt, G.A.; Drickamer, H.G.; 
Burnham, RD: Thornton, R.L. (Univ. of Tlinois, Urbana- 
ue. Journal of Applied Physics; 57: No. 5, 1495- 
1499( 1985). Contract AC02-76ER01198. 

Short wavelength Al/sub x’/Ga/sub 1 - x'/As-Al/sub x/Ga/ 
sub 1 - x/As(x’ ~ 0.85, x ~ 0.22) quantum-well heterostructure 
(QWH) laser diodes (well size L/sub z/ ~ 400 A) that operate 
continuously (cw) at 300 K are subjected to hydrostatic pressure 
(= 12 kbar). The emission spectrum and the light intensity versus 
current (L-I) curves are monitored to determine the pressure de- 
pendence of the direct (T) band gap and the threshold current. The 
band gap exhibits a linear pressure dependence with a noticeable 
change in slope at ~ 4.5 kbar, similar to previously reported results 
for Al/sub x/Ga/sub 1 - x/As-GaAs QWH diodes. The threshold 
current increases monotonically with pressure, reflecting the in- 
creasing loss of carriers to the X and L bands. The short-wave- 
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length cw limit of the system, i.e., a gain-guided laser with a 400-A, 
Al/sub x/Ga/sub 1 - x/As(x~0.22) quantum well and no separate 
waveguide region, is determined to be ~ 6980 A. 22 references, 5 
figures, 1 table. : 


51631 Free-electron laser experiments. Brau, C.A. (Los 
Alamos National Lab., Los Alamos, NM). pp 235-246 of 
Physics of new = sources. Abrahahm, N.B.; Arecchi, 
F.T.; Mooradian, A.; Sona, A. New York, NY; Plenum 
Press (1984). (CONF- -8407175—). 

From NATO advanced study institute on physics of new 
laser sources; San Miniato, Tuscany, Italy (11 Jul 1984). 

This chapter describes how free-electron lasers offer a pow- 
erful new source of tunable, coherent radiation by using an electron 
beam in a magnetic field as the gain medium. Results are presented 
from several new experiments that confirm the theoretical promise 
of these devices. Backed up by a strong base of accelerator technol- 
ogy, free-electron lasers are expected to become important in appli- 
cations requiring wavelengths from the far infrared part of the 
spectrum to the vacuum ultraviolet. 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 49757, 50378, 50524, 50572, 50577, 50627, 
tere 50641, 50650, 50653, 50654, 50796, 50816, 50817, 50820, 51486, 51581, 


51632 (AD-A—168391/1/XAB) Film condensation of 
steam on externally enhanced horizontal tubes. Master's 
thesis. Mitrou, E.S. (Naval Postgraduate School, Monterey, 
CA (USA)). Mar 1986. 189p. S—69-86-001). NTIS, PC 
A09/MF AO1. 

Heat-transfer measurements were made for filmwise conden- 
sation of steam on externally enhanced horizontal tubes under 
vacuum and at atmospheric pressure. Data were obtained for 
copper tubes with circular fins of rectangular, triangular, trapezoi- 
dal, and parabolic cross sections for spiral fins of triangular cross 
section, for commercially available finned tubes and for wire- 
wrapped tubes. Four spirally finned tubes from each of Cu, Cu-ni, 
Al, and stainless steel and two tubes with fins of rectangular cross 
section from each of Cu-Ni and Al were manufactured and tested 
to investigate the effect of thermal conductivity. Among sprially 
finned tubes, the optimum fin pitch was found to be 1.6 mm. The 
tubes with a parabolic fin shape showed the best performance with 
steam-side enhancements of 4.1 and 6.2 under vacuum and at the 
atmospheric pressure respectively. Enhancement ratios as high as 
3.5 and 2.1 were obtained under vacuum and at atmospheric pres- 
sure, respectively, for the commercially available finned tubes. The 
heat-transfer performance decreased with decreasing tube-metal 
thermal conductivity. For the wire-wrapped tubes, an optimum 
pitch-to-wire diameter ratio of about 5.1 was found, with steam-side 
enhancements of about 1.9 and 2.2 under vacuum and at atmospher- 
ic pressure, respectively. A recent theoretical analysis of laminar 
film of low-surface-tension fluids on wire-wrapped tubes was modi- 
fied to include the condensate retention of the tube due to the high 
surface tension of water. Agreement between this modified analysis 
Keywords: Heat transfer coefficient. 


51633 (BMFT-FB-T—86-054) Investigations in power 
fluidics for dust loaden gas flow under high pressure/high 
temperature conditions. Weber, E.; Holzapfel, C. (Bundes- 
ministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.)). Jul 1986. 88p. (In German). S (US Sales 
Only), PC A05/MF A01. File Number DE86753180. 

New technologies require regulators within the region of 
dust loaden gases under high pressure and/or high temperature 
conditions. Conventional valves are not qualified for this gas condi- 
tions. Aim of the research project was the development and testing 
of power fluidics. To solve this problem, two fluidic elements - 
wall attachment amplifier and vortex valve - were tested by labora- 
tory and pilot plants. The investigations have shown that both ele- 
ments are qualified within the region of gas flow under extreme 
conditions. With 20 refs., 4 tabs., 40 figs. 
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51634 (DOE/ER/75172—1, pp 77) Theoretically and ex- 
perimentally study two phase flow under diabatic conditions. 
Ying, A.Y. (Univ. of Cincinnati, OH). 1985. NTIS, PC 
A06/MF AOl. File Number DE85016928. (CONF- 
8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


51635 (GA-A—18560) Acoustic resonance in heat ex- 
changer tube banks. Final Blevins, »..D. (GA Tech- 
a ies, Inc., San Diego, CA (USA)). Jul 1986. Contract 

-82ER 12023. 149p. NTIS, PC A07/MF A011; 1; GPO 
Se File Number DE86016054. 

The study of acoustic resonance in heat exchanger tube bun- 
dles has been successfully completed. The four technical tasks spec- 
ified in the work statement have been accomplished. Five technical 
papers documenting the results have been submitted for publication 
in major journals. Two of these have been published, one will be 
published shortly, and two are being submitted for publication. 
Result of this work is a much improved understanding of the phys- 
ics of vortex-induced acoustic resonance as well as practical meth- 
ods for predicting and suppressing the resonance. 


51636 (INIS-BR—483) Stability analysis for downflow in 
heated channels, Sampaio, P.A.B. de. (Instituto de Pesquisas 
Energeticas e Nucleares, Sao Paulo (Brazil)). 1985. 69p. (In 
Portuguese). NTIS (US Sales Only), PC A04/MF AO01. File 
Number ser DE86703266. 

Stability and flow distribution are analysed for downflow in 
heated channels. It is shown that at low flow rates instabilities asso- 
ciated with the buoyancy forces may appear. A computer code in 
FORTRAN language to determine downflow distribution among n 
heated channels is presented. The model used to calculate down- 
flow distribution and the onset of instability is compared with ex- 
periments performed in a test section with two parallel channels. 


51637 (INIS-BR—492, pp 479-497) Comparative study of 


esqui 
1985. (In Portuguese). NTIS (US Sal 
A01. File Number DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

Some models for the calculation of void fraction in water in 
sub-cooled boiling and saturated vertical upward flow with forced 
convection have been selected and compared with experimental re- 
sults in the pressure range of 1 to 150 bar. In order to know the 
void fraction axial distribution it is necessary to determine the net 
generation of vapour and the fluid temperature distribution in the 
slightly sub-cooled boiling region. It was verified that the net gen- 
eration of vapour was well represented by the Saha-Zuber model. 
The selected models for the void fraction calculation present ade- 
quate results but with a tendency to super-estimate the experimental 
results, in particular the homogeneous models. The drift flux model 
is recommended, followed by the Armand and Smith models. 


51638 — pp 567-579) — simulation of 
transients in sodium-sodium 


i heat exchanger. 
Gebrin, A.N. (Instituto de Nuclear, Rio de Ja- 
neiro, Brazil). 1985. (In Po . NTIS (US Sales Only), 
PC A99/MF AOl. File Number DE86703268. (CONF- 
8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
ee 

The digital simulation of sodium-sodium heat exchangers 

considering uniform spatial flow and single tube model is presented. 
The discrete temperature field in the primary and secondary fluids 
and in the tube shell walls are obtained from the numerical integra- 
tion of the energy and heat flow equations which are coupled by 
the heat transfer equation. A series of tests was performed in order 
to determine the precision of results and the program’s efficiency. 
Data from the EBRII reactor to simulate the heat exchanger in the 
steady and transient states were used. The results show that the 
model satisfies the transient spectrum proposed. 
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51639 (INIS-BR—492, pp ee Calibration of a 
system for measuring void fractions in flow. Souza, 
M.C.L.; Rogers, J.D.; Borges, J.C. (Instituto de Engenharia 
Nuclear, Rio de Janeiro, Brazil; Rio de Janeiro Univ., 
Brazil). 1985. (In Portuguese). NTIS (US Sales Only), PC 
A99/MF AOl. File Number DE86703268. (CONF- 
8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

Calibration curves for two-phase flow (water-vapour) were 
obtained. The methodology is based on fast and thermal neutrons 
diffusion and transmission through the test section of the flow simu- 
lation tube which uses lucite rings and cylinders. The test section 
has a one-inch diameter and the neutron monitoring is done using a 
BF; detector. The utilization of a complex ‘wrapper’ made of dif- 
ferent material provided a better intensity and collimation of the 
neutron beam used for irradiation, as compared to previous work 
performed at the Nuclear Instrumentation Laboratory. The results 
obtained, as well as the differentiation and parameters, 
permit a reasonable identification of the type of flow and its respec- 
tive void fraction, although the neutron beam low intensity limits 
the determination to steady-state conditions. 


51640 (INIS-BR—492, a pe 8 450-464) Experimental analy- 
sis of heat transfer by nucleate boiling. Castro, A.J.A. de; 
Carajilescov, P. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo, Brazil; Centro Tecnico Aeroespacial, 
Sao Jose dos Cam Brazil. Inst. Tecnologico de —. 
autica). 1985. (In Portuguese). NTIS (US Sales Only), PC 
A99/MF AOl. File Number DE86703268. (CONF- 
8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

Using an experimental apparatus designed and built by the 
thermoscience Laboratory from the Rio de Janeiro Catholic Uni- 
versity the nucleate boiling in an annular test section with upward 
flow was analysed. The experiments were performed varying the 
following parameters: fluid pressure, velocity and inlet temperature. 
The results obtained show that the main parameters affecting the 
heat transfer process by sub-cooled nucleate boiling are the pres- 
sure, heat flow and the amount of air dissolved in water. The ex- 
perimental apparatus performance is also evaluated. 


51641 (ISAS-SP—3, pp vp) Effective thermal conductivi- 
ty of a screen wick. ; Kamata, M.; Shimizu, A. 
(Tokyo National College of teams, Japan). Mar 1985. 
NTIS, PC A08/MF A01. (CONF-8411269— oS. 

‘From Symposium on mechanics for space flight; Tokyo, 
Japan (8 Nov 1984). 

Effective thermal conductivity of a screen wick filled with 
working fluid in the case that phase transformation is not consid- 
ered was calculated by the equation of Maxwell or the equation of 
Gorring and Churchill. Both of the equations are described as a 
function of thermal conductivity of working fluid and wick materi- 
als, and porosity of the wick. Although, there is much difference 
for the same porosity, and it is difficult to estimate porosity itself. 
Here, with consideration of diameter of a wire for a screen wick, 
mesh number, layer gap and coefficient of shrinkage, the equation 
to calculate effective thermal conductivity of a screen wick was de- 
rived. 1 reference. 


51642 (LA—10781-MS) Heat transfer in an organic heat 
pipe. Haug, P. Cerin as aa ae NM (USA)). Jul 
1986. Contract W-7405-ENG-36. . NTIS, PC A02/MF 
A01; GPO Dep. File Number D 14880. 

This paper describes an experimental study of heat transfer 
characteristics in a cylindrical gravity-assisted heat pipe with an or- 
ganic working fluid. External coolant loops are used for heating 
and the overall heat transfer coefficient is given for a temperature 
range from 25 to 45°C and for radial that fluxes from around .065 
to 1.0 W/cm? Obersvations on the condensate flow were carried 
out and provisions were made to ensure that no instationary con- 
densate flow occurred which may lead to uncertainties in heat 
transfer characteristics. Almost complete wetting of the evaporator 
heat transfer area could be confirmed. 





51643 (N—86-25728) Construction and use of divergence 
free vector expansions for incompressible fluid flow calcula- 
tions. Final Report. Mhuiris, N.M.G. ran Aeronautics 
and Space Administration, Hampton, VA (USA). Langley 
Research Center). ny 1986. 22p. (NASA-CR--178100). 
NTIS, PC A02/MF A\' 

For her ad the law of mass conservation re- 
duces to a constraint on the velocity vector, namely that it be di- 
vergence free. This constraint has long been a source of great diffi- 
culty to the numericist seeking to discretize the Navier-Stokes and 
Euler equations. A method is discussed which overcomes 
this difficulty. Its efficacy is demonstrated on some simple prob- 
lems. The velocity is approximated by a finite sum of divergence 
free vectors, each of which satisfies the same boundary conditions 
as the velocity. Projecting the governing equation onto the space of 
inviscid vector fields eliminates the pressure term and produces a 
set of ordinary differential equations that must be solved for the 
<r The pressure can then be recovered if it 


(NP—6770145) Effects of surface roughness on 
heat transfer and by sare surface power density in calieaee 
boiling. Knabe, V. (Paderborn Univ. (Gesamthochschule) 

Germany, F.R.). Fachbereich 10 - Maschinentechnik 1). e 
ul 1983. 116p. (in German). NTIS (US Sales Only), PC 
A06/MF A0O1. File Number DE86770145. 

The effects of heating surface roughness on heat transfer in 
nucleate boiling are calculated. Measurements described in other 
publications and the author’s own measurements are evaluated that 
used the halogen refrigerants R12 and R13B1, SF. and propane and 
supplied data on heat transfer and maximum heat flux density in nu- 
cleate boiling (mostly at boiling pressures of > 10% of the critical 
pressure). The investigation comprises the calculation of size distri- 
butions of stable nuclei from heat transfer measurements and from 
the available information on tear-off diameters and frequencies of 
steam bubbles. Further, the maximum surface power density in nu- 
cleate boiling is calculated from the number of active bubble cen- 
ters on the heating surface. Surface characteristics of heat transfer 
in nucleate boiling are determined. 


51645 (NP—6770147) Film condensation of flowing 
vapour on a horizontal cooling plate. Yu Maozh pace 
ruhe Univ. (T.H.) (Germany, F.R.). Fakultaet fuer 
enbau). 15 Feb 1985. 105p. (In German). NTIS (US Sales 
ons se A06/MF AO1. ile Number DE86770147. 

ilm condensation of flowing vapour with laminar and tur- 


my i584. 288 245p. (In German). NTIS (US 


( 
Sales Only), PC All/MF AOI. ile Number DESSTIONSS 
In the present work a method is presented for calculating 
the over-all characteristics of turbine having cooled turbine blades, 
on the one hand, and of complete single and split shaft gas turbine 
plants on the other hand. The over-all characteristic calculation for 


ERA-11/22 / 7032 


guide vanes of a split shaft gas turbine. All required equations and 
data for the simulation models are described explicitly. The com- 
plete method has been used for the case of a split shaft gas turbine. 


51647 (NP—6770154) Rotation Tiideencon spatial flow 
in a cooled gas turbine. Rikli, enoessische Tech- 
nische ee Zurich h (Switzesianify. 1984. 121p. _ 
German). NTIS (US Sales Only), PC A06/MF AO1. 
Number DE86770154. 

A streamline-curvature type two-dimensional calculation 
method for determination of the variables of state and velocities in 
axially symmetrical flows of gas turbines is presented, which in- 
cludes the effects of blade cooling and cooling-air injection. The 
radial equilibrium equation is solved with prescribed cascade outlet 
angles and with computing stations placed between blade rows. As- 
suming continuous cooling air feed the solution can be given like- 
wise, if the flow character departs essentially from the axial direc- 
tion. Computed examples are presented for a modern gas turbine. 


51648 (NP—6770156) Characteristics of transient isobar- 
ic, one-dimensional parallel-flow and counterflow double-pipe 
heat exchangers with constant mass flow with neglected axial 
thermal conductivity of the two phases and thermal capacity 
of the separating wall. Grothaus, F.J. (Paderborn Univ. (Ge- 
samthochschule) (Germany, F.R.). Fachbereich 13 - Chemie 
und Chemietechnik). 1984. 176p. (In German). NTIS (US 
Sales Only), PC A09/MF AO1. File Number DE86770156. 

The transient behaviour is described by analytical solutions 
and validated by practical measurements. Periodic flow was as- 
sumed. The heat balance equations of the isobaric models apply to 
system parameters that are constant in time and location, e.g. 
phases, densities, specific heat, volume flows and heat transfer coef- 
ficients. The thermal capacity of the separating walls is neglected. 


(SFB—210/T-16) Description of the VEST com- 

puter code with examples of applications to 
Stamou, A.I.; Adams, E. (Karlsruhe Univ. (T.H.) aoe 
ny, F.R.). Sonderforschungsbereich 210 Stroem' 
ische Bemessungsgrundlagen fuer Bauwerk). Nov 08s. 
io, NTIS, PC E11; Available from NTIS as TIB/B86- 

This report presents a detailed description of the VEST 
computer code for the calculation of the VErtical STructure of 
time dependent free surface flows. The report consists of two parts. 
The first part describes the mathematical foundation of the VEST 
code. The differential equations for continuity, momentum and 
scalar transport, their discretization and solution are presented. A 
description of the VEST code including a variable list and flow 
charts for the main procedures is also included. The second portion 
covers typical applications of the VEST code. The main focus here 
is the determination of the hydraulic characteristics and settling 
processes in settling tanks. 


(BLLD-M—6552-TRANS-(5828.4)) Critical dimen- 
sions of bodies in thermal conductivity problems. 
Sapozhnikov, S.Z.; Kru S.L. Translated from Jzves- 
- Vysshikh Uchebnykh Zavedenii, Chernaya a? 

123-137(1985). 8p. British Library Lending Div., 
Soniod pn, Eapiend. 

The heating of plate, cylindrical and spherical shaped bodies 
in heat bearing media was considered, arriving at equations for the 
effectiveness of heating (amounts of heat absorbed). The use of the 
equations is illustrated by an example of heating quasi-spherical par- 
ticles of iron powder in a layer of pseudo-liquefied corundum; the 
particle size with which the heat absorbed is minimum is found. As 
particle size increases, heating becomes rapidly less effective. The 
concept of the critical size of a body should be used in selecting the 
optimum heating conditions. Assimilation of heat is lowest with 
low values of the Fourier criterion. 
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(BLL-M—6589-(5828.4)) Mathematical model of 
liquid-phase carry-off from a layer. Nikolaenko, 
N.K.; Sborshchikov, G.S. Translated from Izvestiya Vysshikh 
Uchebnykh Zavedenii, Chernaya Metallurgiya ; No. 7, 139- 
ao 8p. British Library Lending Div., Boston Spa, 


A mathematical model is presented of a two dimensional sta- 
tionary isobaric two phase jet, the flow being symmetrical about 
the longitudinal axis of the jet. It enables the mutual effects of 
liquid drops entrained in gas bubbled through a liquid bath, and the 
gas itself to be allowed for in calculations of the carry off of liquid 
in such processes. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 50571, 50629, 50642, 50646, 51083, 51215, 
51281, 51358, 51604 


51652 (BDX—613-3555) Analysis of low a steels by 
wavelength dispersive x-ray spectrometry. report. 
Frede, W.G. (Allied Corp., Kansas City, MO (USA). 
Bendix Kansas City Div.). Aug 1986. Contract AC04- 

‘Nhs, PC A02/MF A01; GPO Dep. File 
Number DE8 15115. 

A method was developed to determine the concentrations of 
silicon, phosphorus, chromium, manganese, nickel, and molybde- 
num in low alloy steels by using wavelength dispersive x-ray spec- 
trometry. This method incorporates the use of a 24-position sample 
carousel for unattended operation and a minicomputer for data col- 
lection and analysis. The concentration of the six elements of inter- 
est is calculated using a fundamental parameters computer program 
for x-ray fluorescence analyses. 


51653 (BDX—613-3586) Statistical analysis of standard 
test method data. Griffith, G.W. (Allied Corp., Kansas City, 
MO (USA). Bendix Kansas City Div.). Aug 1986. Contract 
AC04-76DP00613. 2ip. NTIS, PC A02 A01; GPO 
Dep. File Number DE86015117. 

Standard Test Methods are analytical methods used within 
the Materials Evaluation Laboratory for materials testing or certifi- 
cation. One such method was used to generate a body of statistical 
data, which was then used to calculate the accuracy and precision 
for that test method. Four statistical data reduction techniques were 
evaluated, and one was selected to use in future accuracy/precision 
determinations as applied to process solution analysis activities. 


51654 (CONF-860117—10) On line Wont: of weld 
(Auburn Univ., AL (USA). neo M 
. 1986. Contract FG0S5-85: 7949. Tp. NTIS, 
A01; 1; GPO Dep. File Number D 13278. 


From Los Angeles symposium and exhibition on optical 
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51655 (CONF-860132—4) Infrared sensing —— for 
adaptive robotic Lin, T.T.; Groom, K.; Madsen, 
N.H.; Chin, B.A. (Auburn Univ., AL (USA). Dept. of Me- 
chanical . a aaa 1986. Contract FG05-85NE37949. 
14p. NTIS, A02/MF A01; 1; GPO Dep. File Number 
DE86013277. 

ae eee ee eG oc Cee gree 
ol ta Barbara, CA, USA (12 Jan 1986). 
The objective of this research is to investigate the feasibility 
of using infrared sensors to monitor the welding process. Data were 
gathered using an infrared camera which was trained on the molten 
metal pool during the welding operation. Several types of process 

i which result in weld defects were then intentionally 
arc using ac and dc currents and gas metal arc welding processes 
were investigated using steel, aluminum and stainless steel plate ma- 
terials. The thermal images obtained in the three materials and dif- 
ferent welding processes revealed nearly identical patterns for the 
same induced process perturbation. Based upon these results, infra- 
red thermography is a method which may be very applicable to au- 
tomation of the welding process. 


TOME), 92 
voie (France)). 1985. 4p. (In French). (CONF-8404293—3). 
NTIS (US Sales Only 


» PC A02/MF AO1. File Number 
DE86751292. 


From Seminar on nuclear qualification; Cadarache, France 
(25 Apr 1984). 

ee eee eee eat Seehof 
oscillators and the response spectra of these oscillators, this is the 
method presented in this paper. 


(INIS-mf—10416, pp 248-257) Effect of sampling 
point on materials testing results. Jilek, L.; Jelen, L. (Vitko- 
vicke Zelezarny Klementa Gottwalda, Ostrava, Czechoslo- 
vakia). 1984. Czech). NTIS (US Sales Only), PC A15/ 
MF AO1. File Number DE86703249. (CONF-8404313—). 


steel O8SKh18NI10T, the greatest effect was found ft 


steel 1OGN2MFA. Improved plastic properties in the diagonal di 
rection were found for all specimens under study. 


51658 
ference on neutron 


y ae Research 
Gn Japanese). INF-8308227—). NTIS us ‘salen Only 
/MF A01. File Number DE867034 

Pecee. that canis GP EET celine Kuma- 


tori, Osaka, Japan (30 Aug 1983). 
The Gi dines cadllignes. on examen sadleguyghy wes bald 
on August 30 and 31, 1983, at the Research Reactor Institute, 


Kyoto niversity, as a part of the joint research program of the Insti- 
tute. During the period since the first meeting in November, 1970, 
steady development was made in both research and practical use of 
ee 
persons concerned. In the conference, 70 persons participated, and 
21 papers were presented. The problems treated were the appara- 
pe get ger saga ete ge 
tography, the various applications of neutron radiography, the 
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standard of neutron radiography and others. The high value of neu- 
tron radiography and the increasing demand to use this technique 
were shown in this meeting. Considering the recent rapid develop- 
ment of new technology, it is expected that neutron radiography 
will find wide varieties of application in the near future. The pro- 
ceedings of the conference are published by collecting the gists of 
papers, hoping to enhance joint effort and the exchange of informa- 
tion to develop neutron radiography. 


(LA-UR—85-2461) Image-intensifier camera stud- 
ies of shocked metal surfaces. Engelke, R.P.; Thurston, R.S. 
(Los Alamos National Lab., NM (USA)). 1986. Contract 
W-7405-ENG-36. 7p. (CONF-861003—1). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85015709. 

From In symposium on intense dynamic loading 
an Beijing, China (1 Oct 1986). 

A high-space-resolution image-intensifier camera with lumi- 
nance gain of up to 5000 and exposure times as short as 30 ns has 
been applied to the study of the interaction of posts and welds with 
strongly shocked metal surfaces, which included super strong 
steels. The time evolution of a single experiment can be recorded 
by multiple pulsing of the camera. Phenomena that remain coherent 
for relatively long durations have been observed. An important fea- 
ture of the hydrodynamic flow resulting from post-plate interac- 
tions is the creation of a wave that propagates outward on the 
plate; the flow blocks the explosive product gases from escaping 
through the plate for greater than 10 ps. Electron beam welds were 
ineffective in blocking product gases from escaping for even short 
periods of time. 


51660 (ORNL—6290) Ultrasonic detection of laminar- 
type defects in iridium alloy blanks. Cook, K.V.; Cun- 
R.A. Jr.; Simpson, W.A. Jr.; on RW. (Oak 
National Lab., TN (USA). Metals and Ceramics 
pve Jul 1986. Contract AC05-840R21400. 23p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE860 5976. 
Encapsulated isotopic heat sources for use in generating 
electrical power for space applications require flight-quality hard- 
ware material. Iridium is the chosen material for such applications, 
and Oak Ridge National Laboratory has been the prime supplier of 
iridium alloy forming blanks 52 mm in diameter by 0.66 mm thick 
(1.0 by 0.026 in.). Prior to the work reported here, these blanks 
were ultrasonically examined by using 0.9-mm-diam (0.035-in.) sim- 
ulated flaw standards. However, as a result of this effort, the sensi- 
tivity of our ultrasonic pulse-echo test system has been increased. 
The improved ultrasonic test system permits blank inspection at the 
0.5-mm-diam (0.020-in.) simulated flaw detection level. This test 
system was successfully demonstrated on the initial blanks provided 
via an improved processing route (consumable arc-melting, extrud- 
ing, and rolling). The equipment modification and/or selection and 
the specific focused search unit immersion technique developed to 
provide this capability are described. The improved flaw detection 
capability also provides data maps of a common type of defect in 
iridium (delaminations). 


51661 (PPA-SS—3, pp 87-92) NDT in Lee, 
S.A. 1981. NTIS (US Sales Only), PC A10/MF AOI. File 
Number DE85900901. (CONF-8111224—). 

From Seminar on eee of nuclear techniques in indus- 
try; —— ur, 16 Nov 1981 

Malaya aan eeueneea : and development into the 

aime meee, nondestructive testing (NDT) methods play a 
vital role in ascertaining that all products are manufactured accord 
ing to world standards. Topics of discussion include: various NDT 
techniques, making a h, radiation emitted by the use of 
gamma radiography, the problems of utilization of the radioactive 
sources (such as transportation), training centers and research facili- 
ties, reasons for NDT usage, and savings to manufacturers. 


ee 2 142-148) Neutron radiography. 
Abas, M.A.B. (Pusat Pen Selidiien Atos: Ventana Bene, 
Malaysia). 1981. NTIS (US Sales Only), PC A10/MF AOl1. 

File Number DE85900901. (CONF-8111224—). 
From Seminar on application of nuclear techniques in indus- 

inte Mala 16 Nov 1981 

” ree haan & a alee inspection technique 
al sindieaneanladlad at a eeinae oteeieane thanameeeine. 
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ples of neutron radiography are presented along with a discussion 
of neutron radiographic techniques and beam energy and collima- 
tion. The neutron radiography unit at Tun Ismail Atomic Research 
Center (PUSPATI) is described, and applications of neutron radi- 
ography in nondestructive testing in nuclear and non-nuclear areas 
are noted. 


51663 (SAND—85-2451C) Fragmentation of rapidly ex- 

jets and sheets. Grady, D.E. (Sandia National Labs., 
Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 11p. (CONF-861091—4). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86014143. 

From Hypervelocity impact symposium; San Antonio, TX, 
USA (21 Oct 1986). 

A common consequence of hypervelocity impact phenom- 
ena, or other intense loading process, is the creation of rapidly ex- 
panding hydrodynamic jets or sheets. Theoretical results are de- 
rived for the time to failure and fragment size associated with the 
catastrophic breakup of jets and sheets. Physical effects leading to 
the enhanced ductility of materials during dynamic expansion are 
discussed. Theoretical results are compared with impact plumes and 
shaped-charge jets. 


51664 (SAND—86-1884C) Review of hypervelocity pene- 
tration theories. Herrmann, W.; Wilbeck, J. (Sandia Nattonal 
Labs., Albuquerque, NM (USA). Engineering Sciences Di- 
rectorate; Winzen International, Inc., San Antonio, TX 
(USA)). 1986. Contract AC04-76DP00789. 29p. (CONF- 
861091—7). NTIS, PC A03/MF A0Ol; 1; GPO Dep. File 
Number DE86014365. 

From Hypervelocity impact symposium; San Antonio, TX, 
USA (21 Oct 1986). 

A review is given of the empirical and approximate theoreti- 
cal expressions which have been developed to describe various as- 
pects of impact at hypervelocities where the projectile and some of 
the target materials undergo massive plastic deformation, breakup, 
melting or vaporization. Various stages of the penetration process 
are identified on the basis of experimental evidence. Empirical fits 
to experimental data, or, at velocities above the experimental range, 
to results of finite difference calculations of the penetration event, 
are reviewed. In some cases simple theories, usually requiring the 
evaluation of some undetermined parameters from experimental or 
numerical data, have been developed. These are described, with 
emphasis on this which have found use in the design of offensive or 
defensive systems. 


51665 (UCRL—94678) Size measurements of high veloci- 
ty particle distributions. McMillan, C.F. (Lawrence Liver- 
more National Lab., CA (USA)). 3 Jun 1986. Contract W- 
7405-ENG-48. 1lp. (CONF-8606195—1). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86014430. 

From 17. international congress on high speed photography 
and photonics; Pretoria, South Africa (3 Jun 1986). 

A technique for measuring size distribution of particles in the 
1 to 10um range that are moving at speeds of up to 4mm/psec 
transverse to the direction of observation has been developed. This 
is done by measuring intensity as a function for light scattered from 
the particles using an electronic streaking camera to record vari- 
ations in time. Initial experiments studying particles ejected from 
shocked lead surfaces indicate that there are two dominant size 
classes having diameters of approximately 1m and 6m. 


51666 Linear and non-linear modal analysis of aeroelastic 
structural systems. Ibrahim, R.A. (Dept. of Mechanical En- 
gineering, Texas Tech Univ., Lubbock, TX 79409). pp ae 30 
of Proceedings of the 3rd international modal analysis 
ference. Schenectady, NY; Union College (1985). (CONF. 
850118—). 

From 3. international modal analysis conference; Orlando, 
FL, USA (28 Jan 1985). 

This paper deals with the investigation of linear modal anal- 
ysis and autoparametric interaction of aeroelastic systems. The 
normal mode frequencies and the associated mode shapes are ob- 
tained in terms of the system parameters. The main objective of the 
linear analysis is to explore the critical region of autoparametric (or 
internal) resonance conditions, =k/sub i/w/sub i/ = 0 (where k/ 
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sub i/ are integers and w/sub i/ are the normal mode frequencies.) 
The results show that for certain system parameters the condition 
of internal resonance is satisfied. The dynamic behavior of the 
structure in the neighborhood of inertial resonance conditions is ob- 
tained by considering the non-linear coupling of the normal modes. 
Under certain conditions the steady state response is derived analyt- 
ically for the sum internal resonance condition. It is concluded that 
the non-linear modal analysis reveals certain types of response char- 
acteristics which cannot be interpreted within the framework of the 
linear theory of small oscillations. 


4206 Safety Engineering 


REFER ALSO TO CITATION(S) 52238 


51667 (SAND—85-2314) Cranes, hoists, and rigging. A 
safety training manual, Stinnett, L. (Sandia National Labs., 
Albuquerque, NM (USA). Safety Engineering Div. II). Jul 
1986. Contract AC04-76DP00789. 124p. NTIS, PC A06/ 
MF AOI; 1; GPO Dep. File Number DE86015118. 

The handling equipment discussed in this manual is the type 
that lifts, lowers, and locates (positions) heavy material - cranes and 
hoists. The crane/hoist family of equipment may be as small as a 
single pulley/rope system handling several pounds, or as large as a 
marine crane system that recently (1985) hoisted a 5005-metric ton 
oil drilling rig from a barge and placed it on the seabed of 
England’s North Atlantic offshore oil field. An equivalent “pick” 
would be a 6-ft-high solid pine board, 360 ft long and 160 ft wide 
(the dimensions of a football field). The capacity of the cranes and 
hoists at Sandia National Laboratories in Albuquerque (SNLA) fits 
somewhere within the first 2% of the marine pick or lift described 
above. SNLA has several mobile cranes and more than 500 other 
types of cranes and hoists located in more than 100 buildings. The 
Department of Energy (DOE) and SNL have safety policies and 
directives that require the operators of heavy equipment to be 
trained and authorized. The Cranes, Hoists, and Rigging Safety 
Training Program, sponsored by the SNLA Safety Department, is 
an effort to fulfill those safety policy requirements. This manual 
will be used as a safety training aid and will be issued as a reference 
document for supervisors, operators, inspectors, and service person- 
nel who use cranes or hoists during their regular duties. 


4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 49709, 50251, 50367, 51176, 51374, 51436, 
51864, 53129 


51668 (BDX—4613-3553) IC handling robot. Law, D.O. 
(Allied Corp., Kansas City, MO (USA). Bendix Kansas City 
Div.). Sep 1986. Contract AC04-76DP00613. 20p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86015993. 

Allied Corporation, Bendix Kansas City Division uses many 
integrated circuits (ICs) which are 100% tested by receiving inspec- 
tion prior to installation into the next assemblies. Testing includes 
functional testing followed by a burn-in cycle then additional func- 
tional testing. Before an IC can be functionally tested, it must be 
inserted into a custom plastic carrier which is placed into a metal 
magazine that fits the functional tester. The ICs are removed from 
both tester magazines and carriers prior to being placed into con- 
nectors mounted on a printed wiring board for burn-in. Then they 
are removed from the burn-in board and re-inserted into carriers 
and magazines for additional functional testing. Each device is han- 
dled manually a minimum of 12 times before it is accepted. This 
project established a robotic workcell which automatically prepares 
a dual in-line packaged (DIP) integrated circuit for several types of 
inspection operations performed by Receiving Inspection. Specific 
activities required to accomplish this goal included definition of the 
work cell, preparation of the robot and other equipment specifica- 
tions, installation planning, establishment of programming routines 
and logic, design of operator safeguards, and development of the 
work cell concept into an operational unit capable of supporting 
production. 


varistors. Levinson, 
al Electric Co., Schmaactabe, 
search and Development Dept.; 
TN (USA)). Aug 1986. Contract ‘ACO5-840R21400. 15p. 
NTIS, PC A02/MF A0Oli; 1; GPO Dep. File Number 
DE86014867. 

From 22. University conference on ceramics - ceramic mi- 
crostructures ‘86: role of interfaces; Berkeley, CA, USA (28 Jul 


havior of “primitive” varistors with only modest current-voltage 
nonlinearity indicate that more than one parallel leakage path can 
control the varistor characteristics at lower currents. 19 refs., 12 
figs. 


51670 (EGG—10282-5020) Evaluation of fast transient 
digitizers. Thomson, D.W.; Dunham, M.E. (EG and G 
Energy Measurements, Inc., Los Alamos, NM (USA). Los 
Alamos ions). Aug 1986. Contract AC08-83NV 10282. 
67p. NTIS, PC A04, A011; 1; GPO Dep. File Number 
DE86015066. 

Transient digitizers from LeCroy Research Systems Corpo- 
ration and Thomson/CSF were evaluated from August 1985 to 
March 1986 for digitizing accuracy as a function of bandwidth 
using a near full scale sine wave testing technique. The tests were 
done at the request of Los Alamos National Laboratory P-14 and 
P-15 Divisions and the Defense Nuclear Agency to determine suit- 
ability in the Nevada Test Site program. Results indicate that the 
accuracy-bandwidth tradeoff is real, with the lower bandwidth 
units having the best accuracy and the widest bandwidth units the 
worst. Current accuracies are on the order of 7 bits at low frequen- 
cies (<10 MHz), 6 bits at around 50 MHz, and 4 bits past 100 
MHz. The recommendation is that for maximum accuracy, do not 
overspecify recorder bandwidth. 


51671 (IFVE-OEA—85-60) Monolitic integrated circuit 
for a charge-to-time gated converter. Bel’skij, V.1L; Bushnin, 

.B.; Zimin, S.A. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1988. 10p. (in Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86703077. 

Submitted to the journal Ehlektronnaya Prom-st’. 

The functional diagram of a Gametedinn converter i 
mented as a monolitic integrated circuit (KP 1101PD1) is de- 
scribed. The microcircuit is intended for designing multichannel 

analog-to-digital converters in the systems for physical data record- 
ing. son. endo chiallibenie "all mareanaiatirendtaroaeeener tages 
circuit recommended are presented. 6 refs.; 3 figs.; 1 tab. 


51672 (LA-UR—86-1977) Implicit two-fluid simulation of 
electron 


transport in a plasma erosion opening switch. Mason, 
R.J.; Wallace, J.M.; Lee, K. (Los Alamos National Lab., 
NM (USA). Applied Theoretical Physics Div.). 1986. Con- 
tract W-7405-ENG-36. 6p. (CONF-8606131—2; CONF- 
860665—16). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE86012379. 

From 2. international topical symposium on ICF research by 

hi N J 16 Jun 19 
Or coleman ics code ANTHEM is used to 
model electron transport in Plasma Opening Switches. We look at 
low density (~4 x 10%cm~*) switches at initial plasma tempera- 
tures as low as 5 eV. Two-fluid modeling (ions and electrons with 
inertia) and implicit determination of the fields is employed to 





allow time steps well in excess of the inverse plasma period, and 
cell sizes much larger than a Debye length - with the avoidance of 
the finite grid anomalous plasma heating characteristic of particle 
codes. Features indicative of both erosion and E > B plasma drift 
are manifest in the simulations. 


51673 ee Design, testing and meee of 


a high-gain magnetic “compression generator. S| 
MG; Freeman, B.L.; Bowers, R.L.; Brownell, J.H.; 
Fowler, C.M.; Fritz, IN; Greene, AE:: Marsh, S.P.; Oli- 
hant, T.A.; Tubbs, D.L. (Los Alamos National Lab., NM 
SA)). 1986. Contract W-7405-ENG-36. 11p. (CONF- 
860703—32). NTIS, PC A02/MF A0l; GPO Dep. File 
Number D: 15342. 

From 4. international conference on megagauss magnetic- 
field generation and related topics; Santa Fe, NM, USA (14 Jul 
19 

ne Using a simultaneously initiated cylindrical explosive, a co- 

axial magnetic flux-compression generator (FCG) was designed to 
test high-current-gain limitations. A coaxial design with a lossless 
gain of ~100:1 was chosen for its efficiency, relative simplicity, 
and calculability. Theoretical design included modeling as well as 
1-D and 2-D hydrodynamic and MHD calculations. A 69.3-cm cyl- 
inder of PBX-9501 high explosive, 20.3 cm in diameter, was used to 
drive the Al armature into a Cu stator. The initial current supplied 
by a capacitor bank was ~3 MA which produced a final current 
~75 MA. Details of the experiment and a comparison with calcula- 
tions are presented. 


51674 (SAND—85-0814) Telemetry data compression re- 
sulting from a real-time digital signal processor. Cloer, B. 
(Sandia National Labs., Albuquerque, NM (USA). Teleme- 
try Instrumentation tation Devel ent Div.). A ane 
tract AC04-76DP00789. 128p. NTIS, PC A07/MF AOI; 
GPO Dep. File Number D 16059. 

The task of this telemetry Digital Signal Processor (DSP) is 
to compress and analyze airborne vehicle vibration in real-time, 
thus providing significant telemetering bandwidth savings. This 
compression technique is accomplished by implementing a dedicat- 
ed hardware design that performs Fourier transformations upon 
successive stationary time periods of input data channels. An effec- 
tive bandwidth savings of 54:1 per input channel is afforded by this 
system when compared to strictly analog transmission. The input 
data sample rate is set at 8192 samples per second. An eighth-order 
low-pass Butterworth filter with a cutoff frequency of 2040 Hz at- 
tenuates input analog data. Contiguous blocks of 1024 points are 
Fourier transformed, converted to power spectral densities (PSD) 
and subsequently logarithmically averaged to produce the com- 
pressed results. The DSP system is developed around a dual array 
chip set from Honeywell that performs the Fourier transform algo- 
rithmic intensive calculations. In addition, an Intel 80196 processor 
is responsible for concurrent real-time acquisition from three chan- 
nels as well as PSD and logarithmic data averaging. The system re- 
So watts from +5V, +/-12V, +3.3V power inputs. 11 refs., 


51675 (SAND—85-2776C) Encapsulants for electronic 
Wischmann, K.B. (Sandia National Labs., Al- 
NM oe} 1986. Contract AC04-76DPO0789. 
13p. (CONF-861004—3). NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE86012852. 

From 18. Society for the Advancement of Materials and 
Process Engineering national technical conference on materials; Se- 
attle, phd oo 4 ae Oct 1986). 


source. The intent of this paper is to describe briefly the evolution 
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of these materials, their processing characteristics and physical 
properties based on a unique set of requirements. 


51676 (SAND—85-7251) Use of low power operational 
amplifiers in track-and-hold amplifiers. Reed, W.G. (Kansas 
State Univ., Manhattan (USA)). Nov 1985. Contract AC04- 
76DP00789. 86p. NTIS, PC A05/MF A01; GPO Dep. File 
Number DE86014933. 

Thesis. 

The development of a low power track-and-hold amplifier 
for low-frequency, high-resolution signal processing applications 
was investigated. Sample-Hold theory and the use of a track-and- 
hold as a sample-hold was researched. The use of low power oper- 
ational amplifiers in track-and-hold amplifiers to achieve the re- 
quired power consumption and circuit performance was investigat- 
ed. Three different track-and-hold circuit configurations were then 
constructed using the low power operational amplifiers. Test proce- 
dures for these high resolution track-and-holds were then devel- 
oped and used to test their performance parameters. Of the three 
configurations tested the open-loop follower track-and-hold using 
the OP 22 operational amplifier and DG 309 analog switch gave 
the best results. This configuration is capable of being used with a 
15 bit analog to digital conversion system at sample rates of up to 
700 samples per second. 


test waveforms. Woelk, (Kansas 
State Univ., Manhattan (USA)). Nov 1985. Contract ACO04- 
76DP00789. 86p. NTIS, PC A05/MF A01; GPO Dep. File 
Number DES 14949. 

Thesis. 

This paper describes the generation of high-purity wave- 
forms by direct digital synthesis. The principal motivation for such 
a project comes from the requirements for dynamic testing of high- 
resolution analog-to-digital converters. Methods involving analyz- 
ing the frequency spectrum of the ADC’s sampled data require a 
low-distortion test waveform so that the characteristics of the ADC 
are not obscured. The design of a sine wave generator with equiva- 
lent accuracy to 16 bits is described. The underlying theory of sam- 
pling and waveform reconstruction is discussed and extended to in- 
clude the various error sources encountered real components. In 
particular, it is shown that nonlinearity errors must be included in 
the quantization error for accurate prediction of the expected 
signal-to-noise ratio of a digital waveform generator. The use of 
deglitchers and their related error sources are examined. It is 
shown that many of the errors normally of concern in sample-holds 
do not affect the signal integrity under certain conditions. It is also 
shown that an exponential rise is desirable for the staircase wave- 
form while the normal high-speed settling characteristic of an am- 
plifier is detrimental. Finally, some topics related to noise control in 
the system are discussed. 


51678 (SAND—86-1140C) Effects of an electronic com- 
radiation on 


Lab., 

AC04-76DP00789. 6p. (CONF-861027- iy NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE8601 1093. 

From 5. international conference on reliability and maintain- 
ability; Biarritz, France (6 Oct 1986). 

Current electronic component radiation qualification test 
methods are believed to seriously underestimate component radi- 
ation hardness, and hence, underestimate a satellite’s longevity in 
the natural space radiation environment. Recent research shows 
several problems with the current test techniques and indicates that 
linear systems theory may not be applicable to predicting low dose 
rate response from high dose rate laboratory data. Analysis of pub- 
lished data and use of a simple computer model suggest that high 
dose rate laboratory test data may actually overestimate low dose 
rate component survivability. 
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51679 (SAND—86-1354C) Scaling of MONOS nonvola- 
tile memory transistors. Dellin, T.A.; McWhorter, P.J. 
(Sandia National Labs., Albuquerque, ‘NM (USA)). 1986. 
Contract AC04-76DP00789. 5p. (CONF-861068—6). NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86011821. 

From Electrochemical Society fall meeting; San Diego, CA, 
USA (19 Oct 1986). 

Nonvolatile (NV) memories are a fast growing segment of 
the IC market. To increase circuit density it is necessary to reduce 
the voltage used to write and erase the NV transistors. The purpose 
of this abstract is to identify the issues involved with scaling Metal 
gate-top Oxide-silicon Nitride-tunneling Oxide-Silicon (MONOS) 
NV transistors (see Figure 1). A positive (negative) gate voltage in- 
jects a net negative (positive) charge into the nitride from the sili- 
con shifting the threshold voltage. A sensing circuit is used to dis- 
tinguish the two threshold states. 


51680 (SAND—86-1526C) M FM transmitter 
modulation linearity measurements. Jeske, H.O. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 7p. (CONF-8610119—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86014291. 

From International telemetering conference; Las Vegas, NV, 
USA (13 Oct 1986). 

The IM products in the demodulator output in this case are 
due only to the demodulator’s transfer characteristics. IM product 
levels of the test system greater than 60 dB below the simultaneous 
modulation level of +300 kHz each by 400 and 450 kHz tones are 
obtained at Sandia Laboratories. The use of two-tone IM tests for 
the evaluation and specification of FM transmitter modulation line- 
arity is strongly recommended. 


51681 (SAND—86-1718C) Mini-RIMS: a miniature roll- 
stabilized inertial measurement system. Imbault, J.J.; Tjulin, 
H.; Kinney, R.; Kohler, S. (Incosym, Inc., Westlake Village, 
CA (USA); Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. 9p. (CONF- 
8610126—2). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE86014110. 

From AIAA sounding rocket, balloon and related space sys- 
tems conference; Ocean City, MD, USA (28 Oct 1986). 

High-performance spinning-flight vehicle have always pre- 
sented a difficult set of requirements for inertial measurement sys- 
tems (IMSs). These requirements typically include high levels of vi- 
bration and shock, as well as high levels of acceleration and angu- 
lar rate. In addition, the increasing complexity and size of payloads 
in these vehicles leave less volume and weight available for the 
IMS. The Mini-RIMS inertial measurement system offers a solution 
to these problems. The Mini-RIMS is composed of two major as- 
semblies: an inertial platform assembly and an electronic assembly. 
The platform assembly consists of a single-axis platform containing 
gyroscopes and oriented so that angular velocity 
and linear acceleration are sensed about or along three orthogonal 
axes: roll, pitch, and yaw. The platform can either be pinned to the 
base so that it moves with the host vehicle or stabilized about its 
roll axis. In the first case, an inertial strapdown mode is implement- 
ed about all three axes. In the second case, the roll axis is decouple 
from roll motions of the vehicle while the pitch and yaw axes con- 
tinue to be instrumented in strapdown fashion. 


51682 (SAND—86-2018C) Total-dose radiation effects in 
CMOS devices. Winokur, P.S. (Sandia National Labs., Albu- 

NM (USA)). 1986. Contract AC04-76DP00789. 9p. 
CONF-861068—5). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86010466. 

From Electrochemical Society fall meeting; San Diego, CA, 
USA (19 Oct 1986). 

Physical mechanisms governing the response of CMOS de- 
vices to ionizing radiation are reviewed. New techniques for char- 
acterizing the radiation response of MOS transistors are presented. 
ness of a Si-gate CMOS process. 


42 ENGINEERING 
4208 Electronic Circults And Devices 


51683 (SLAC-PUB—3975) Collector material desorption 
tests. Welch, J.J.; Sinclair, C.K. (Stanford Linear Accelera- 
tor Center, Menlo Park, CA (USA)). May 1986. Contract 
AC03-76SF00515. 3p. (CONF-860629—52). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86015575. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

To obtain long cathode lifetimes, the surface of the spent 
beam collector for the photocathode rf power source (called the 
Lasertron) must have a low coefficient of desorption of gas mole- 
cules by electrons. We assembled a low voltage (= 10 kV) ultra- 
high vacuum electron gun and target system to measure the desorp- 
tion rates of CO and CO: under conditions where the power densi- 
ty, charge density and pressure were the same order as expected in 
the lasertron. Copper coated with a thin layer of a nonevaporable 
getter (NEG) was found to have a coefficient of desorption of CO. 
(CO) at least 30 (5) times less than vacuum degassed high grade 
OFHC copper. The NEG material may be coated on the usual col- 
lector geometries and therefore can substantially reduce operating 
tube pressure in conventional klystron and other high current tubes. 


51684 Centrifuge 
switches subjected random 
Priddy, T.G. (Sandia National Labs., Albuquerque, NM). » NM). Pp 
220-222 of Proceedings of the 3rd international modal 

ysis conference. Schenectady, NY; Union College (1985). 
(CONF- -850118—). 

From 3. international modal analysis conference; Orlando, 
FL, USA (28 Jan 1985). 

A centrifuge test at a constant acceleration leve! that bounds 
from above the closure that would be experienced by a normally 
open switch subjected to a stationary random excitation of fixed 
duration is derived. The bound is probabilistic in that the induced 
displacement will be exceeded with a certain selectable probability. 
The bound was formulated in terms of the system modal properties. 
Because the spatial distribution of the excitation is smooth and the 
frequency content is wide band the response is dominated by the 
first few lowest modes of the structure. It is further shown that the 
bound is relatively insensitive to the selected desired reliability. Ex- 
periments which verify the validity of the bound have been per- 
formed. 


51685 Comparison of shock-induced displacements with 
displacements produced by a centrifuge acceleration. Priddy, 
T.G.; Rodeman, R. (Sandia National Labs., Albuquerque, 
NM). pp 608-611 of Proceedings of the 3rd_ international 

modal analysis conference. Schenectady, NY; Union Col- 
lege (1985). (CONF-850118—). 

From 3. international modal analysis conference; Orlando, 
FL, USA (28 Jan 1985). 

Verification of the functional reliability of some electrical 
components under the action of mechanical shock is often desired. 
As an example, contact chatter (the closure for short-time intervals) 
of the normally open contact points in a thermal switch is a possi- 
ble failure mode which must be “screened out” by testing. Theo- 
retically, it should be possible to do this acceptance testing with a 
centrifuge at a lower cost if one could determine the centrifuge ac- 
celeration level needed to produce the maximum displacement that 
could be realized under a given shock loading. A method was de- 
rived to determine this displacement relationship for the two differ- 
ent types of loads. A superposition-of-modes technique was used to 
develop the relationship. Numerical results are presented for a 
simple cantilever where closed-form solutions for modal parameters 
are readily available. The peak response in each mode is deter- 
mined and all such peaks are summed to determine the maximum 


_ that could be realized from a base-excited, haversine acceleration 


pulse. This numerical result is then compared with the centrifuge 
induced displacement to determine the desired relationship. This 
result was then successfully used to infer the centrifuge level 
needed to test a small, mechanically complicated, thermal switch. 
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51686 (ORNL/tr—86/33) Semiconductor system manu- 
facturing method. Sasaki, Hirotake. (Oak Ridge National 
Lab., TN (USA)). 11 1982. Contract AC05-840R21400. 
Translation of J; tent No. 52-71174, June 14, 1977. 
NTIS, PC A02/MF A0Ol1; GPO Dep. File Number 
186015632. 

The method is characterized by the process in which a base 
plate is inserted into a reaction tube, which was heated to 100 to 
400°C, whose pressure was reduced to 0.1 to 10 mm Hg, and to 
which a high frequency magnetic field was added, and in which the 
film of titanium nitride is grown in a gaseous phase on the surface 
of the aforementioned base plate by supplying an organic com- 
pound of titanium nitride and ammonium to the said reaction tube. 


4209 Waste Processing Plants And Equipment 


(ORNL/TM—10121) PCB annual report for Oak 
Ridge National Laboratory - 1985. Barkenbus, B.D. (Oak 
Ridge National Lab., TN (USA). Environmental and Occu- 
ae a Div.). Aug 1986. Contract AC05- 
IR21400. 44p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86015966. 
It is the policy of the Oak Ridge National Laboratory 
(ORNL) to submit a Polychlorinated Biphenyl (PCB) Annual 
as required by the Toxic Substances Control Act (TSCA) 
and the US Environmental Protection Agency regulations. Strin- 
ee ees ae 
materials. These regulations require accurate recordkeeping by the 
owner/operator of a facility where PCBs are in use. This report de- 
tails ORNL efforts to comply with the TSCA regulations found in 
Title 40, Code of Federal Regulations and contains records of: (a) 
PCB equipment in use and removed from service; and (b) PCB 
wastes generated, stored, and shipped off-site during calendar year 
1985. 
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REFER ALSO TO CITATION(S) 49757, a 51090, 51139, 51153, 51154, 
51155, 51156, 51160, 51163, 51569, 51981, 520. 


51688 (AD-A—168297/0/XAB) Use of diethylaminoeth- 
a morpholine, and cyclohexylamine for condensate return 

line corrosion prevention. (Office of the Chief of Engineers, 
_— DC (USA)). 1986. 8p. NTIS, PC A02/MF 


This technical note provides a description of and direction 
for use of three chemicals: diethylaminoethanol (DEAE), morpho- 
line, and cyclohexylamine. These chemicals are used in Army 
boiler plants to prevent internal corrosion of condensate return 
lines. This technical note applies to all facilities engineering ele- 
ments responsible for the operation and maintenance of steam-gen- 
erating-boiler systems. Replacement costs for underground steam/ 
condensate systems are high. There is also a high cost associated 
with reduced efficiency while systems are . The use of 
neutralizing amines, notably DEAE, morpholine, and ‘cyclohexyla- 
mine, play a large role in the curtailment of condensate corrosion. 
This note describes the use and properties of these amines and pro- 
vides information to simplify the choosing of an appropriate neu- 
tralizing amine to give the most-economical and effective results in 
different systems. 


(N—86-24931) Burner 
TRAN 


( (USA)). Aug 
1985. 45p. (NASA-CR—174891). NTIS, PC A03/MF AOI. 
Transfer Analysis Code to Interface Thermal/Structural 
Problems (TRANCITS) is discussed. The TRANCITS code satis- 
fies all the objectives for transferring thermal data between heat 
transfer and structural models of combustor liners and it can be 
used as a generic thermal translator between heat transfer and stress 
models of any component, regardless of the geometry. The TRAN- 
CITS can accurately and efficiently convert the temperature distri- 
butions predicted by the heat transfer programs to those required 
by the stress codes. It can be used for both linear and nonlinear 
structural codes and can produce nodal temperatures, elemental 


centroid temperatures, or elemental Gauss point temperatures. The 
thermal output of both the MARC and SINDA heat transfer codes 
can be interfaced directly with TRANCITS, and it will automati- 
cally produce stress model codes formatted for NASTRAN and 
MARC. Any thermal program and structural program can be inter- 
faced by using the neutral input and output forms supported by 
TRANCITS. 


51690 Fe Soe Catalytic-combustion com- 
ponent and system prototype development. Final report. Kes- 

, J.P.; Krill, W.V. (Acurex Corp., Mountain View, 
CA JSA). Energy and Environmental Div.). May 1986. 
310p. NTIS, PC Al4/MF AOl. 

The report gives results of a project to develop the compo- 
nents required for catalytic combustion system operation and eval- 
uation. The systems investigated (firetube boiler, watertube boiler, 
and gas turbine), when integrated with the catalytic combustor, 
have potential for both significant reductions in NOx emissions and 
increases in system thermal efficiency. 


51691 (PB—86-216439/XAB) Thermal processes for haz- 
ardous waste: the EPA (Environmental Protection Agency) 
research program. Licis, IJ. (Environmental Protection 
Agency, Cincinnati, OH (USA). Hazardous Waste 

neering Research Lab.). Jul oe 22p. (EPA/600/D—86/ 
131). NTIS, PC A02/MF A0O1 

The Environmental Protection Agency (EPA) has been con- 

ducting an extensive research program to study the practice of de- 
stroying hazardous waste in high-temperature industrial processes. 
These studies have encompassed processes such as hazardous waste 
incineration, and processes cofiring hazardous waste such as indus- 
trial boilers, kilns, furnaces, and asphalt plants. The results of the 
research program to date have shown that, in general, properly > 
erated, high temperature processes can attain EPA 
deierelibits Wild: Giagivedl 42 Ciepeninn poetiinnd:ta Wis uted bineed- 
ous waste greater than 99.99%. Effective control (99% removal) of 
hydrogen chloride (HCI) emissions was also attained in the facilities 
burning chlorinated organic waste. The promulgation of these regu- 
lations is expected to put increased emphasis on high temperature 
destruction methods, although the rate of these changes will be 
highly susceptible to many market factors, public acceptance and 
the specific regulations themselves. 


51692 (PB—86-222817/XAB) a and commer- 
pulse-combustion commercial 


cialization of steam boilers. 
Annual report, April P (Farber Ex om Hollowell, ik 
Belles, F.E.; Kardos, hee 

en "MA (USA). raat or 1986. “Bp. Pe AOS A03/ 


51693 A thorough approach to measurement 

analysis applied to immersed heat exchanger testing. Farring- 
ton, R.B.; Wells, C. (Solar Energy Research Institute, 
Golden, CO). pp 427-432 of Solar i - 1986. 
Ferber, R.R. New York, NY; American Society of Mechan- 
ical Engineers (1986). (CONF-860406—). 

From ASME Solar Energy Division conference; Anaheim, 
CA, USA (14 Apr 1986). 

Measurements are frequently taken with little or no regard 
for the uncertainties or errors of those measurements, which may 
lead to incorrect conclusions and decisions. Professional societies 
today, including ASME, are becoming more and more concerned 
with measurement uncertainty. This paper is developed in full sup- 
port of that concern. This paper discusses the value of an uncertain- 
ty analysis, discusses how to determine measurement uncertainty, 
and then details the sources of error in instrument calibration, data 
acquisition, and data reduction for a particular experiment. Methods 
are discussed to determine both the systematic (or bias) error in an 
experiment as well as to determine the random (or precision) error 
in the experiment. The detailed analysis is applied to two sets of 
conditions in measuring the effectiveness of an immersed coil heat 
exchanger. It shows the value of such analysis as well as an ap- 
proach to reduce overall measurement uncertainty and to improve 
the experiment. This paper outlines how to perform an uncertainty 
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analysis and then provides a detailed example of how to apply the 
methods discussed in the paper. 


51694 A review of fluidized bed combustion technology in 
the United States. Krishnan, R.P.; Daw, C.S.; Jones, J.E. 
(Oak Ridge National Lab., Oak Rid e, TN). pp 433-455 of 
Heat and mass transfer in fixed a fluidized beds. vanS- 
waaij, W.P.M.; Afgan, N.H. New York, NY; Hemisphere 
Publishing (1986). 

The United States (U.S.) initiated work in fluidized bed com- 
bustion (FBC) in the mid-1960s, with primary emphasis on industri- 
al applications. With passage of the Clean Air Act in 1970, the en- 
vironmental benefits of the technology soon attracted interest. This 
provided the impetus for expanded effort focused on the reduced 
NO/sub x/ emissions resulting from lower combustion temperature 
and SO; capture by means of chemical reaction with limestone or 
dolomite in the fluidized bed. The oil embargo in 1973 further stim- 
ulated interest in FBC technology. Several manufacturers presently 
offer atmospheric fluidized bed combustion (AFBC) and circulating 
fluidized bed combustion (CFBC) units for industrial application in 
the United States. However, FBC for electric power generation re- 
mains in the development and demonstration phase. The Tennessee 
Valley Authority (TVA) and Electric Power Research Institute 
(EPRI) are operating a 20-MW AFBC utility pilot plant and are 
proceeding with plans for a 160-MW(e) demonstration plant with 
other participants. Research has been under way on pressurized flu- 
idized bed combustion (PFBC) at Grimethorpe in South Yorkshire, 
England, and within the United States at the Curtiss-Wright Pilot 
Plant, and at other smaller test facilities. An emerging turbocharged 
PFBC concept will likely stimulate more near-term interest in 
PFBC technology for both industrial and utility applications. The 
major U.S programs and test facilities are described herein; remain- 
ing technical uncertainties are discussed, and the future outlook for 
the technology is assessed. 


4230 Marine Engineering 


51695 (DTH-ISVA—37) Finite element model for water 

wave diffraction including boundary absorption and bottom 
friction. Behrendt, L. (Danmarks Tekniske anna’ 
Lyngby. Inst. for Stroemningsmekanik og Vandby; 
Jun 1985. 187p. NTIS tg Sales Only), PC A09 agi 
File Number 8675294 

Scan aianiisiiabacs Mtatattice 
linear water waves in areas of varying depth has been developed. 
The damping of the wave motion caused by energy loss along 
structures and due to bottom friction has been included in the 
model. Some new quantities: The complex wave energy and the 
complex energy flux have been defined. Using a heuristic principle 
of conservation of complex wave energy it has been demonstrated 
how it is possible from energy conservation equations to construct 
functionals for finite element water wave diffraction calculations. 
The two different functionals constructed are both for intermediate 
depth theory. A hierachy of partially absorbing boundary condi- 
have here been formulated for linear water waves for the first time. 
The absorbing boundary conditions are included in the functionals 
as describing a flux of complex energy out through solid bound- 
aries. It has been successfully demonstrated how the first order as 
well as the new second order partially absorbing boundary condi- 
tions can be included in the functionals this way. The dissipation 
caused by the bottom friction has been described in a new simpli- 
fied manner as a flux of complex energy out through the bottom. 
Including this effect in the energy conservation equations a new 
extra term describing the effect of the bottom friction has been 
added to the functionals. A number of examples from the use of the 
finite element model have been given. This implementation of the 
absorbing boundary conditions as weel as the bottom friction for- 
mulation has been verified. Finally, an example of the use of the 
finite element model for the calculation of diffraction in a realistic 
harbour geometry has been given. 93 refs. 
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4240 Pollution Control Equipment 


REFER ALSO TO CITATION(S) 52010 


51696 (@RAV—20) Separation of mercury from flue 
gases at the SYSAV’s waste incinerator plant in Malmoe. 
Bergstroem, J.; Li ist, J. (Statens Natuurvaardsverk, 
Solna (Sweden)). Jan 1985. 52p. (In Swedish). (SNV- 
1887). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86752966. 

The report presents a study of Mercury distribution in the 
flue gas cleaning system at Malmoe Avfallsvaermeverk. The meas- 
urements shows a mercury flow of 2 g per ton of waste. 10% of 
the mercury was determined as metallic mercury vapour (Hg). The 
remaining mercury is, reactive salts in vapour phase. These salts are 
separated by filtration with fly ash and lime. Metallic mercury are 
not removed from the flue gas although the flue gas temperature is 
lowered to 110 degrees C. More than 90% of the mercury is bound 
in lime and fly ash and removed in the electrostatic precipitator and 
the fabric filter. The total separation efficiency for mercury is be- 
tween 80 and 90%. Mercury removed with the fly ash and lime is 
strongly bound and does not evaporate to any appreciable extent 
during handling and transport. 
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REFER ALSO TO CITATION(S) 51629, 51911, 52160, 52161, 52162, 52163, 
52164, 52165, 52166, 52167 


51697 Oana Gan ANL advanced accelerator 
test facility. Progress report. Konecny, R.; MacLachlan, J.; 
Norems, JR , A.G.; Schoessow, P.; Simpson, J. (Ar- 
gonne Nati Lab., IL (USA)). 1986. Contract W-31-109- 
ENG-38. 3 (CONF- 860629—42). NTIS, PC A02/MF 
A01; 1; = Dep. File Number DE86014543. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

1 bills Wahine nnes tied <li un atin 
transverse and longitudinal wake fields in structures and media. Ini- 
tial experiments with cavities and plasma are being directed at sys- 
tems which could be applied to a high energy linear collider, al- 
though other experiments should be possible. The facility will even- 
tually operate as a user facility. 


51698 (ANL-HEP-CP—86-49) Acceleration of electrons 
by the wake field of proton bunches. Ruggiero, A.G. (Ar- 
— National Lab., IL (USA)). 1986. Contract W-31-109- 
NG-38. st (CONF-860629—40). NTIS, PC A02/MF 

A01; 1; GPO Dep. File Number DE86014545. 
From Linear accelerator conference; Stanford, CA, USA (2 


Jun 19 

Se 
bunches of electrons (or positrons) by the wake field of intense 
proton bunches travelling along the axis of a cylindrical rf struc- 
ture. Accelerating gradients in excess of 100 MeV/m and large 
“transformer ratios”, which allow for acceleration of electrons to 
energies in the TeV range, are calculated. A possible application cf 


the method is an electron- linear collider with luminosity of 
10** cm~? s~1. The relatively low cost and power consumption of 
the method is emphasized. 


51699 (BNL—38488) Light ion program at BNL. 
Foelsche, H.; e D.S.; Thieberger, P. (Brookhaven Na- 
tional Lab., — NY (USA)). Aug or 1986. Contract AC02- 
76CH00016. (CONF-860870—3). NTIS, PC A02/MF 
A0l; 1; GPO ap File Number DE86015071. 

From 13. international conference on high energy accelera- 
tors; Novosibirsk, USSR (7 Aug 1986). 
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At Brookhaven National Laboratory (BNL) two existing fa- 
cilities, the Tandem Van de Graaff machines and the AGS have 
been joined by a beam transfer line, and modified to permit accel- 
eration of light ions (up to sulfur) to energies of 14.6 GeV/amu. 
Light ions supplied by a pulsed ion source are accelerated by the 
Tandem to an energy of about 7 to 8 MeV/amu, and are trans- 
ferred directly into the AGS in the fully stripped state. In the AGS 
an auxiliary rf system has been added to accelerate through the low 
velocity region from about 7 to about 200 MeV/amu, at which 
point the previously existing AGS RF system takes over to com- 
plete the acceleration cycle to full energy, as it normally does for 
protons. Standard resonant slow extraction delivers the beam to the 
existing experimental beam facilities. This is the first phase of a 
long range program to provide facilities for relativistic heavy ion 
experiments with fixed targets and ultimately with colliding beams 
at BNL. The design objectives for this project and preliminary re- 
sults obtained during the commissioning of the light ion program 
are described in this paper. Plans for a future second phase, a boost- 
er accelerator to permit heavy ion acceleration in the AGS, and of 
the third phase, a proposed Relativistic Heavy Ion Collider (RHIC) 
are briefly mentioned as well. 


(BNL—38494) Polarized proton acceleration at the 
Brookhaven AGS, Ahrens, L.A. (Brookhaven National Lab., 
Upton, NY (USA)). 1986. ge AC02-76CH00016. 6p. 
(CONF-860870—4). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86015080. 

From 13. international conference on high energy accelera- 
tors; Novosibirsk, — (7 Aug 1986). 
At the conclusion of po proton commissioning in Feb- 
ruary i906, protons with an average polarization of 45%, momen- 
tum of 21.7 GeV/c, and intensity of 2 x 10’° protons per pulse, 
were extracted to an external polarimeter at the Brookhaven AGS. 
In order to maintain this polarization, five intrinsic and nearly forty 
imperfection depolarizing resonances had to be corrected. An ap- 
parent interaction between imperfection and intrinsic resonances 
occurring at very nearly the same energy was observed and the 
correction of imperfection resonances using “beat” magnetic har- 
monics discovered in the previous AGS commissioning run was 
further confirmed. 


51701 (BNL—38561) BNL accelerator plans. Lowen- 
stein, D.I. (Brookhaven National Lab., Upton, NY (USA)). 
1986. Contract AC02-76CH00016. 7p. (CONF-860701—11). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86015143. 

From 23. international conference on high-energy physics; 


Rebel CA. OS USA (16 Jul = 
khaven Nati Laboratory plan for high energy 


and heavy ion physics accelerator use for the next ten-year period 
is described. The two major initiatives are in the construction of 
the Relativistic Heavy Ion Collider and the upgrade of the Alter- 
nating Gradient Synchrotron to a “Mini Kaon Factory”. 


51702 (BNL—51932) Conceptual design of the Relativis- 
tic Heavy Ion Collider: RHIC. (Brookhaven National Lab., 
Upton, NY (USA)). May 1986. Contract AC02-76CH00016. 
290p. NTIS, PC A13/MF A01; 1; GPO Dep. File Number 
DE86015959. 

The complete Relativistic Heavy Ion Collider (RHIC) facili- 
ty will be a complex set of accelerators and beam transfer equip- 
ment connecting them. A significant portion of the total facility 
either exists or is under construction. Two existing Tandem Van de 
Graaff accelerators will serve for the initial ion acceleration. Ions 
with a charge of -1 would be accelerated from ground to +15 MV 
potential, pass through a stripping foil, and accelerate back to 
ground potential, where they would pass through a second strip- 
ping foil. From there the ions will traverse a long transfer line to 
the AGS tunnel and be injected into the Booster accelerator. The 
Booster accelerates the ion bunch, and then the ions pass through 
one more stripper and then enter the Alternating Gradient Syn- 
chrotron (AGS), where they are accelerated to the top AGS 
energy and transferred to the collider. Bending and focusing of ion 
beams is to be achieved by superconducting magnets. The physics 
goals behind the RHIC are enumerated, particularly as regards the 
study of quark matter and the characteristics of high energy nucle- 
us-nucleus collisions. The design of the collider and all its compo- 
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nents is clescribed, including the injector, the lattice, magnet system, 
cryogenic and vacuum systems, beam transfer, injection, and dump, 
rf system, and beam instrumentation and control system. Also given 
are cost estimates, construction schedules, and a management plan. 
(LEW) 


51703 (CEA-CONF—7826) Saclay electron linac. A pro- 
posal for a 1.7 GeV, quasi-CW electron facility and some 
ideas concerning the new type of detectors needed. Schuhl, C. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)). Mar 1985. 8p. (CONF-850318—3; DPh-N- 
S—2252). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86751265. 

From 2. workshop on perspectives in nuclear physics at in- 
termediate energies; Trieste, Italy (25 Mar 1985). 

A proposal for the transformation of the 700 MeV Saclay 
electron linac facility (ALS) into a 1.7 GeV, quasi-CW electron fa- 
cility is described. Different solutions are examined. Polarized elec- 
trons would be available in the whole energy range. To reach the 
required performances, the linac sections can be used but the ma- 
chine structure has to be rebuilt with new klystrons. The 100 per 
cent duty factor is obtained with a stretcher ring. New type of ex- 
perimental set-up having wide acceptance in solid angle and mo- 
mentum bite will be discussed. 


51704 (CEA-CONF—8210) New control system of the 
Saclay Linear Accelerator. Gournay, J.F. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Inst. de Recherche Fondamentale (IRF)). Oct 1985. 8p. 
(CONF-8510319—1; DPh-N-S—2307). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86752451. 

From VMEbus in physics conference; Geneva, Switzerland 
(7 Oct 1985). 

A néw control system for the Saclay Linear Accelerator de- 
signed during the two past years is now in operation. The computer 
control architecture is based on 3 dedicated VME crates: one crate 
with a disk-based operating system runs the high level application 
programs and the database management facilities, another one man- 
ages the man-machine communications and the third one interfaces 
the system to the linac equipments. At the present time, communi- 
cations between the VME micro-computers are done through 16 bit 
parallel links. The software is modular and organized in 
layers, the database is fully distributed. About 90% of the code is 
written in FORTRAN. The present status of the system is dis- 
cussed and the hardware and software developments are described. 


51705 (CONF-860629—45) Development of a heavy-ion 


linac based on interdigital accelerating struc- 
tures. Shepard, K.W. (Argonne National Lab., IL (USA)). 
1986. Contatit W-31-109-ENG-38. 6p. NTIS, S, PC 02/MF 
A01; 1; GPO Dep. File Number DE86014341. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

Four types of superconducting accelerating structures are 
being developed for use in a low-velocity positive-ion injector linac 
planned for ATLAS heavy-ion accelerator. A prototype of the first 
of these, an interdigital four-gap structure, has been completed and 
tested at accelerating gradients up to 10 MV/m, corresponding to a 
maximum surface electric field of 40 MV/m and an effective accel- 
erating potential of 1 MV/resonator. The 48.5 MHz resonant cavity 
has an active length of 10 cm and is designed for particle velocities 
in the range 0.007c < v < 0.014c. Prototypes of the remaining 
three resonator types required for the linac are under construction. 


51706 SS Report of _ DOE Review 
Committee on the conceptual design of the Superconducting 
Super wars ee Office of Energy Research, Wash- 
Nfs’ PC Energy Physics Div), May 1986. 199p. 

S AOS /MF AOl; 1; GPO Dep. File Number 
DEsenaasy. 


The review of the conceptual design of the Superconducting 
Super Collider includes a review of the scientific basis of the facili- 
ty and an overview of its technical systems, conventional systems, 
environment and safety, and reliability. The technical systems are 
evaluated, including the accelerator physics, injector systems, mag- 
nets, and cryogenic and vacuum systems. An overall review and 
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evaluation is given with respect to the cost estimate, construction 
schedule, and funding profile. Subcommittee reports are ene 
for accelerator physics, injector systems, magnets, cryogenics and 
vacuum, other technical systems, conventional facilities, manage- 
ment support, and environment and safety. Cost estimates of the 
Conceptual Design Group and the DOE are compared by work 
breakdown structure. (LEW) 


51707 (DOE/SF/00515—T66) Stanford Linear Accelera- 
tor Center monthly report for July 1986. (Stanford Linear 
Accelerator Center, Menlo Park, CA (USA)). 21 Aug 1986. 
Contract AC03-76SF00515. 22p. NTIS, PC A02, A0l; 
1; GPO Dep. File Number DE86014975. 

Operational activities for the month of July 1986 are report- 
ed in the areas of accelerator and research operations, research area 
and experiment status, accelerator improvements, research division 
developments, and publications for the month. (LEW) 


51708 (IN2P3—83-09, pp 235-251) Present state and 
near future of particle snide in the high-energy field. 
Leleux, G. 1983. (In French). NTIS (US Sales Only), PC 
Al3/MF A0l. File Number DE86751282. (CONF- 
8309384—). 

From Summer school of particle physics; Marseille, France 
(5 Sep 1983). 

This paper reviews the big accelerators which will operate 
for High-Energy Physics in the coming years. In doing this, the 
minimum acceleration gradient which has to be obtained through 
the new acceleration techniques is defined, so as to be able to race 
for higher energies. One states briefly the laws underlying size and 
cost estimates for circular accelerators. 3 refs. 


51709 (IPNO-GTA—85-01) Study of the cyclotron cen- 
tral area with the Agora program. Mandrillon, P. (Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire). 
1985. 18p. (In French). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86752448. 

The central area of the compact superconducting cyclotron 
developed in Orsay for medicine is designed. Trajectories are stud- 
ied with a program named Agora which computerizes the data. 


51710 (LA—10738-PR) pra at LAMPF., Progress 
report, January-December 1985. Allred, J.C.; Talley, B. 
(eds.). (Los Alamos National Lab., NM (USA). Meson 
Physics Facility). May 1986. Contract W-7405-ENG-36. 
33lp. NTIS, PC A15/MF A0O1; 1; GPO Dep. File Number 
DE86014891. 

Research performed at LAMPF during 1985 is reported in 
the areas of: nuclear and particle physics; atomic and molecular 
physics; materials science; radiation-effects studies; biomedical re- 
search and instrumentation; nuclear chemistry; radioisotope produc- 
tion; and physics theory. Also reported are the status of LAMPF- 
Il, facility development work, and accelerator operations. (LEW) 


51711 (LA-UR—86-1774) Fabrication and tuning tech- 
niques for side-coupled electron accelerator structures. Hans- 
borough, L.D.; Clark, W.L.; DePaula, R.A.; Martinez, F.A.; 
Roybal, P.L.; Wi L.c.; Young, L.M. (Los Alamos 
National Lab., NM (USA)). 1986. Contract W-7405-ENG- 
36. 4p. (CONF-860629—51). NTIS, PC A02/MF AO}; 1; 
GPO Dep. File Number DE86015343. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 19 

Deeanten in 1979, Los Alamos entered into a collaboration 
ee Oe en eee ae Sere meee eae ae a 
vanced cw microtron accelerator. The accelerating structures (one 
0.9-m-long, one 2.7-m-long, and two 4.0-m-long) containing a total 
of 184 accelerating cavities have been fabricated and tuned to the 
2380-MHz operating frequency. New methods simplified the fabri- 
cation of these structures and eliminated several furnace-brazing 


Department of the University of Illinois. Refinements of the de- 
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scribed techniques will allow future accelerators of this type to be 
fabricated by private industry. 


51712 (SLAC—296, pp 239-249) Very high energy col- 
liders, Richter, B. Jul 1985. NTIS, PC A99/MF AO1. File 
Number DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA es Jul 1985). 

The SLC project at the Stanford Linear Accelerator Center 
PPE nae platans orp ne se camden 
ing beam technique, the linear collider, that reduces the cost per 
unit energy of electron-positron colliders. This technique can in 
principle make practical electron colliders of very high energy. 
Eventually, we will want to build accelerators of much higher 
energy than those we talk about now, and in this paper the author 
will do some large extrapolation to see what kind of machines those 
might be. It is not enough to consider energy, for it is also neces- 
sary that the intensity (luminosity) be sufficient to study the physi- 
cal processes of interest. In looking at intensity issues the author 
bases analysis on the physics that we know and some very general 
scaling laws. In looking at both electron and proton machines, the 
electron machines will turn out to be more ing and the 
author will review the basic design principles of very high energy 
linear colliders. 


51713 (SLAC—296, pp 251-272) Some issues involved in 
designing a 1 TeV (c.m.) e*~ linear collider using conventional 

technology. Loew, G.A. Jul 1985. NTIS, PC A99/MF A011. 
File seas DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, = (29 Jul 1985). 

the series of reviews devoted to the future of e*~ linear 

cdiiieun in taeda odie ore 
machine with a center of mass energy of 1 TeV which uses con- 
ventional technology. By conventional technology here is meant 
that the process of acceleration is achieved as is usual in common 
electron linear accelerators, namely that the electron and positron 
bunches receive their energy from RF fields stored in copper struc- 
tures at room temperatures. The RF power is generated by a sepa- 
rate self-contained device such as a klystron or other microwave 
tube. This process contrasts with more futuristic schemes described 
in the other articles which use wake fields, plasmas and/or lasers. 
The 1 TeV c.m. energy (ten times that of the SLC) was chosen be- 
cause it falls into an intermediate range where, as will be seen, the 
conventional techniques can conceivably still be used although they 
must be stretched to their capacity, but above which different re- 
gimes are entered and new approaches are clearly required. 


51714 (SLAC—296, pp 273-296) Wake field 


accelera- 
tors. Wilson, P.B. Jul 1985. NTIS, PC A99/MF A01. File 
Number DE86007853. (CONF-850768—). 
From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 
In a wake field accelerator a high current driving bunch in- 
jected into a structure or plasma produces intense induced fields, 
which are in turn used to accelerate a trailing charge or bunch. The 
driving bunch and the accelerated bunch may or may not follow 
the same path through the structure. An important concept is the 
so-called transformer ratio. The driving bunch induces a retarding 
field within the bunch as the kinetic energy of the bunch is trans- 
formed into electromagnetic energy in the wake field. The maxi- 
mum absolute value of this retarding field is denoted by E~/sub m/ 
. The transformer ratio is then R identical to E*/sub m//E~/sub 
m/, where E*/sub m/ = E/sub a/ is the maximum accelerating 
gradient seen by a test charge moving behind the driving bunch on 
the same or on a parallel path. The retarding and accelerating fields 
are assumed to be averaged over the length of the structure, or 
over one period if the structure is periodic. Design considerations 
for wake field accelerators are discussed. 


51715 (SLAC—296, 297-313) Plasma accelerators. 
Ruth, R.D.; Chen, P. Jul 1985. NTIS, PC A99/MF AO1. 
File Number DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 
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In this paper the authors discuss plasma accelerators which 
might provide high gradient accelerating fields suitable for TeV 
linear colliders. In particular the authors discuss two types of 
-plasma accelerators which have been proposed, the Plasma Beat 
Wave Accelerator and the Plasma Wake Field Accelerator. The 
authors show that the electric fields in the plasma for both schemes 
are very similar, and thus the dynamics of the driven beams are 
very similar. The differences appear in the parameters associated 
with the driving beams. In particular to obtain a given accelerating 
gradient, the Plasma Wake Field Accelerator has a higher efficien- 
cy and a lower total energy for the driving beam. Finally, we show 
for the Plasma Wake Field Accelerator that one can accelerate 
high quality low emittance beams and, in principle, obtain efficien- 
cies and energy spreads comparable to those obtained with conven- 
tional techniques. 


51716 + AP: rb. 315-330) Collider scaling and 
cost estimation. Palm Jul 1985. NTIS, PC A99/MF 
A01. File Number DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

The primary motivation for high energy physicists to study 
new acceleration mechanisms is to find a way to build colliders at 
energies above the SSC at costs less than the SSC. Cost consider- 
ations are, unfortunately, crucial. It is simply not useful to know 
how to build an accelerator that would cost 100 billion dollars. Al- 
though it is difficult to make cost estimates without knowing the 
technology, the author believes the attempt is useful and that is the 
purpose of this paper. In comparing a linear collider, assumed to be 
electron positron, with the SSC, a circular proton-proton machine, 
we need to know the parameters of each that will attain equivalent 
physics. Strictly there is no such equivalence. The two machines 
have different strengths and weaknesses and are in many ways 
complimentary. Nevertheless we can establish equivalent param- 
eters for the production of particular final states and make some 
kind of average over different such states. Accelerator require- 
ments, cost optimization and cost scaling laws are discussed for 
these two configurations. 


51717 (SLAC-CN—342) Recent upgrading of the model- 
ling program COMFORT. Hawkes, C.; Lee, M. (California 
Inst. of Tech., Pasadena (USA); Stanford Linear Accelera- 
tor Center, Menio Park, CA (USA)). 2 Sep 1986. Contract 
AC03-76SF00515;A.C03-81ER40050. 7p. NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86015621. 

The computer code COMFORT, developed for the online 
control of machine functions at the SLC, has recently undergone 
several modifications to overcome some of its limitations. This note 
describes the reasons for these changes, the methods employed, 
some test results and the applications of the new version of the pro- 
gram. 


51718 (SLAC-PUB—3944) Special SLC linac develop- 
ments. Seeman, J.T.; Sheppard, J.C. (Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA)). Apr 1986. Contract 
AC03-76SF00515. Tp. (CONF-860629—46). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE8601 5209. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

The linac of the SLAC Linear Collider (SLC) is required to 
accelerate several intense electron and positron bunches to high 
energy while maintaining their small transverse dimensions and 
energy spectra. Many of the linac systems have been upgraded to 
the new stringent SLC design criteria. The remaining systems will 
be completed in the summer of 1986. Special instruments and con- 
trols have been developed to monitor and manipulate these small 
but potent beams. A brief review of the SLC requirements is given. 
A broad survey of the recent development is made encompassing 
longitudinal and transverse wakefield reductions, Landau damping, 
energy and position feedback systems, beam diagnostic and beam 
current fluctuations. 
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51719 (SLAC-PUB—3986) Progress report on the SLAC 
Linear Collider. Rees, J. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). Jun 1986. Contract AC03- 
76SF00515. 6p. (CONF-860629—36; SLAC-CN—336). 
NTIS, PC A0O2/MF AOl1; 1; GPO Dep. File Number 
DE86014119. 

From Linear accelerator conference; Stanford, CA, USA (2 


Jun = 

SLAC Linear Collider project (SLC) is reported as 
being near completion. The performance specifications are tabulat- 
ed both for the initial form and for eventual goals. Various parts of 
the SLC are described and the status of their construction is report- 
ed, including the front end electron gun and booster, the linac, 
damping ring, positron source, SLC arcs, and conventional facili- 
ties. 5 refs., 12 figs. (LEW) 


51720 (SLAC-PUB—4012) SLC - status and develop- 
ment. Fischer, G.E. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). Jun 1986. Contract AC03- 
76SF00515. 9p. (CONF-860870—2). NTIS, PC A02/MF 
AO0l; 1; GPO . File Number DE86015210. 

From 13. international conference on high energy accelera- 
tors; Novosibirsk, USSR (7 Aug 1986). 

The status of a three year construction program, begun Oc- 
tober 1, 1983, of the SLAC Linear Collider is reviewed and evolu- 
tions of the original conceptual design are discussed. Subsystems of 
the project, that are described with emphasis on new or unusual 
technology, include: Electron Source and Injector, Damping Rings, 
Linear Accelerator Development, Energy (Klystron and Modula- 
tor) Upgrades, Positron Production and Reinjection, Arc Trans- 
port, Final Focus System, Control System and Conventional Facili- 
ties. Results from the commissioning program, which began in early 
1986, and plans for the operation of the machine are presented. 


51721 (TRI-PP—86-44) High intensity proton synchro- 
trons. Craddock, M.K. (British Columbia Univ., Vancouver 
(Canada). Dept. of Physics; TRIUMF, Vancouver, British 
aa (Canada)). May 1986. 10p. (CONF- -860575—50). 

S (US Sales Only), PC A02/MF AOl1. File Number 
DESEIOGT4. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

Strong initiatives are being pursued in a number of countries 
for the construction of “kaon factory” synchrotrons capable of pro- 
ducing 100 times more intense proton beams than those available 
now from machines such as the Brookhaven AGS and CERN PS. 
Such machines would yield equivalent increases in the fluxes of 
secondary particles (kaons, pions, muons, antiprotons, hyperons and 
neutrinos of all varieties) - or cleaner beams for a smaller increase 
in flux - opening new avenues to various fundamental questions in 
both particle and nuclear physics. Major areas of investigation 
would be rare decay modes, CP violation, meson and hadron spec- 
troscopy, antinucleon interactions, neutrino scattering and oscilla- 
tions, and hypernuclear properties. Experience with the pion facto- 
ries has already shown how high beam intensities make it possible 
to explore the “precision frontier” with results complementary to 
those achievable at the “energy frontier”. This paper will describe 
proposals for upgrading the AGS and for building kaon factories in 
Canada, Europe, Japan and the United States, emphasizing the 
novel aspects of accelerator design required to achieve the desired 
performance (typically 100 pA at 30 GeV). 34 refs. 


51722 (UCID—20786) Linear induction 

rameter options. Birx, D.L.; , G.J.; Reginato, ut. 
(Lawrence Livermore Natio Lab., CA say 21 
1986. Contract W-7405-ENG-48. . NTIS, 02/MF 
A01; GPO Dep. File Number DE8 15003. 

The principal undertaking of the Beam Research Program 
over the past decade has been the investigation of propagating in- 
tense self-focused beams. rare the major activity of the pro- 
gram has shifted toward the investigation of converting high qual- 
ity electron beams directly to laser radiation. During the early 
years of the program, accelerator development was directed toward 
the generation of very high current (>10 kA), high energy beams 
(>50 MeV). In its new mission, the program has shifted the empha- 
sis toward the production of lower current beams (>3 kA) with 





high brightness (>10° A/(rad-cm)?) at very high average power 
levels. In efforts to produce these intense beams, the state of the art 
of linear induction accelerators (LIA) has been advanced to the 
point of satisfying not only the current requirements but also future 
national needs. 


51723 Linear colliders - 1985, Rees, J. (Stan- 
ford Linear Accelerator Center, Stanford Univ., Stanford, 
pr pp 610-613 of Proceedings of the international Euro- 
physics conference on high energy physics. Bari, Italy; Uni- 
versity of Bari (1985). (CONF-850721—). Contract AC03- 
76SF00515. 

From International Europhysics conference on high energy 


hysics; Bari, Italy (18 Jul 1985). 
: It was at the beginning of this decade, the decade of the 


eighties, that the linear collider emerged as the most promising ma- 
chine with which to meet the challenge of colliding lepton beams 
in the TeV region of energies. Although the concept of the linear 
collider had been discussed in print earlier, and it had been under 
study in Novosibirsk, the superiority of the linear collider over the 
storage ring at very high energies was first strongly emphasized in 
the report of the 1978 ICFA Workshop at Fermilab. It was gener- 
ally agreed that the linear collider would prove more economical 
to build than a storage ring of equivalent energy and at least as eco- 
nomical to operate for beam energies above several hundred GeV. 
This means, if it is true, that LEP will likely be the largest and the 
last electron-positron storage ring built for colliding beams. Opinion 
in the world has not changed much since that time, and much ac- 
tivity has developed in connection with linear colliders. 
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51724 (GANIL-A—85-02) New beam diagnostics at 
GANIL: very sensitive current transformers in beam lines and 
counting system of beam turns in cyclotrons. Loyer, F.; 
Andre, T.; Ducoudret, B.; Rataud, J.P. (Grand Accelerateur 
National d’'Ions Lourds (GANIL), 14 - Caen (France)). 
1985. 4p. (CONF-850504—312). NTIS (US Sales Only), PC 
A02/MF A01. File Number DE86751264. 

From Particle accelerator conference; Vancouver, Canada 
(13 = 1985). 

‘wo new beam diagnostics have been designed and are in 
operation at GANIL: - To measure very small beam currents with- 
out intercepting the beam, transformers have been developed by 
using source pulsation. - As the accelerated orbits in the second 
main cyclotron are overlapping one another, we cannot count the 
number of turns by a classical moving probe. Therefore we com- 
pute the cross-correlation function of the beam signals detected on 
inductive probes at the input and the output of the cyclotron. 
Thence the right number of beam turns can be calculated. 


51725 a ee ogh? 253-284) New 
198 


Henke, H. NTIS (US Sales Only), PC 
Al13/MF AOl. File Number DE86751282. (CONF- 
8309384—). 
From Summer school of particle physics; Marseille, France 
o— 
lection of new accelerating techniques is presented. The 
itis Ratenbansmpmieaanel amdicate ine media e 
achieve high accelerating gradients. All schemes belong to one of 
three essentially different classes: - Near field accelerators, where 
the particles travel on straight trajectories in free space. The accel- 
erating field, parallel to the trajectory, is guided by a nearby struc- 
ture with dimensions of the order of the R.F. wave-length (grating 
accelerator) or the bunch length (wakefield accelerator). - Far-field 
accelerators. The particles travel in free space on curved trajector- 
ies and the acceleration takes place in transverse direction by an el.- 
magn. beam in free space or weakly guided (inverse free-electron- 
laser accelerator). - Media accelerators. The particles travel on 
straight trajectories in a medium (gas, plasma) and are accelerated 
either by el. magn. or el.-static fields parallel to their trajectory 
(beam wave accelerators, beam front accelerators, plasma beat- 
wave accelerator). 31 refs. 
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51726 (INR—1951/25/PL/B) Correction of the real 
magnetic field and beam tracing in U200P cyclotron. Zar- 
emba, S.; Weychert, C. (Institute of Nuclear Research, 
Warsaw (Poland)). 1982. 47p. (in Polish). Energetics and 
Atomic Energy Information Centre, Palace of Culture and 
Science, PL-00-901 Warsaw, Poland. 

Published in 1983. 

In the work magnetic field parameters of U200P cyclotron 
were calculated to achieve isochronism as well as radial and verti- 
cal focusing of accelerated particles. Magnetic field mean value 
corrections and required flutter range were determined. Particle 
tracing allows to investigate an influence on the particle motion 1 
and 2 harmonic in Fourier analysis of the magnetic field and shows 
the possibility to use this effect for orbit separation before electro- 
static deflection. 


51727 (INR—1964/25/PL/A) On definition 
of the central geometry in cyclotrons. Sura, J. (Institute of 
Nuclear Research, Warsaw ‘Poland)). 1983. 22p. Energetics 
and Atomic Energy Information Centre, Palace of Culture 
and Science, PL-00-901 Warsaw, Poland. 

The central geometry in cyclotrons is preliminarily defined 
by centering the central orbit on a smooth acceleration curve. Nu- 
merical results and examples are given. 


51728 (LBL—21347) Head-to-tail velocity tilt in an ion 
induction linac. Kim, C.H.; Judd, D.L.; Laslett, L.J.; Smith, 
L.; Warwick, A.I. (Lawrence Berkeley Lab., CA (USA)). 
Jun 1986. Contract AC03-76SF00098. 10p. (CONF- 
860510—13). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE86015195. 

From Symposium on heavy ion fusion; Washington, DC, 
USA * May 1986). 

In the earleir stages of acceleration in a heavy-ion-induction 
linac, acceleration and bunching rates are constrained by the allow- 
able value of head-to-tail velocity tilt at a given location. If focus- 
ing parameters at a given location are fixed, the velocity tilt should 
be less than a certain upper bound to avoid too much envelope var- 
iation and consequent beam losses. For space charge dominated 
beams, we found some favorable particle distributions in longitudi- 
nal phase space for which the maximum-matched-beam envelope at 
a given location is almost constant with respect to time, in spite of 
the presence of a large velocity tilt. Mismatch oscillations can be 
reduced by slow variation of the velocity tilt and slow current am- 
plification. Under these circumstances, the velocity tilt can be as 
large as allowed by the usable range of o/sub 0/. Behavior of Cs 
ion beams with very large velocity tilts (up to 40%) are studied ex- 
perimentally in MBE-4 and the results are presented. 


51729 (OUP—85-25) Beam handling system of the Oslo 
Cyclotron. Messelt, S. (Oslo Univ. (Norway). Fysisk Inst.). 
Nov 1985. 22p. NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE86703267. 

The beam optic system of the Oslo Cyclotron is described. 
A computer program for the calculation of optimal settings of qua- 
dropoles is presented. The reliability of the computer program is 
confirmed by experimental data. 


51730 (SAND—86-1333) Estimate of MIMAS discharge 
rates due to electron neutral collisions. Shokair, I.R. — 
National Labs., Albuquerque, NM (USA). Directed Ener 
Physics Div.). Jul 1986. Contract AC04-76DP00789. 3 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE86015109. 

The magnetically insulated macro-particle accelerator system 
(MIMAS) is envisioned to be in an orbit at an altitude where there 
is a finite density of neutral hydrogen and electrons. It is possible 
that electron-neutral collisions will play an important role in dis- 
charging the torus due to the net change in electron momentum in 
such collisions. In this work we attempt to estimate the discharge 
rate due to this mechanism for a simplified equilibrium. This is done 
by assuming that electrons behave as a cold nonrelativistic and non- 
diamagnetic fluid. It is also assumed that magnetic field lines are 
equipotentials. With these assumptions the electron fluid equations 
coupled with Poisson’s equation are solved in toroidal coordinates 





43 PARTICLE ACCELERATORS 
4302 Beam Dynamics, Field Calculations, And lon Optics 


yielding density, velocity and potential profiles. The discharge rate 
is also calculated. It is found that the discharge rate due to elec- 
tronneutral collisions is much less than previously thought, howev- 


er, the current needed to insure magnetic insulation is found to be 


higher than previously estimated for the bare torus case. 


51731 (SLAC/AP—53) Electron dynamics 
and nonlinear wigglers. Jowett, J.M. (Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA)). Jun 1986. Contract 
ACO03-76SF00515. 33p. (CONF-8609124—1). NTIS, PC 
A03/MF AOI; 1; GPO Dep. File Number DE86012778. 

From CERN Accelerator School course on advanced accel- 
erator ns Se eee 

physics of electron motion in storage rings is described 

by supplementing the Hamiltonian equations of motion with fluctu- 
ating radiation reaction forces to describe the effects of synchrotron 
radiation. This leads to a description of radiation damping and 
quantum diffusion in single-particle phase-space by means of 
Fokker-Planck equations. For practical purposes, most storage rings 
remain in the regime of linear damping and diffusion; this is dis- 
cussed in some detail with examples, concentrating on longitudinal 
phase space. However special devices such as nonlinear wigglers 
may permit the new generation of very large rings to go beyond 
this into regimes of nonlinear damping. It is shown how a special 
combined-function wiggler can be used to modify the energy distri- 
bution and current profile of electron bunches. 


51732 (SLAC-CN—333) Perturbations to the horizontal 
off-energy functions in the arcs. Sands, M.; , Weng, W. (Stan- 
ford Linear Accelerator Center, Menlo Park, CA (USA)). 
20 Jul 1986. Contract AC03-76SF00515. 14p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number D 14974. 

The perturbation of off-energy functions in the arcs affects 
the SLC performance in two ways. First of all, it introduces addi- 
tional emittance blow-up in the arcs through synchrotron radiation 
loss. Secondly, if the perturbation is too large, the chromatic cor- 
rection in the final focus cannot completely suppress the eta at IP 
resulting in a larger beam size. Both effects reduce the luminosity. 
In this report an analysis is made of the disturbances to the horizon- 
tal eta-function generated by imperfections in the arcs ad their ef- 
fects are estimated. 


51733 

and the matched dispersion function 

guth, T.; Kheifets, S.; Murray, J.J. (Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA)). 28 Aug 1986. Con- 
tract AC03-76SF00515. 6p. S, PC A A01; GPO 
Dep. File Number DE86015543. 

The general integral condition connecting the field, its deriv- 
ative and the resulting eta function derived for any lattice is applied 
to the achromats of the SLC Arcs. This condition can be combined 
with the non-dispersive condition to give a simple parameterization 
of second-order achromats constructed of combined function mag- 
nets. 


51734 (SLAC-P’ Present optics options for 
TeV colliders. Spencer, J.E. ee te eee 
Center, Menlo Park, CA (USA)). May 1986. Contract 
AC03-76SF00515. 5p. (CONF-860629—26). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86013439. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

A practical approach for implementing TeV collider optics 
with high luminosities £ ~ 10** [cm? s]~' but without large pinch 
effects is given using current alternatives. Characteristics are con- 
sidered that constrain the optics and the types and orders of mag- 
nets required. A modified linac FoDo cell based on permanent 
magnet hybrid quadrupoles is discussed. Similarly, a 
permanent magnet telescopic system that allows variation of beta, 
eta and energy is suggested for the final focus. The basic cell for 
low emittance damping rings can also be constructed solely from 
permanent magnets. Small diameter, low permeability, high field 
permanent magnets have proven useful for injection and extraction 
lines and are also compatible with the large particle near the inter- 
action regions as well as with exotic experiments for production 
and use of secondary beams or for multi-bunch coalescing schemes 
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for control of longitudinal bunch distribution. An 8-10 GeV proto- 
type cell and final focus experiment is proposed to verify and study 
such systems as well as do some interesting physics tests. One ex- 
ample, which could be used with the PEP storage ring, would con- 
vert an external electron beam into a photon beam to avoid beam- 
strahlung effects - a major problem for high energy e+-- colliders. 


51735 Sees Control of beam dynamics in 
energy induction linacs. , G.J. (Lawrence Liver- 
more National Lab., CA (USA)). 29 Jul 1986. Contract W- 
7405-ENG-48. 7p. (CO -860629—44). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86014777. 

From Linear accelerator conference; Stanford, CA, USA (2 


Jun 1986). 

The Advent of laser-ion-guiding in the Advanced test Accel- 
erator along with the development of accelerator cavities optimized 
with respect to beam breakup coupling impedence now make it 
possible to consider a new class of high current, high emergy linear 
induction accelerators. The control of the beam breakup and other 
instabilities by laser guiding and by various magnetic focusing 
schemes will be discussed along with the scaling laws for the 
design of such machines to minimize the growth of the beam break- 
up instability. Many linacs, particularly induction linacs are limited 
in performance by the beam breakup (BBU) instability. The instabil- 
ity is found in two forms. In the first form the accelerating cavities 
communicate with one another through interaction with the beam 
and through propagation of cavity fields through the accelerator 
structure. In the second form which is the more virulent of the 
two, the cavities couple to each other only through their interac- 
tions with the beam. It is this second form of PPU that will be dis- 
cussed in this paper. 
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51736 (AECL—8478) Physics case 
tector system. Horn, D. (Atomic Ener; 
Chalk River, Ontario. River Nuclear Labs.). on 
1984. 58p. NTIS (US Sales Only), PC A04/MF AOl1. 
Number DE86703069. 

This report is an examination of the physics which would be 
accessible to a large multiparticle detector system when used with 
heavy ion beams of 10 to 50 MeV/u from the Chalk River Tandem 
Accelerator Superconducting Cyclotron Complex (TASCC). 


51737 (ANL-HEP-CP—86-42) High energy 

beams from hyperon decays. Underwood, D.G. (Ar 
National Lab., IL (USA)). 1986. Contract W-31-109-ENG- 
38. 5p. (CONF-860575—37). NTIS, PC A02/MF AOI; 1 
GPO Dep. File Number DE86014583. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

The use of various ways to utilize lambda decays to obtain 
polarized beams of protons and antiprotons is emphasized. Exam- 
ples described are the Fermilab polarized beam, now under con- 
struction, and the use of similar techniques at other energies. Beam 


for a multiparticle de- 
of Canada Ltd., 


G-38. 3p. 
PC Ag2/MF A0l; 1; GPO . File Number DE86014544. 
rom Linear "accelerator conference; Stanford, CA, USA (2 


fen 1988 
built on the Argonne 20 MeV electron linac. The system is de- 
signed to rotate the bunch from the present measured pulse length 


of 38 psec FWHM, to pulse lengths of 5 to 6 ps with the large in- 
stantaneous currents (1 to 4 kA) possible instantaneous current. 
This system was necessary to extend the study of reactive frag- 
ments of molecules to the time scale of a few picoseconds, in par- 
ticular to examine the chemistry of electrons and ions before and 
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of 15.7 mmmr have been measured for 40 nC of accelerated charge 
and 8 mmmr at 10 nC. The energy spread of dE/E = 1% 
(FWHM) has been measured at 40 nC. Thus the accelerated beam 
has excellent time structure, high current, and good emittance. 


system ig 
Y.; Khoe, T. (Argonne National Lab., IL (USA). 1986. 
Contract W-31-109-ENG-38. 4p. (CONF- -860629—43). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86014540. 

From Linear accelerator conference; Stanford, CA, USA (2 


Jun 1986). 

Tie Anguilte 6 Gd Xtete Dinan vith eas sadibeni ieben 
than electrons in order to avoid ion trapping of the residual gas. 
One of the primary requirements of the linac system is the capabil- 
ity to deliver relatively intense short bunches of positrons in the 
stationary buckets of the booster synchrotron without utilizing a 
positron accumulator ring. A linac system for accomplishing this 
task is described. It consists of a 200-MeV, high-current, electron 
linac and a 450-MeV positron linear accelerator with a DESY-type 
converter in between. The first accelerating section of the electron 
linac is a high field standing wave structure. The rest of the accel- 
erating sections for both the electron and positron linacs are con- 
ventional disk-loaded TW guides using the SLAC-SLED pulse 
compression scheme. 


51740 (BNL—38413) Undulator based scanning micro- 

scope at the National Light Source. a 

Zs eG Ade, H.; Jacobsen, C.; ~ J.; McNulty, L; 
osser, 


Contract "aa ABE 5p. Gor (CONF- 860880—21). 


NTIS, PC A02/MF AO0Ol; 
DE86014772. 


Dep. File Number 


From 30. ee en ee and optoelec- 
tronic engineering; San Diego, CA, USA (17 Aug 19) 

A second generation scanning SAC Ang RO. 
couitiiamttins: dale te: sditae tanta tiem oe seme 
bightness available at the soft x-ray undulator. The new instrument 
ee ee eee eee ee eee eee 
100, and to improve resolution, stability, and reproducibility. 

51741 (BNL—38459) Status of magnet system for RHIC. 
i J.; Dahl, P.; Fernow, R.; 
Garber, M.; Ghosh, A; Goodzeit, C.; Greene, A.; 

Pe Herrera, J . (Brookhaven National Lab., Upton, NY 
(USA)). 1986. " Contract AC02-76CH00016. (CONF- 
860575—52). caaabs PC A02/MF AO0Ol; 1; G Dep. File 
Number DE86015077 

From 2. conference on particle and nuclear physics; Lake 

ton Oo ea 

Relativistic Heavy Ion Colliding beam accelerator 
uch ing. bos groves & Soetbeten National 
The machine would beams of energies up to 100 
GeV/amu of ions as heavy as Au. The facilities necessary to ac- 
celerate these ions up to 11 GeV/amu are either already operation- 
al or under construction at BNL. This paper will discuss the 
magnet system for the actual collider ring itself, which will further 
accelerate the particles to beam energies of between 7 and 100 
GeV/amu, store them, and provide interaction regions. This 
magnet system will consist of two rings of superconducting mag- 
nets placed in an existing 3.8 km tunnel. 


pened (INIS-BR—476, pp 41) sees foils and nuclear 


(Sao Paulo Univ., Brawl Tost de Fisica) 1985 85 NTIS (US 


Only), PC ‘A0S/MF AOI. File Noniber DE86703283. 


In Annual report 1983-1984. Low energy nuclear physics- 
Experiment and theory. 


51743 et pe wha, Bona vs 
4B, Koide, K.; Coim ° 
Univ., Brazil. Inst. de eribioa). 1985. Ss (US Sales Only), 
PC A05/MF AO0l. File Number DE86703283. 

In Annual report 1983-1984. Low energy nuclear physics- 


Experiment and theory. 


51744 (INIS-BR—476, 45) Oxygen free Si target on 
Ni backing. Vilela, M.; Rosberg V.H.; Engel, W.G.P. (Sao 
Paulo Univ., Brazil. Inst. de Fisica). 1985. NTIS (US Sales 
Only), PC A05/MF A01. File Number DE86703283. 

In Annual report 1983-1984. Low energy nuclear physics- 
Experiment and theory. 


51745 (INIS-BR—476, 46) Mg target. Carlin Filho, 
N.; Coimbra, M.M.; W.G.P. (Sao Paulo Univ., 
Brazil. Inst. de Fisica). 1985. NTIS (US Sales Only), PC 
A0S5/MF A01. File Number DE86703283. 

In Annual report 1983-1984. Low energy nuclear physics- 
Experiment and theory. 


51746 (INIS-BR—476, pp 46) Bi target. Carlin Filho, 
N.; Coimbra, M.M.; W.G.P. (Sao Paulo Univ., 
Brazil. Inst. de Fisica). 1985. NTIS (US Sales Only), PC 
A05/MF A01. File Number DE86703283. 

In Annual report 1983-1984. Low energy nuclear physics- 


Experiment and theory. 


51747 (INIS-BR—476, pp 47) Cu target. Pereira, D.; 
Engel, W.G.P. (Sao Paulo Univ., Brazil. Inst. de Fisica). 
1985. NTIS (US Sales Only), PC AO5/MF AO1. File 
Number DE86703283. 

In Annual report 1983-1984. Low energy nuclear physics- 


Experiment and theory. 


51748 (INIS-BR—476, pp 47) Oxygen free aluminum 
target. Guimaraes, V.; W.G.P. (Sao Paulo anaet 
Brazil. Inst. de Fisica). 1985. NTIS = Sales Only), PC 
A05/MF A01. File Number DE8670328 

In Annual report 1983-1984. Low energy nuclear physics- 
Experiment and theory. 


51749 once! me 47-48) SiO. targets on carbon 
backing. Portezan Fi W.G.P. (Sao Paulo 
Univ., Brazil. Inst. de n Pisica) 1985. NTIS (US Sales Oniy), 
PC A05/MF A0O1. File Number DE86703283. 

In Annual report 1983-1984. Low energy nuclear physics- 


Experiment and theory. 


51750 (INIS-BR—476, pp 48) Linear self-supporting gold 
target. Engel, W.G.P.; Villari, A.C.C. (Sao Paulo Univ., 
Brazil. Inst. de Fisica). 1985. NTIS (US Sales Only), PC 
A05/MF A01. File Number DE86703283. 

In Annual report 1983-1984. Low energy nuclear physics- 


Experiment and theory. 


(INIS-BR—476, pp 48-50) Design of heavy ion 
buncher for U.S.P. Pelletron. Fi C.M. de; Pessoa, 
E.F.; Douglas, R.A. (Sao Paulo Univ., Brazil. Inst. de 
Fisica; Universidade Estadual de Campinas, Brazil. Inst. de 
Fisica). 1985. NTIS (US Sales Only), PC AOS/MF AO0Ol. 
File Number DE86703283. 

In Annual report 1983-1984. Low energy nuclear physics- 


Experiment and theory. 
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analog, mat - — H Ka Kanaza' 
output system. Horie, tsuzO; wa, 
Eisuke; Hanashima, Susumu. (Japan 
Atomic Energy Research Inst., Tokyo; Ja Atomic 
Research Inst., Tokai, Ibaraki. Tokai Research Es- 
sakaoaes Aug 1985. 24p. (In Japanese). NTIS (US Sales 
Only), PC ‘A02/MF AOI. File Number DE86703368. 

In an accelerator system, especially in ion sources, signals 
are exchanged between devices at different potentials. We have 
four ion sources in the negative ion injector for the JAERI tandem 
accelerator. Voltage to frequency conversion technique and optical 
fiber were used in the previous system. When we intended to 
extend the injector, we decided to revise the system to improve ac- 
curacy and reliability. For the purpose, we developed a new 
CAMAC module. It is an interface device between CAMAC 
dataway and optical fiber. The module has frequency synthesizers, 
frequency counters, optical transmitters and optical receivers in it. 
Accuracy, reliability and maintenability of the system were greatly 
improved by the module. 


51753 (JINR—9-85-278) Thirty-channel information and 

system for determining the KVTI-20 accelerator 
synchrotron radiation power and angular distribution. Kon- 
drashov, V.D.; Mal'tsev, A.A.; Smolin, D.A. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Dept. of New Accelera- 
tion Methods). 1985. 4p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86703075. 

The thirty channel system for measuring the synchrotron ra- 
diation power and angular distribution in the KVTI-20 accelerator 
is described. The system allows one to detect the radiation in 1-4 
pm spectral region for ten time momenta during 1. ms, when the 
electron ring is compressed from 5.2 to 3.8 cm radii. The detector 
consists of uncoold phoresistors made of PbSe with dimensions 
0.2x4 mm with linear arrangement of elements 120 mm long. The 
system is intended for the investigation of the electronion ring dy- 
namics during compression in the KVTI-20 adgezator. 6 refs.; 2 


51754 (LA-UR—86-1775) Electron linac injector develop- 
ments, Fraser, J.S. (Los Alamos National Lab., NM (USA)). 
1986. Contract W-7405-ENG-36. 6p. (CONF-860629—50). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86015344. 

From Linear accelerator conference; Stanford, CA, USA (2 


ea 

is a continuing demand for improved injectors for 
electron linacs. Free-electron laser (FEL) oscillators require pulse 
trains of high brightness and, in some applications, high average 
power at the same time. Wakefield-accelerator and laser-accelera- 
tion experiments require isolated bunches of high peak brightness. 
Experiments with alkali-halide photoemissive and thermionic elec- 
tron sources in rf cavities for injector applications are described. 
For isolated pulses, metal photocathodes (illuminated by intense 
laser pulses) are being employed. Reduced emittance growth in 
high-peak-current electron injectors may be achieved by linearizing 
the cavity electric field’s radial component and by using high field 
strengths at the expense of lower shunt impedance. Harmonically 
excited cavities have been proposed for enlarging the phase accept- 
ance of linac cavities and thereby reducing the energy spread pro- 
duced in the acceleration process. Operation of injector linacs at a 
subharmonic of the main linac frequency is also proposed for en- 
larging the phase acceptance. 


51755 (LA-UR—86-1798) Coherent very high power 
microwave source using a virtual cathode . Fazio, 
M.V.; Hoeberling, R.F. (Los Alamos National Lab., 
(USA)). 1986. Contract W-7405-ENG-36. 4p. (CONF- 
860629—49). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86015345. 

:. Linear accelerator conference; Stanford, CA, USA (2 
Jun 19 

An oscillating virtual cathode produced by a multikiloam- 

pere relativistic electron beam can generate microwave power at 
levels from several-hundred megawatts to one gigawatt. This type 
of source can operate from 500 MHz to 40 GHz. To become useful 
as an accelerator driver, it is essential that we control the frequency 
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and phase of the microwave radiation. To accomplish this, it may 
be possible to use the resonant interaction between the oscillating 
virtual cathode and a microwave cavity that is pumped with a klys- 
tron-injected signal to produce a microwave source capable of very 
high power, narrow bandwidth, narrow-band frequency tunability, 
and phase controllability. 


51756 (LA-UR—86-2759) Future directions and emerging 
for ISOL systems. Talbert, W.L. Jr.; Bunker, 
M.E. (Los Alamos National Lab., NM (USA)). 1986. Con- 
tract W-7405-ENG-36. 14p. (CONF-86061 PC 
A02/MF A01; GPO Dep. File Number DE86015320. 

From International conference on nuclear structure, reac- 
tions, and symmetries; Dubrovnik, Yugoslavia (5 Jun 1986). 

The current status and future promise of ISOL systems are 
discussed, with emphasis on newly conceived experimental capabili- 
ties and interests. In addition to studies of nuclear structure using 
traditional or new on-line approaches, such as on-line nuclear orien- 
tation, the possibilities for studies with accelerated radioactive 
beams that have direct application to basic problems in materials 
science and astrophysics as well as to nuclear theory are pointed 
out. 43 refs., 3 figs., 1 tab. 


51757 (LA-UR—86-2984) Diagnostics of the Los Alamos 
free-electron laser using streak systems. Lumpkin, A.H.; 
Feldman, D.W. (Los Alamos National Lab., NM rey 
1986. Contract W-7405-ENG-36. 19p. (CONF-8609131—1). 
NTIS, PC A02/MF AOI; Dep. File Number 
DE86015296. 

From 8. international free electron laser conference; Glas- 
gow, Scotland (1 Sep 1986). 

The applications of “streak systems” that provide time-re- 
solved diagnostic data for the Los Alamos free-electron laser 
energy recovery experiments have been extended in the last year. 
We have used these systems with time resolutions of 10 ys, ~20 ps, 
and 2 to 8 ps to address both macropulse and micropulse issues. As 
one example, the time-dependent extraction efficiency behavior 
during the macropulse is presented. In addition, the effects on the 
electron micropulse temporal shape of several accelerator param- 
eters have been studied. These results include the evidence of elec- 
tron beam peak currents that approach 200 A. 


51758 (LBL—20426) 1-2 GeV synchrotron radiation fa- 
cility at Lawrence Berkeley Laboratory. Berkner, K.H. 
(Lawrence Berkeley Lab., CA (USA)). Oct 1985. Contract 
AC03-76SF00098. 15p. (CONF- 8510357—1). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86015194. 

From Workshop on the construction and commissioning of 
dedicated synchrotron radiation facilities; Upton, NY, USA (16 Oct . 
1985). 

, The Advanced Light Source (ALS), a dedicated synchro- 
tron radiation facility optimized to generate soft x-ray and vacuum 
ultraviole (XUV) light using magnetic insertion devices, was pro- 
posed by the Lawrence Berkeley Laboratory in 1982. It consists of 
a 1.3-GeV injection system, an electron storage ring optimized at 
1.3 GeV (with the capability of 1.9-GeV operation), and a number 
of photon beamlines emanating from twelve 6-meter-long straight 
sections, as shown in Fig. 1. In addition, 24 bending-magnet ports 
will be avialable for development. The ALS was conceived as a re- 
search tool whose range and power would stimulate fundamentally 
new research in fields from biology to materials science (1-4). The 
conceptual design and associated cost estimate for the ALS have 
been completed and reviewed by the US Department of Energy 
(DOB), but preliminary design activities have not yet begun. The 
focus in this paper is on the history of the ALS as an example of 
how a technical construction project was conceived, designed, pro- 
posed, and validated within the framwork of a national laboratory 
funded largely by the DOE. 


51759 (LBL—21579) Recent developments 
ECR ion source. Lyneis, C.M. eee cea ees 
CA (USA). oe Science Div.). May 
AC03-76SF00098. 12p. (CONF- 8605131-—4). 
A02/MF A01; GPO Dep. File Number DE86015190. 

From 7. international ECR source workshop; Julich, F.R. 
Germany (22 May 1986). 
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The performance of the LBL ECR has improved significant- 
ly since January 85 when the last ECR Ion Source Workshop was 
held in Berkeley. The 88-Inch Cyclotron began regular operation 
with the ECR source just prior to the workshop. Since then about 
80% of the cyclotron operating schedule has been with the ECR 
source. The light-ion filament source is used only for runs two or 
more shifts in length using proton, 3He, or alpha beams. Occasion- 
ally the polarized ion source is used. The heavy-ion PIG sources 
are not longer used. The operating experience with the 
Cyclotron+ECR has been highly successful in terms of reliability, 
stability, production of high charge state currents, and in the range 
of ions which can be produced. For example, a 32.5 MeV/u *O* 
beam was developed and successfully used for a nuclear structure 
experiment. The 60 nA beam available from the cyclotron was 
more intense than the experiment could use. A 1.08 GeV **Ar!* 
beam was used to test the response of various scintillator materials 
to intermediate energy heavy ions. Three aspects of the LBL ECR 
source development are discussed. First, the installation of a new 
first stage cavity has resulted in improved source performance. 
Second, a number of metal ion beams have been developed and are 
used regularly for nuclear science experiments with the cyclotron. 
Third, the source performance has been compared to charge state 
distribution (CSD) calculations using a computer code. 


51760 (LBL—21770) Magnet innovations for linacs. Hal- 
bach, K. (Lawrence Berkeley Lab., CA (USA)). Jun 1986. 
Contract AC03-76SF00098. 7p. (CONF-860629—47). NTIS, 
PC A02. File Number DE86015191. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 


It is possible to produce large magnetic fields at the aperture 
of permanent magnet quadrupoles, even when the magnetic aper- 
ture is very small. That, combined with their compactness, makes 
permanent magnet quadrupoles very powerful components of small 
aperture linacs. Results will be presented about past and present 
work on both fixed and variable strength permanent magnets suita- 
ble for use in and around linacs. 


51761 (NIKHEF-K-DIGEL—62) Travelling wave moni- 
tor phase discriminator. Oostveen, K. (Nationaal Inst. voor 
Kernfysica en Hoge-Energiefysica (NI , Amsterdam 
etherlands). Sectie K). Mar 1985. 19p. - Dutch). 
utad—840507). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86703370. 

Specifications, scheme descriptions, construction and test 
report of a travelling wave monitor phase discriminator are present- 
ed. The wave monitor is used in the accelerator of NIKHEF 
(Netherlands). 4 figs.; 5 photogrs.; 2 tabs. 


51762 (NIKHEF-K-DIGEL—63) Body-current meter 
820811. Es, J.T. van. (Nationaal Inst. voor Kernfysica en 
eg mg (NIKHEF), Amsterdam (Netherlands). 

Sectie K). Apr 1985. 7p. (in Dutch). NTIS (US Sales Only), 
PCA A01. File Number DE86703371. 

Body-current meter 820811 is an euromodule designed for 
the electron accelerator of NIKHEF-K (Netherlands) as a — 
device for the klystron-body current. Technical 
given as well as electronic scheme descriptions. 3 figs.; Sihenen. 


51763 (NIKHEF-K-LINO—120) MEA vacuum system. 
Stroo, R.; por cer a sateen NIRHEP) Inst. voor 

en Hoge- Amsterdam 
(Netherlands). Sectie K). 31 Dec 1984. 17p. (In Dutch). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86703372. 

This report describes construction and operation of the 
MEA vacuum system of NIKHEF (Netherlands). First, the klys- 
tron vacuum system, beam system, diode pump and a 
triode pump are described. Next, the isolation valve and the fast 
valves of the vacuum system are considered. Measuring instru- 
ments, vacuum system commands and messages of failures are treat- 
“siideha ane. 12 refs.; 10 figs.; 1 table. 
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51764 (NIKHEF-K-LINO—121) NIKHEF Traveling 
Wave Monitor: user guide. Sluijk, T. (Nationaal Inst. voor 
Kernfysica en Hoge-Energi , Amsterdam 
(Netherlands). Sectie K). 27 Nov 1984. 14p. NTIS (US 
Sales an PC A02/MF AO1. File Number DE86703373. 
The NIKHEF Travelling Wave Monitor (TWM) is a sensi- 
tive, non intercepting device to measure beam displacement. The 
measurement is independent of the beam intensity. The TWM con- 
sists of a waveguide assembly and separate electronics assembly. 
Specifications are given, as well as instructions for use. 5 figs. 


51765 (NIKHEF-K-LINO—124) Timing 

Timmer, P. (Nationaal Inst. voor Kernfysica en Hoge-Ener- 
giefysica , Amsterdam (Netherlands). Sectie = 

; Nov i985. . (in Dutch). NTIS (US Sales Only), PC 

A02/MF AO1. ile Number DE86703374. 

Along the MEA linac of NIKHEF (Netherlands) and in the 
experimental facilities, beam synchronous timing signals are used. In 
this report, design and operation of these timing devices are de- 
scribed. Subsequently are considered trigger modulators, trigger de- 
tectors, delayed pulse generators and a pulse output module. 2 refs.; 
10 figs. 


51766 (SLAC-CN—341) Measured resolutions of the Arc 
and Linac BPM systems. Pappas, D.; Tentindo, S. (Stanford 
Linear Accelerator Center, Menlo Park, CA (USA)). 25 
Aug 1986. Contract AC03-76SF00515. 14p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86015544. 

The 6” long final focus beam position monitors (short FF 
BPM’s are longer, thus deliver more signal after a 15 nanosecond 
filter, than either the Linac or Arc monitors. The purpose of this 
note is to compare the resolution of the Arc vs Linac electronics 
when applied to a short FF 2” diameter BPM. A method of cali- 
brating the Arc modules is also tested and briefly discussed. The 
range of each DAC setting to minimize digitization error is also 
calculated. 


51767 -PP—86-36) Conceptual design of an ECR 
source for an ISOL . Buchmann, L.; Dombsky, M.; 
D’Auria, J.M.; McDonald, M.; DeVita, E.; Schneider, H.; 
Otter, A.; Sprenger, H.; Schmor, P.W. (Simon 1 a Univ., 
Burnaby, British Columbia (Canada). Dept. of Chemistry; 
TRIUMF, Vancouver, British Columbia (Canada). —_ 
1986. 5p. (CONF-8605131—3). NTIS (US Sales Only), PC 
A02 A01. File Number DE86901678. 

From 7. international ECR source workshop; Julich, F.R. 
oo (22 May 1986). 

Recent reports have indicated the feasibility of producing 
and accelerating intense radioactive ion beams (RIB) of low Z ele- 
ments. There is a great deal of interest in nuclear astrophysics to 
use such an accelerated RIB for studying rates of reactions involv- 
ing reactants with short half-lifes. This makes it desirable to consid- 
er the use of highly efficient ion sources with on-line isotope sepa- 
rators (ISOL) to improve the effective yield leading of radioactive 
beams. It has been demonstrated that high (1+) ionization efficien- 
cies can be obtained for many gases using an ECR source. Similar 
values should be possible for other materials in the low Z region. 
This report presents conceptual plans for the development of an 
ECR source coupled to a 500 MeV proton based ISOL at 
TRIUMF. 


dc H” ion 


51768 (TRI-PP—86-40) New high 
source for TRIUMF. Baartman, R.; 


. (CONF- c0ess 48) NTIS (US Sales Only), PC 
A02/ A01. File Number DE86901673. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

A dc volume H™ source, employing multicusp plasma con- 
finement is described, which has been constructed for use with the 
TRIUMF cyclotron. An extracted H™ current density of 12 mA/ 
cm? has been obtained. Beam emittance and brightness have been 
measured as a function of current density and beam fraction. Beam 
brightness values for normalized beam emittances at 81% beam 
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fraction are typically 10 mA/(mm.mrad)? (equivalent rms B = 200 
mA/(mm.mrad)*. A 9.4 m long beam line containing only electro- 
static optics is being built to transport up to 2 mA or H™ beam at 
300 keV from the ion source into the existing cyclotron injection 
beam line. 9 refs., 5 figs. 


51769 (UCID—20785) Induction linacs as radiation proc- 
essors. Birx, D.L. (Lawrence Livermore National Lab., CA 
(USA)). 14 Apr 1986. Contract W-7405-ENG-48. 25p. 

A02/MF A0Oi; GPO Dep. File Number 
DE86015503. 


Experiments at the Lawrence Livermore National Laborato- 
ry (LLNL), University of California, in conjunction with the Uni- 
versity of California at Davis have shown induction linear accelera- 
tors (linacs) to be suitable for radiation processing of food. Here we 
describe how it might be possible to optimize this technology deve- 
lopded for the Department of Defense to serve in radiation process- 
ing. The possible advantages of accelerator-produced radiation over 
the use of radioisotopes include a tailor-made energy spectrum that 
can provide much deeper penetration and thereby better dose uni- 
formity. 


51770 (UCRL—93786) Radiation induced noise signals in 

cabling on the advanced test accelerator. Struve, 
K.W. (Lawrence Livermore National Lab., CA (USA)). 
1986. Contract W-7405-ENG-48. 6p. (CONF-860665—17). 
NTIS, PC A02/MF AOl; GPO Dep. File Number 
DE86015483. 

From 6. international conference on high power particle 
beams; Kobe, Japan (9 Jun 1986). 

During the operation of the Advanced Test Accelerator 
(ATA) large radiation induced noise signals have been observed on 
the cables coming from beam current monitors and photomultiplier 
tubes in those areas of the beamline where beam current is lost. 
These signals are caused by Compton and pair production electrons 
produced by x-rays striking the coaxial cables. The induced signal 
is negative and ranges up to 5 volts in magnitude. The susceptibility 
of several different cable types and dielectrics has been experimen- 
tally investigated. Measurements of induced signal versus cable type 
and dose rate are given. These noise signals have been successfully 
eliminated by differencing out the radiation pickup. This technique 
will be discussed, and recommendations for cable shielding and 
routing, as well a choice of cable types to be used in high intensity 
radiation environments will be given. 


51771 (UCRL—94686) Vacuum-to-air interface for the 
advanced test accelerator beam director. Cruz, G.E.; Ed- 
wards, W.F.; Kav: D.P.; Addis, R.B.; Weiss, W.C.; 
Livenspargar, C.M. wrence Livermore National Lab., 
CA (USA)). 1986. Contract W-7405-ENG-48. 21p. (CONF- 
8606153—7). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE8601 1883. 

From DARPA conference; Albuquerque, NM, USA (23 Jun 
1986). 

A vacuum-to-air transition was created to facilitate the Law- 
rence Livermore National Laboratory's Advanced Test Accelerator 
(ATA) electron beam 1-Hz pulse rate. It is necessary that a pulsed 
particle beam go from a region at 10~° torr through a 1-cm-diam 
maximum aperture into a region at 760 torr. This must be accom- 
plished without the use of windows or solid barriers. Two tests will 
be conducted on the vacuum-to-air interface. The first determines 
pressure profiles through 1.0-mm- and 10.0-mm-diam orifices. The 
second test employs an expendable foil and foil advancement mech- 
anism. In this paper, the experimental results of the orifice test are 
presented and the analytical results are compared with the empiri- 
cal results. The foil advancement test will be documented after the 
test is completed. The mechanism serves both as an orifice and as a 
fast-acting vacuum valve. In operation, the electron beam pene- 
trates the thin foil, thereby creating an aperture of minimum geom- 
etry. During the balance of the pulse cycle, after the beam dura- 
tion, the foil is advanced to seal the opening and recover the almost 
negligible loss in vacuum. 
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51772 Increasing the energy of SLC by transient wake 
field. Yao, C.G.; Ecklund, S. (Stanford Linear Accelerator 
Center, CA, USA). Nuclear Instruments and Methods in 
Physics Research, Section A: Accelerators, Spectrometers, De- 
tectors, and Associated Equipment; 247: No. 2, 301-303(15 Jun 
1986). Contract AC03-76SF00515. 

Also published as report SLAC-CN--306. 

This paper describes a way to make use of the field excited 
by the beam in the disk-loaded waveguide combined with the rf 
field in phase, to increase the output energy of the linear accelera- 
tor at the expense of beam duty cycle. Actually, the whole facility 
can be operated with both a Linac and storage rings. 


51773 Transport and acceleration of high current uranium 
ion beams. Brown, I.G.; Galvin, J.E.; Keller, R.; Spaedtke, 
P.; Mueller, R.W.; Bolle, J. (Lawrence Berkeley Lab., CA, 
USA; Gesellschaft fuer Schwerionenforschung m.b.H., 


Darmstadt, Germany, F.R.). Nuclear Instruments and Meth- 
ods in Physics Research, Section A: Accelerators, Spectrom- 
eters, Detectors, and Associated Equipment; 245: No. 2/3, 217- 
222(1 May 1986). 

Measurements have been made of the transport of beams 
produced by the high current ion source, MEVVA, and of the in- 
jection of these beams into the GSI heavy ion RFQ linac. This con- 
figuration has provided initial tests of the MEVVA ion source in an 
injector environment, and of the RFQ with uranium as the acceler- 
ated species. Beam currents of 78 mA of titanium and 19 mA of 
uranium, at an extraction voltage of 40 kV, have been transported 
through a 4.7 m long beam transport channel, and up to 40 mA of 
uranium has been transported through a single-gap accelerating 
column at a voltage of about 150 kV. A current of up to 5 mA of 
U* has been measured at the exit detector of the RFQ. 


4304 Storage Rings 
REFER ALSO TO CITATION(S) 51731 


51774 (CEA-CONF—8076) Present status and perspec- 
tives of coherent radiation sources in storage rings. Lapierre, 
Y. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Inst. de Recherche Technologique et 
de Developpement Industriel (IRDI)). Aug 1985. 17p. 
(CONF-850734—25). NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86752468. 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

In this talk I review the experiments which have been per- 
formed on the A.C.O. storage ring at Orsay for both kind of experi- 
ments (laser oscillation and harmonic generation). The free Elec- 
tron Laser (FEL) has been operatated succesfully around 0.6 pm. 
Coherent U.V. radiation has been produced at the third harmonic 
of a Nd : Yag laser (0.355 pm). In a first step, the purpose was not 
to produce V.U.V. radition but to demonstrate the feasibility of a 
storage ring based FEL or harmonic generation. In the second part 
of the paper I focus on Super ACO, a dedicated synchrotron radi- 
ation storage ring under construction at Orsay, and anticipate what 
can be expected from an FEL or harmonic generation on such a 
machine. 


51775 (CONF-851255—2) Spectral characteristics and 
power distribution from insertion devices on a 6 to 7 GeV 
storage ring. Shenoy, G.K.; Viccaro, P.J. (Argonne National 
Lab., IL (USA)). "had 1986. Contract W-31-109-ENG-38. 
36p. NTIS, PC A03/MF A01; GPO Dep. File Number 
D 86014607. 

From Workshop on scientific case for a 6 GeV synchrotron 
source; Argonne, IL, USA (9 Dec 1985). 

Two different types of insertion devices - undulators and 
wigglers - are described and compared. Each provides a periodic 
magnetic field that alters polarity, but whereas the spectral distribu- 
tion from a wiggler is continuous and wide, the radiation of an un- 
dulator has spectrally narrow and discrete peaks. The distinction is 
determined by the deflection parameter. The energy spread in un- 
dulator peaks is calculated. Insertion device magnets and gap are 
discussed. Undulator tunability from gap variation is considered on 
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a 6-GeV lattice and on a 7-GeV lattice. Also discussed is the angu- 
lar distribution of power and the polarization from various sources. 
(LEW) 


51776 CA eae Longitudinal dynamics in stor- 
age rings. Colton, E.P. (Los Alamos National Lab., NM 

(USA) 1986. Contract W-7405-ENG-36. 25p. (CONF- 
860520—6). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE86011219. 

From Conference on charged particle optics; Los Alamos, 
NM, USA (19 May 19 

The single-partic e equations of motion are derived for 
charged particles in a storage ring. Longitudinal space charge is in- 
cluded in the potential assuming an infinitely conducting circular 
beam pipe with a distributed inductance. The framework uses 
Hamilton's equations with the canonical variables phi and W. The 
Twiss parameters for longitudinal motion are also defined for the 
small amplitude synchrotron oscillations. The space-charge Hamil- 
tonian is calculated for both parabolic bunches and “matched” 
bunches. A brief analysis including second-harmonic rf contribu- 
tions is also given. The final sections supply calculations of dynami- 
cal quantities and particle simulations with the space-charge effects 
neglected. 


51777 (LAL—85-21) LEP physics program. Davier, M. 
(Paris-11 Univ., 91 - Orsay (France). Lab. de cas dv PAcpeiaaiinn 
Lineaire). Jun "1985. 27 Y (CONF-850278-—13). NTIS (US 
Sales + sa gf PC C A03/MF A01. File Number DE86751278. 
workshop on proton-anti-proton collider 
physi St Vince ‘Vianeat a (25 Feb 1985). 
program of LEP is reviewed in the context of 
recent Gibeom tee from the SpantipS collider. LEP offers the 
unique possibility to unambiguously explore the particle spectrum 
up to a mass of 100 GeV i.e. over the mass range typical of the 
electroweak symmetry breaking. 31 refs. 


51778 (SLAC—283, pp an’ wemag gg 4 — ? 
PEP. Paterson, J.M.; Donald, M.; Helm, R.; 
(Stanford Linear Accelerator Center, CA). ie 2 1985. 
NTIS, PC A17/MF AOl. File Number DE85016524. 
(CONF-841 1186—; CONF-8504155—). 
From Workshop on e+e- physics at high luminosities; Stan- 
ford, os Psy Nov 1984). 
the past two years the authors have explored several 
RE ap lm ~ arsgig™ This followed the recom- 
mendation of the Goldhaber Committee which concluded that 
unless PETRA uncovered new physics at higher energies then PEP 
should concentrate on higher luminosity at its present energy. 
These studies explored many schemes which involved lowering the 
B functions (stronger focussing) at the interaction points, as it has 
been employed at CESR, PETRA, DORIS II and in PEP. The 
first round of studies assumed that all six interaction regions would 
be required and that the overall chromatic aberrations which could 
be tolerated and corrected should not exceed their present value. 
i i ich i quadrupoles for the low-8 
insertions which were placed inside the magnetic field region of the 
detectors. Because of the high fields in some of the detectors, these 
quadrupoles would have to be either superconducting iron-free, or 
machine 


and led to the studies of the Mini-Maxi Beta and the Six- 
Fold Mini Beta schemes described in this paper. 2 figures, 1 table. 


51779 (SLAC—283, > PP 258-290) —— of the TPC 
in the R. (Lawrence 

Lab., CA). May 1985. NTIS, PC A17/MF AO0O1. 
File Number. DE85016524. (CONF-8411186—; CONF- 
8504155—). 


From Workshop on e+e- physics at high luminosities; Stan- 


Ont, Oe ee = 
The TPC hardware has operated in two configurations: a) in 
the 1982/83 running cycle with a 3.9 kG conventional coil, and b) 
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inner insulator and the addition of gating grids to the TPC sectors. 
Figure 1 shows a cross section of the hardware along the beam, 
and Fig. 2 shows a cross section transverse to the beam. Figure 3 
shows a perspective slice through the detector, including one of the 
forward spectrometer of the PEP-9 2y detector. The status of each 
component of the present hardware is described in the following 
paragraphs, with emphasis on the central detector. 10 references, 17 
figures. 


51780 (SLAC—283, pp 292-336) High spec- 
trometer in studies of e*e™ annihilation at Vs = 29 GeV. 
Derrick, M. (Argonne National Lab., IL). May 1985. NTIS, 
PC A17/MF AOl1. File Number DE85016524. (CONF- 
8411186—; CONF-8504155—). 

From Workshop on e+e- physics at high luminosities; Stan- 
ford, CA, USA (30 Nov 1984). 

This paper includes: (1) the goals of the program of research 
with the High Resolution Spectrometer (HRS) at PEP; (2) a brief 
description of the HRS; (3) the capability of the detector as exem- 
plified in the physics program; and (4) detector upgrades. 20 refer- 
ences, 35 figures, 5 tables. 


51781 (SSRL—86/01) Stanford Synchrotron Radiation 
Laboratory. Activity report for 1985. Cantwell, K. (ed.). 
(Stanford Univ., CA (USA). Stanford S Radi- 
ation Lab.). 1986. Contract AC03-82ER13000. 214p. NTIS, 
PC A10/MF A011; 1; GPO Dep. File Number D 15094. 

The activities at the Stanford Radiation Labo- 
ratory for the period from January 1, 1985 to December 31, 1985 
is reported in the areas of SPEAR improvements, accelerator phys- 
ics, and improvements to existing facilities. Two advanced beam 
lines were commissioned. Present construction projects are briefly 
described and include three beam lines. Theses and publications 
based on work done at SSRL are listed, as well as proposals. Ex- 
perimental progress reports for 95 individual projects are included. 
279 refs. (LEW) 
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REFER ALSO TO CITATION(S) 50224, 50227, 50235, 50238, 50243, 50587, 
50695, 50709, 51492, 51493, 51780, 51841, 51853, 51904, 52022, 52229, 52512, 
52579, 52584, 52592, 52621, 52646, 52665 


spectrometer. T: 
1964-30 September 1965. Burton, 
Corp., Fort Worth, TX ). Nuclear 
98p. (FZK—231). 


search ee Aug 1 
A0S/MF A‘ 

A dediaiedcimiitaelliitaailaaita easiest 
ment of integral spectra of electrons and protons in the Van Allien 
belts was constructed and tested at the Nuclear Aerospace Re- 
search Facility. Five shielded semiconductor detectors are used for 
electron-flux measurements above thresholds of 0.1, 0.4, 1.2, 2.2, 
and 4.4 MeV. Five other shielded detectors serve for measurement 
of proton flux in broadly defined intervals of 15 to 35 MeV, 31 to 
50 MeV, 56 to 70 MeV, 106 to 115 MeV, and above a 100-MeV 
threshold. Amplifiers, discriminators, and count-rate meters are 
time-shared by the two sets of detectors in order to minimize 


Re- 
S, PC 


rate meters provide 0- to 5-volt signals for telemetry. The complete 
instrument weighs about 7.8 Ib and consumes slightly more than 1.5 
watts. Results of design studies of a directional electron spectrome- 
ter and a dual-purpose photon-alpha-particle spectrometer are re- 
ported. 
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51783 (AD—865095/4/XAB) Environmental test results 
for the CDV-711 Mark III and Model 2 remote-sensor radi- 
ation meters. Technical report, May 1968-October 1969. 
Groeber, E.O.; Lake, G.H. (Air Force Weapons Lab., Kirt- 
land AFB, NM (USA)). = 1970. 42p. (AFWL-TR—69- 
153). NTIS, PC A03/MF A\ 

ais aisciicss tit beeetet. hietnesichiiianteacneiineiain 
monitor the gamma radiation associated with a fallout environment 
and to be used Air Force wide in fallout shelters and command 
posts. The Office of Civil Defense (OCD) has developed two in- 
struments, the CDv-711 Mark III, that could possibly satisfy the 
stated requirement. Both the Model 2 and the Mark III were oper- 
ationally and environmentally tested to see if one of the instruments 
was suitable for Air Force use, either with or without additional 
engineering development. 


51784 (AD-A—168566/8/XAB) wa rye calibrate, and 
for integration into 


ics, Inc., Waltham, MA (USA)). Dec 1985. 26p. 
SCIENTIFIC—3). NTIS, PC A03/MF A0O1. 
A space-radiation dosimeter is fabricated, calibrated, 


being 
tested, and integrated into the CRRES satellite. This dosimeter is 


essentially identical to that previously designed, fabricated, calibrat- 
ed, tested, and integrated into the DMSP F7 satellite. These dosi- 
meters are primarily designed to measure the dose from electrons of 
greater than 1 MeV to greater than 10 MeV in four channels. Each 
channel has a different-thickness aluminum dome. The solid-state 
detector outputs are processed to provide the dose from electrons 
(low energy loss), the dose from protons (high energy loss), the 
flux of electrons, the flux of protons, and the rate of high-energy- 
loss nuclear-star events. The dosimeter also has a calibration mode 
in which the alpha particles from a weak source behind each detec- 
tor are used to check for total detector depletion and property op- 
eration of the electronics. 


51785 tp Detector issues for relativistic 
Gordon, H. (Brookhaven Nation- 
a Lab, Upton, NY (USA). Physics t.). Apr 1986. Con- 
-76CH00016. 16p. (CONF-8 1—5). NTIS, PC 

‘A02/MF A01; GPO Dep. File Number DE86014186. 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 1986). 

Several aspects of experiments using relativistic heavy ion 
beams are discussed. The problems that the current generation of 
light ion experiments would face in using gold beams are noted. A 
brief review of colliding beam experiments for heavy ion beams is 
contrasted with requirements for SSC detectors. 11 refs., 13 figs. 


- (BNL—38376) Detectors for high energy nuclear 


collisions: problems, and promise, Ludlam, T.W. 
(Brookhaven National Lab. t U Scar 1986. Con- 
tract AC02-76CH00016. Sp. ( 860441—7). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Nomber DE86014854. 

From 5. international conference on ultra-relativistic nucleus- 
Se ee ore 

Some perspective of the main issues in high energy nuclear 
collision physics is offered. How to identify and measure a quark- 
gluon plasma is considered to still be an open question. The types 
of detector configurations to be used in high-energy nucleus-nucle- 
us experimeats are discussed. Particular issues covered are measure- 
ments of lepton pair spectra, tracking systems and multitrack reso- 
lution, event-rate backgrounds and other problems 
close to the beam, and calorimetry. 2 refs. (LEW) 


51787 (CEA-CONF—7877) Hgls detector perspectives in 

microanalysis. Friant, A. (CEA Centre d'Etudes Nucleaires 

de Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 

Technologique et de Devel t Industriel (IRDI). 

— a p. (in French). ( "8405409. 1). NTIS (US 
Only), Wis + pega A01. File Number DE86751260. 

~~ i Meeting of microprobe and scanning 
ANRT group; Issy-les-Moulineaux, France (15 May 1984). - 


Due to their very low leakage current at room temperature 
mercuric iodide detectors have potential applications in low energy 
X-ray spectrometry especially for the design of miniature detection 
probes which can find application in analytical equipment and port- 
able X.R.F. systems. A review of the results obtained on Hgl2 de-'' 
tectors is given and the most important parameters for X-ray detec- 


51788 (CEA-CONF—8104) Time of flight as a monochro- 
matization technique for SANS. Cotton, J.P.; Teixeira, J. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Inst. de Recherche Fondamentale (IRF)). 
Aug 1985. 8p. (CONF-850871—26; DPh-G-SDN-LLB—85- 
31). NTIS s Sales Only), PC A02/MF A0O1. File Number 
DE86752454. 

From International conference on neutron scattering; Santa 
Fe, NM, USA (19 Aug 1985). 

Replacing the mechanical selector by a chopper on a small 
angle scattering spectrometer we obtain a monochromatization 
technique with a very high resolution. The description of the set up 
is given. An example in the polymer field is shown. 


(CEA-CONF—8225) RF sputtered Ce** activated 
SiO, glass films as scintillators for alpha particles detection. 
Sella, C.; Heindl, R.; Robert, A. (CEA Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Inst. de Re- 
cherche Technologique et SNF-050620 1) ee ——_ 
(RDD). Jun 1985. Sp. (CONF-85062' S (US 
Sales Only), PC A02/MF AOl1. File Namber. DES67S2955. 
From 5. international colloquium on plasmas and cathodic 
a Antibes, France (10 Jun 1985). 

e have developed a new selective scintillator based on the 
use of Ce** doped glass layer with thicknesses ranging from 10 to 
40 pm. These films are deposited by RF reactive sputtering on the 
entry window of a photomultiplier. Characteristics are presented. 
Their selectivity of alpha particles is illustrated. These new thin 
film scintillators can be used to measure alpha emitters in solution. 


51790 (CERN-EP—86-49) High density spiral projection 
chamber (HDSPC): design of the end-cap detectors of the 
OBELIX experiment at LEAR. Bussa, M.P.; Busso, L.; 
Erdman, K.; Gastaldi, U. (Turin Univ. (Italy). Ist. di a 
British Columbia Univ., Vancouver (Canada); oores &- 
ganization for Nuclear "Research, Geneva (Switzer i 
tituto Nazionale di Fisica Nucleare, Frascati (Italy). Lab 
Nazionale di Frascati; Cagliari Univ. (Italy). Ist. di Fisica; 
Geneva Univ. (Switzerland)). 23 Apr 1986. 10p. (CONF- 
860272—17). NTIS (US Sales Only), PC A02 A01. File 
Number DE86901772. 

From Wire chamber conference; Vienna, Austria (25 Feb 
1986). 

We discuss the design of a cylindrical high density projec- 
tion chamber that uses the spiral projection chamber geometry and 
will instrument the end-caps of the proposed OBELIX experiment 
at LEAR. This detector, High Density Spiral Projection Chamber 
(HDSPC), has axial symmetry, radial drift electric field, a radiator 
made of converter disks alternating with drift volumes and the am- 
plification and readout region in the outer part of the cylinder. It is 
equipped with FADC electronics and reconstructs in three dimen- 
sions primary ionization produced in the active volume. It features 
fine granularity and high angular resolution near the beam pipe and 
appears i ly advantageous for y and prong detection in the 
forward and very forward region of storage rings and extracted 
beam experiments. 


51791 (CERN-EP—86-51) Construction and performance 
oo ee Se ee Ee Clark, A.G.; 
R.; Gildemeister, O.; Goessling, C.; Heijne, 
E.HLM.; Jarron, P.; ian ke Pal, T.; “parker, MA. 
(Bern Univ. .. (Switzerland), Lab. fuer Hochenergi hysik; 
i for Nuclear Research, 
(Switverland)) 25. Apr 1986. 26p. (CONF-8603109—5). 
NTIS ad ea Only), PC A603, AOl. File Number 
DE8690177 
From : ymposium on semiconductor detectors; 
Munich, F.R. Germany (3 Mar 1986). 
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The construction, expected performance and intended oper- 
ation of a one square metre silicon array, which is being construct- 
ed for the UA2 experiment at the CERN anti p p Collider, is de- 
scribed. 8 refs., 10 figs. 


(CNEA-NT—7/84) Determination of low a activi- 
ty levels applying a pulse discrimination system to a conven- 
tional liquid scintillation unit. Oliveira, A.A.; Bonino, A.D. 
(Comision Nacional de Energia Atomica, Buenos Aires (Ar- 

entina). 1s de Proteccion Radiolo; et: y setae ae 
= apn A Spanish). (CNEA-GPR S (US 
y), PC A02/MF AO1. File Nembeae DE86703415. 
The described system allows the measurement of a activity 
in the presence of B/y activities in various types of samples. Pulse 
shape discrimination of the signal from a conventional liquid scintil- 
lation unit is used for assessing the a activity in samples obtained 
from several radiochemical processes as well as in samples from 
area and surface monitoring, without separating for the y and B 
emitters present. Additionally, the considerable background reduc- 
tion attained by this method makes possible the utilization of auto- 
matic liquid scintillation systems for measuring enviromental and 
occupational monitoring samples. 


51793 (CONF-8606190—1) Measurement instrumenta- 
tion. Toohey, R.E. (Argonne National Lab., IL (USA). Bio- 
logical and Medical Research Div.). Jun 1986. Contract W- 
31-109-ENG-38. 9p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86014546. 

From Governor's conference on indoor radon; Albany, NY, 
USA (4 Jun 1986). 

Some specific detectors for measuring radon and/or its 
daughters are described, and their characteristics are discussed. 
(LEW) 


51794 (CRN-CPR—85-8) Realization of an optical multi 
mono-channel analyzer, associated to a streak camera. 


Application to metrology of picosecond low intensity luminous 
pulses. Roth, J.M. (Strasbourg-1! Univ., 67 (France). Centre 
de Recherches Nucleaires). Feb 1985. ar (In French). 


NTIS (US Sales Only), PC A0O5/MF AOl. File Number 
DE86752465. 
An electronic system including a low light level television 


sensibility, signal-to-noise ratio) are 
studied and compared with a multi-channel analyzer using a linear 
network of photodiodes. It is applied to duration and amplitude 
measurement of short luminous pulses. 


51795 (CRN-PN—84-21) Monitoring methods of drift 
chamber characteristics. Application to SPES III detection. 
Kerboul, C. (Strasbourg. Univ. 61 Univ., 67 (France), Centre de Re- 
cherches Nucleaires). May 19 84. 105p. (In French). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86751251. 

For the SPES III spectrometer at the Laboratoire National 
Saturne, a large detection system has been developed which con- 
sists of three drift chambers for localization of the particle trajec- 
tories. Performances of these detectors for high spatial resolution 
depend greatly on different parameters such as anode current, gas 
mixture, drift velocity, efficiency, etc. The present work summa- 
rizes a set of methods necessary to the control of these parameters, 
for achieving the high resolution essentiel for the nuclear physic at 
intermediate energy. 


— (DOE/ER/40255—1) Experiment NA 38: a study 
nucleus-nucleus interactions. 


of high energy 

(City Univ. of New York, NY PSA) R Research Founda- 
tion). 2 Jun 1986. Contract AC02-86ER40255. 8p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number D 14000. 
The research being reported consists of a study of high 
energy nucleus-nucleus interactions using the enlarged Dimuon 
. The main goal of the experiment is to search for evi- 

dence of a quark-gluon plasma by studying correlations in the dis- 
tributions of mass, transverse momentum, transverse energy and ra- 
pidity on an event by event basis, and comparing these distributions 
to those at similar energies where the incident particle is a proton 
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rather than an ion. The experiment uses a multimuons spectrometer 
supplemented with a new detectors in the target region. New 
equipment in the target region is required to measure the transverse 
electromagnetic energy as a function of rapidity (electromagnetic 
calorimeter), detect reinteractions in the target and i identify the 
vertex of the interaction (active target), identify incident ions and 
possible outgoing fragments, center beam on targets, and nd fight 
against pile-up in the detector (Cherenkov quartz counters and 
beam hodoscope). Ciel, baie, 008 caledian of this “'. 
equipment and associated electronics and software is discussed. 1 
ref. 


51797 (DOE/ER/60322—1) Sixth symposium on x- and 
_—: ray sources and applications. Abstracts. (Henry Ford 

eee Detroit, MI (USA)). 1985. Contract FG02- 
85ER60322. 5Op. “CO INF-850533—Absts.). NTIS, PC A03/ 


. MF AO1; 1; GPO Dep. File Number DE86013393. 


From 6. symposium on X- and 
cations; Ann Arbor, MI, USA (21 May 1985). 
Abstracts are provided for technical presentations in the 
areas of: gamma and x-ray sources, kinds of detectors, characteriza- 
tion of detectors and detector systems, models and data analysis, 
gamma spectroscopy, instrumentation, x-ray fluorescence, 
phy, x-ray absorption, and pion induced x-ray emission. (LEW) 


-ray sources and appli- 


51798 (EGG—10282-2105) Wavelength-multiplexed imag- 
ing techniques using optical fibers. Iverson, C.E.; Nelson, 
M.A.; Marshall, B.R.; Davies, T.J.; Ogle, J.W. (EG and G 
Energy Measurements, Inc., Goleta, CA (USA). Santa Bar- 
bara Operations; Los Alamos National Lab., NM (USA)). 
1986. Contract W-7405-ENG-36;AC08-83NV 10282. 5p. 
(CONF-8610100—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86013028. 

From 4. international conference on optical fiber sensors; 
Tokyo, Japan (7 Oct 1986). 

Wavelength multiplexing techniques provide the basis for 
many efficient image transmission schemes using optical fibers. A 
variety of examples is presented and important system characteris- 
tics and tradeoffs are considered. 


51799 (EGG-PHY—7279) Geometrical optics for predict- 
collimator 


ing gamma spectrometer imato Proctor, 
A.E. (Idaho National Engineering Lab., Idaho Falls 
(USA)). May 1986. Contract AC07-761D01570. 46p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE86014907. 

Geometrical optics relations applicable to the design and 
analysis of gamma ray spectrometer collimators are described. 
Equations to predict the source area viewed by a collimated detec- 
tor and the expected gamma flux of the detector for a specific 
source strength are derived for rectangular and circular collimators. 
Several examples of collimator performance are given, including 
details of the collimation for a gamma scanner which will be used 
to study radionuclide migration in fuel bundle specimens. 18 refs., 
12 figs. 


(EGG-PRP—6934) Portal and personnel radiation 


pson, J.B.; Stevenson, . BG 

Idaho Falls (USA). Jul 1986. Contract ACO07-761D01570. 
82p. NTIS, PC AOS5S/MF AOI; 1; GPO Dep. File Number 
D 6014922. 

for the operation and maintenance of the EG and G Idaho, Inc. 
Portal and Personnel Radiation Monitors - Model LAD 85. Sec- 
tions of the manual provide a description of the system; instructions 
for operation and maintenance, and listings of spare parts and refer- 
ences. The Portal Radiation Monitor - Model LAD 85 provides the 
capability to quickly monitor personnel for radioactive contamina- 
tion as they pass through the portal when exiting or entering possi- 


ble radioactive contaminated areas. The function of the Personnel 


Radiation Monitor - Model LAD 85 is the same as the portal moni- 
tor. Instead of a portal (doorway) configuration, the personnel 
monitor has one upright which requires personnel to turn 360 de- 
grees in front of the upright for a total survey. 
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51801 (GKSS—86/E/7) Gamma probe for mud density 
determination: EY Kuhn, H. GRSS Forchungs 
‘ E.; Kuhn, H. sihacht- Teper 
ema: F.R.)). 1986. 22p. E07; 
Available from NTIS as /A 86-09 157. 
A submersible gamma probe (Cs-137) for determining densi- 
pe Nagler: arson RO poral yy aa 
for off-ship use in the context of the KFKI project "Mud and Sus- 
pended Matter in Estuaries”. The gamma probe was tested in Ham- 
burg Harbor and in the Lower Weser Estuary. The probe is de- 
scribed, the measurement technique compared with others, and re- 
sults are presented. 


51802 (IAE—3946/15) Data aoe eee ane processing 

system for time-of-flight neutron experiments. Glazkov, 

ee gay B.V.; Pastukhov, A.N. (Gosudarstvennyj 
tet po Ispol'zovani Atomnoj Ehnergii 

aioe Atomnoj Ehnergii). 1984, 24p. de | Russian). 

NTIS (US Sales Only), PC A02/MF AO1. File Number 

DE86703065. 

Data acquisition and processing system is described for neu- 
tron spectroscopy by the time-of-flight method. The system oper- 
ates on the basis of a mini-computer and CAMAK units. System 
operation is based on measurement of time intervals between “start” 
pulses, coming from a pulse source, and “stop” pulses, coming from 
a neutron detector through 15 control channels. The system is de- 
signed for maximum frequency of start pulses equals 1000 Hz. Max- 
imum quantity (10) of events between two start pulses is deter- 
mined by a minimum interval between stop pulses (100 js). Fea- 
tures of separate system units and software description are given. 7 
figs.; 2 tabs. 


51803 (IAE—3989/4) Selection criteria for activation de- 
tectors in integral experiments using 14 MeV neutron source. 
Konakov, S.A.; Novikov, V.M.; Chuvilin, D.Yu. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj ae 1984. 9p. (in Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86703066. 

Criteria for estimation of information content of activation 
measurements in integral experiments on spectometry of secondary 
neutrons of inelastic interactions in thermonuclear reactor blankets 
are presented. Coefficients of sensitivity of activation integrals to 
temperature of neutron spectra in (n, 2n), (n, 3n) and (n, f) - reac- 
tions are calculated using a model spectrum shaped in Usup(238) 
and lead assemblies; activation detectors with high coefficients of 
lected. This selection at the stage of planning the experiment will 
=— to avoid use of low-informative or doubling detectors. 10 

; 4 tabs. 


51804 (IAE—4054/4) Integral detector sensitivity coeffi- 
cients to the constants of 14 MeV neutron multiplication and 
inelastic scattering. Konakov, S.A.; Novikov, V.M.; Chuvi- 
lin, D.Yu. (Gosudarstvenn 

Atomnoj Ebner SSSR, 
gii). 1984. 12p 
‘A02/MF AOL } 


loscow. 
Russian). NTIS (US Sales Ook), FC 
le Number DE86703067. 


tion is used as a quantitative characteristic of information content of 
the experiment. Dependence of y coefficient on thickness of the in- 
vestigated sample is shown to have extremum. Sizes of the investi- 
gated samples can be optimized and neutron detectors ensuring 
maximum coefficients of sensitivity can be chosen on the basis of 
the results obtained. 17 refs.; 3 figs.; 2 tabs. 

51805 (IFVE-OMVT-OEIPK—85-84) Image anamorpho- 


sis module for TV monitor. Ershov, V.P.; Minaev, N.G. 
berg SSSR, Ss Komitet es zovaniyu veokikhy Beer Eh- 


1985. a Reso), NTIS a Sales “Only, P PC AOD) Al 
AOl. umber D 


ERA-11/22 / 7052 


The digital module of TV-image scale changing used in the 
system of scanning and measuring of holograms in the film treat- 
ment from a holographic bubble chamber is described. Utilization 
of the module allows to improve the TV-monitor resolution. 5 refs.; 
3 figs. 


51806 (INIS-BR—476, ea 51-52) Instrumentation for de- 
tection and identification 


ion reaction products. 
Brage, J.A.P.; Added, N.; fie, Y. Toledo, A.S. de; 
Szanto, E.M.; Coimbra, M.M.; Anjos, RM. dos. (Sao Paulo 
Univ., Brazil. Inst. de Fisica). 1985. NTIS (US Sales Only), 
PC A05/MF AO1. File Number DE86703283. 
In Annual report 1983-1984. Low energy nuclear physics- 
Experiment and theory. 


51807 (INIS-BR—476, pp 52-53) Electrostatic separator 
of elastic scattered particles for evaporation residues detec- 
tion. Pereira, D.; Acquadro, J.C.; Schnitter, U.; Sala, O.; 
Chamon, L.C.; Siete A.C. (Sao Paulo Univ., Brazil. Inst. 
de Fisica). 1985. NTIS (US Sales Only), PC A05/MF AOL 
File Number DE86703283. 

In Annual report 1983-1984. Low energy nuclear physics- 
Experiment and theory. 


518608 (INIS-BR—476, pp 54) New method to control the 
on-target beam position. Acquadro, J.C.; Pereira, D.; Schnit- 
, U.; Sala, O.; Chamon, L.C.; Rocha, A.C. (Sao Paulo 
Univ., Brazil. Inst. de Fisica). 1985. NTIS (US Sales Only), 
PC A05/MF AO01. File Number DE86703283. 
In Annual report 1983-1984. Low energy nuclear physics- 
Experiment and theory. 


51809 C(INP—1183/D) Studies ~ the application of the 

TL method for dose in large nuclear plants. 

Niewiadomski, T. (Institute of Nuclear Physics, Krakow 

(Poland)). 1982. 39p. (In Polish). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86703063. 

The paper begins with the presentation of comprehensive 
grounds for the choice of the TL method supported by a discussion 
of faults and advantages of the two competitive methods i.e. photo- 
graphic and TL followed by a short description of the instrument 
ee ee ae Oy ee ee oe ee 
They concern sensitivity, accuracy and precission, background, di: 
ception and eheeay Grpendinns of etihaes, tiling tbihihy 
against environmental agents as well as the reader itself which is 
mainly responsible for the measurement accuracy and reproducibil- 
ity. This is followed by an outline of construction principles for in- 
dividual parts of the system, e.g.: high voltage supply, current to 

heating, method 


dark current compensation, data registration, time cycling, and card 
and bandage construction. Since each reader has to be tested ac- 
cording to an exactly specified programme, presentation of the de- 
tailed methods for this testing completes the study. 


61810 (INR—1925/19/D/B) Ion collection efficiency in 
an ionization chamber filled with carbon dioxide up to one 


Riso ode 


(institu 
1982. _30p. (In Polish). Energetics and Atomic 
Centre, Palace of Culture and Science, 
PL00901 Warsaw, Warsaw, Poland. 


Saturation curves have been determined for a high pressure 


filled with carbon dioxide at pressure varying from 100 to 1000 
kPa. Ion collection efficiences for local recombination conditions 
have been determined. It was found that ion collection efficiency 
more than five times higher for gamma radiation as compared with 
that for alpha radiation is achievable at COs - pressure higher than 
500 kPa. 
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51811 (INR—1935/20,5/1/B) Application of liquid scin- 
tillation counting to the evaluation of wear of combustion en- 
gines. Rowinska, L.; Kalicki, A.; Borkowski, M.; Smulek, 
W. (Institute of Nuclear Research, Warsaw (Poland)). 1982. 
20p. (In Polish). Energetics and Atomic Energy Information 
—s Palace of Culture and Science, PL-00-901 Warsaw, 
0) ° 

A method is described for the determination of wear of some 
parts of internal combustion engines, the wearing parts being car- 
ried away by exhaust gases. The method is suitable for radiometric 
studies of the simultaneous wear of two or more engine parts con- 
tacting directly the exhaust gases. Part of the exhaust gases is 
passed through a washer containing HCI solution in which the me- 
tallic wearing parts are dissolved. A chemical procedure is de- 
scribed for the separation of iron, cobalt, chromium and zinc from 
the HCl solution. The chemical procedure of extraction of some 
elements (Fe, Co, Cr and Zn) from HCI solution and mode of their 
extraction to organic phase, convenient for activity measurements 
by liquid scintillation counting is presented. The detection limit of 
chromium, estimated from °'Cr radioactivity measurement, and of 
iron, from °*Co, is 7.0 and 0.7 wg, respectively. The dioxane scintil- 
lator (50g naphtalene + 5 g PPO + 0.25 g POPOP in 1 1 of dio- 
zane) and the "Ready-Solv. sup(TM) HP” (Beckman, USA) scintil- 
lator were used. 


51812 (INR—1942/OPiDI/E/A) Calculation of the 
liquid scintillation detector counting efficiencies in compari- 
son with the experimental data. Broda, R.; Pochwalski, K. 
ae of Nuclear Research, Warsaw (Poland)). 1982. 
Energetics and Atomic Energy Information Centre, 
Pelee of Culture and Science, PL-00-901 Warsaw, Poland. 
The definitions of basic notations have been given and rela- 
tions between counting probabilities of different kinds of scintilla- 
tions pulses and beta particle energy interacting with scintillator 
have been worked out. The calculated and experimental data for 
beta particle coincidence liquid scintillation detector counting effi- 
ciences have been compared for the double and triple p.m. tube 
systems. 


51813 (INR—1948/1A/PL/A) Versatile large area paral- 
lel plate avalanche counter (PPAC) for the broad-range mag- 
netic spectrographs. Sernicki, J. (Institute of Nuclear i 
search, Warsaw (Poland)). oe. 3 3lp. Energetics and 
Atomic Energy Information Centre, Pubes of Culture and 
Science, PL-00-901 Warsaw, Poland. 

A versatile parallel plate avalanche counter has been devel- 
oped for the identification of nuclear reaction products. A novel 
construction of its transmission electrodes with an active area of 
354 x 22 mm? is presented in detail. The counter under test was 
filled with n-heptane vapour at a pressure of 18 Torr. Its timing 
properties were investigated with the use of time-of-flight technique 
employing 1.6-4 MeV a-particles and a solid state detector. The 
time resolution was 380 ps (fwhm). Besides, the electric characteris- 
tics of the counter, energy resolution in the range of low-energy a- 
particles, inhomogeneity of the detector geometry, and non-lineari- 
ty of the internal time delay along the electrodes are discussed. 


51814 ee ee Utilization of glass 
waveguides in electron 


optical 
and ea . Panta, P.; 
Romaniuk, R.; Jedrzejewski, K. (Institute of Nuclear Re- 
search, Warsaw (Poland); Politechnika Warszawska 
(Poland)). 1982. 13p. Energetics and Atomic Energy Infor- 
mation Centre, Palace of Culture and Science, PL-00-901 
Warsaw, Poland. 

Published in 1983. 

Permanent radiation-induced coloration of low-loss glass op- 
tical wavequides was investigated to determine parameters affecting 
the possible use of these materials in gamma-ray and electron do- 
simetry. As a convenient dosimetric effect the radiation-induced op- 
tical absorption has been measured at wavelengths from 400 to 1700 
nm following gamma and electron irradiations. Preliminary experi- 
mental results give promise of radiation dosimetry over a wide dy- 
namic range of electron and gamma-ray doses (about 1075 to 10° 
Gy or 1 Mrad to 10 Mrad). 
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51815 (IPNO—84-05) Delay lines in heavy ion detectors. 
Gaiardo, D.; Lelong, P.; Volkov, P. (Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire). 1984. 7p. 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE86752464. 

We shall speak about the delay lines, used for position meas- 
urement, in two types of heavy ion detectors: the ionisation cham- 
ber (for energy measurements) and the parallel plate avalanch 
chamber, PPAC (for timing). 


51816 (ITEF—23(1985)) Universal discriminator for a 
proportional-drift detector. Brakhman, Eh.V. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1985. 7p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86703071. 

In the proportional-drift detector for double B-decay meas- 
uring it is necessary to have a number of electronics channels re- 
cording signals from each wire. Tracks in the detector may be re- 
constructed both according to times of signal beginning and end 
and also by gating of a threshold element state during the whole 
drift time. Thus, the threshold element must operate under different 
modes that is dependent on a concrete problem and a type of appa- 
ratus for time information recording. The high-sensitive threshold 
device accomplished on discrete elements and digital IC of K500 
series with direct couplings between cascades of the above detec- 
tor, is described. 3 refs.; 2 figs. 


51817 (ITEF—54(1985)) Dependence of the scintillation 
counter signal performance on the particle entering point. 
Vlasov, A.V.; Gavrilov, V.B.; Goryainov, N.A. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1985. 24p. (In Russian). NTIS = Sales Only), PC A02/ 
MF AO1. File Number DE8670307 

Results of measurements of cee of signal entering 
time and amplitude as well as particle identification efficiency ac- 
cording to time of flight from the location of particle entering a 
scintillator of a nonmagnetic hadron spectrometer are presented. 
Technique for measuring and estimating systematic errors is given. 
7 refs.; 11 figs.; 5 tabs. 


51818 (ITEF—74(1984)) Spatial reconstruction and anal- 
ysis of multivertex events in nuclear photoemulsion. Sha- 
manov, V.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1984. 30p. (In Russian). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86703073. 

The statistical criteria for distinguishing closely located but 
visually indistinguished vertices by testing of a hypothesis about be- 
longing of all tracks of events to the common vertex are described. 
The criterion is formulated on the basis of the event reconstruction 
by the grain coordinates measured in nuclear photoemulsion. The 
event is reconstructed in a three-dimensional space with the grain 
coordinate errors along the axes X, Y, Z, being optionally equal, by 
a combined fitting of tracks to a single vertex taking into account 
the thermal drift and errors in the coordinates of the reference 
point. The method for estimating errors in coordinates of points 
along the particle trajectories on the three axes based on measure- 
ment of tracks arranged arbitrary in emulsion. The results are illus- 
trated by examples of the analysis simutated by the Monte-Carlo 
method and real events. 5 figs.; 3 tabs. 


51819 (JAERI-M—85-058) Analysis of response charac- 
teristics of Nal(T1) scintillation detectors to ‘commie ray. Na- 
se Toshi; Moriuchi, Shigeru. (Japan 

esearch Inst., eee Japan Atomic Ener 
Inst., Tokai, Ibaraki. Tokai Research Establi ). 
1985. 46p. (In Japanese). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86703418. 

Observation of cosmic rays were made using several kinds of 
Nal(T)) scintillation detector on board an airplane (DC-8) up to al- 
titude 37000 ft, including level flights at 16,000, 23,000, 31,000 and 
37,000 ft within latitude 34°00’N - 35°30'N. Two sets of instru- 
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ments were used for the cosmic ray observation; one consists of 
DBM exposure rate meter equipped with 3” dia.x 3” cylindrical 
Nal(T1) scintillation detector for evaluation of exposure rate equiv- 
alent due to cosmic ray, the other consists of multi-channel pulse 
height analyzer. In latter set, five kinds of Nal(T1) scintillation de- 
tector were exchanged one after another, and deposited energy 
spectra due to cosmic ray were measured. Our principal objectives 
of this flight measurement are to obtain useful information on the 
response characteristics of Nal(T1) scintillation detectors to cosmic 
ray in high altitide and to estimate the ground surface value of 
cosmic ray contribution. In this experiment, vertical profile of 
cosmic ray intensity, variation of energy loss spectrum with alti- 
tude, and response characteristics of these detectors to cosmic ray 
in terms of their weight were clarified. The ground surface values 
of cosmic ray contribution into energy region below 3 MeV for 
each detector were estimated as follows; 0.23(uR/h eq.) for 3” dia. 
spherical, 0.22(R/h eq.) for 3” dia.x 3” cylindrical, 0.23(uR/h eq.) 
for 2” dia. spherical, 0.26(uR/h eq.) for 2” dia.x 2” cylindrical, and 
0.29(uR/h eq.) for 1” dia.x 1” cylindrical Nal(TI) scintillation de- 
tector. These data are expected to be very useful for evaluation of 
cosmic ray contribution in measurement of environmental gamma 
ray using Nal(T1) scintillation detectors. 


51820 (JAERI-M—85-095) Study on in-situ measuring 
method using a portable Ge gamma-ray detector. Terada, 
Hiromi. (Jai Atomic Energy Research Inst., Tokyo, 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Jul 1985. 191p. (In Japanese). 

NTIS (US Sales Only), PC A09/MF A011. File Number 
DE86703419. 

The study on an in-situ measuring method using a portable 

Ge gamma-ray detector has been performed. In this paper are de- 
scribed manufacturing of the portable Ge detector, computer-pro- 
gramming of a gamma-ray spectrum analysis calculation, in-situ 
measurements of environmental gamma-rays, quantifying the ra- 
dioactivities in the soil and the induced exposure rates, and nonde- 
structive measurements of fission-product plateout in the primary 
duct of the OGL-1. 


51621 (JEN—575) Detection efficiency for radionuclides 

by electron es and . Grau Malonda, 
A.; Fernandez Martinez, as oe de Energia Nuclear, 
Madrid (Spain)). 1985. “2bp. (a Spanish). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86703275. 

The electron capture partial counting efficiency vs. the 
figure of merit for electron-capture and gamma-ray emitters has 
been computed. The radionuclides tabulated are “*Cr, **Mn, ®7Co, 
56Ni, T28Se, As, Gr, %7Zr, %2Nb, 103 Pq, 111Jn, 119Sb, 128], 139Ce 
and ‘Dy. It has been assumed that the liquid is a toluene based 
scintillator solution in standard glass vials containing 15 cm* 17 
refs. 


51822 (JINR—R-10-85-289) Use of S. 

matrix in the TRACK-MATCH procedure for Pie 
tions. Baginyan, S.A.; eer V.L eS 
Research, Dubna (USSR). Lab. of Computi 

and Automation; Erevanski j Fizicheaij Int 
7. (In Russian). NTIS (U: 

ile Number DE86703074. 

When analysing the work of geometrical reconstruction pro- 
grams it is noted that if the TRACK-MATCH procedure is suc- 
cessful, it guarantees the event measurement correctness. This 
serves as a base for application of the TRACK-MATCH procedure 
as a test for event mask measurements. Such use of the procedure 
does not require point-to-point between track 
images in different projections. It is sufficient to establish that the 
TRACK-MATCH procedure admits a solution. It is shown that the 
problem of point-to-point correspondence between track images in 
different projections is reduced to conting matrix analysis. It is 
stated that if the determinant of the contingency matrix is not equal 
to zero it is sufficient for the TRACK-MATCH procedure to be 
solved. 4 refs.; 2 figs. 


SSR) 1 
Sales Only), PC A02/MF AOI. 
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(JINR—R-10-85-516) High-automated system for 
film data mathematical processing. Balgansuren, Ya.; Buzda- 
vina, N.A.; Glagolev, V.V. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). “= of Computing Techniques and 
Automation). 1985. Ip. Russian). S (US Sales 
Only), PC A02/MF AOI. File Number DE86703099. 

The mathematical film data processing system has been de- 
veloped. It is failproof and provides a possibility to process data 
automatically by chains of programs and to analyse preliminarily 
computer results. The processing of ap-experiment data using this 
system has shown that it provides stable and practically accident- 
free data processing, and significantly reduced manual work ex- 
penses for analysing computer results. The user’s “contact” with 
the system programs goes via a limited set of controlled proce- 
dures. 8 refs.; 2 figs. 


51824 (Juel-Spez—343) a for the ion optics and 
for the kinematical fitting at the magnetic 

KARL. Hinterberger, F. (Kernforsch e 
G.m.b.H. (Germany, F.R.). Inst. fuer ik). 
1986. 2ip. (In German). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86752688. 

For the magnetic spectrograph BIG KARL the installation 
of an additional quadrupole lens is purposed. From this the possibil- 
ity of a telescopic ion optic results. For future experiments a stand- 
ard focusing with a spatial dispersion of 6.6 m and vanishing angu- 
lar dispersion is proposed. The D/M ratio (dispersion/magnifica- 
tion) extends to 14.0 m, the maximal spatial angle lies at 3 msr. The 
energy range extends at a focal plane length of 0.66 m to 20%. For 
the kinematical fitting of the spectrograph the focal plane is shifted. 
This shift can be simply and rapidly realized for different K values 
by means of a software correction, if generally two spatial spectra 
in the focal plane are taken up. By this additionally for each event 
the actual scattering angle can be determined with relatively good 
resolution. The dispersion fit is completely decoupled from the kin- 
ematical fitting of the magnetic spectrograph. 


51825 (KIYI—83-29, pp 3-6) Analysis of grains for pro- 
tein using computers for control and processing. Berezin, 
F.N.; Melenevskij, A.Eh.; Patlan’, Yu.V.; Tikhij, V.A. 1983. 
(In Russian). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE86780477. 

In Essential problems of the automation in experimental nu- 
clear physics. 

A measuring facility for nuclear reaction analysis of grain 
for protein content is described. The method is based on measuring 
the products of deuteron interaction with grain atomic nuclei. 
Problems of measuring processing and check of the results obtained 
are solved by a computer. The facility block-diagram is presented; 
the system software consists of the GRAIN control program and a 
set of subprograms. The system permits to optimize the check proc- 
ess thus resulting in the improvement of the analysis, accuracy effi- 
ciency, fast response. 4 refs.; 1 fig. 


51826 (LA-UR—86-2813) Calibrations of a multichannel 
soft x-ray spectrometer. Blake, R.L.; Hockaday, aos 
Grosso, J.S. (Los Alamos National Lab., NM (USA). a 
ics Div.; Lawrence Berkeley Lab., CA (USA). Center 
X-Ray Optics; Ovonic Syn thetic Materials Co., Troy, MI 
(USA). 1986. Contract "W-1405-ENG-36. 12 
860880—27). NTIS, PC A02/MF AOI; 1; ‘GPO Dep. File 
Number DE86015330. 

From 30. SPIE technical symposium on optics and optoelec- 
tronic engineering; San Diego, CA, USA (17 Aug 1986). 

A time resolved, 14 channel spectrometer with an absolutely 
Oe en ey 
spectrum from 70 to 650 eV. The spectrometer utilized a combina- 
tion of thin film prefilters, layered synthetic microstructure (LSM) 
diffractors, metal coated plastic scintillators, and photomultiplier 
detector tubes. Calibration of the spectrometer was done piecemeal 
for each component with standard techniques and the component 
calibrations were convolved to get a complete spectrometer re- 
sponse function. The two calibration procedures were compared. 


(CONF- 
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51827 (LA-UR—86-2934) Analysis of inelastic neutron 
scattering spectra from a time-of-flight spectrometer with 
filter detector. Vorderwisch, P.; Mezei, F.; Eckert, J.; Gold- 
stone, J.A. Alamos National Lab., NM (USA); Hahn- 
Meitner-Institut fuer Kernforschung Berlin G.m.b.H. (Ger- 
many, F.R.)). 1986. Contract W-7405-ENG-36. 9p. (CONF- 
8603150—1). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE86015312. 

From Workshop on neutron scattering data analysis; Oxford, 
UK (13 Mar 1986). 

Inelastic neutron scattering spectra obtained from time-of- 
flight spectrometers with filter detector suffer in energy resolution 
from a long time-of-flight tail in the filter response function. A 
mathematical method is described which removes this tail in meas- 
ured spectra. The energy resolution can thereby be adapted for 
each part of the spectrum. Applications of the method to data taken 
at the LANSCE pulsed spallation source are presented. 


51828 (NUREG—0837-Vol.6-No.1) NRC TLD Direct 
Radiation Monitoring Network. Progress report, January- 
March 1986 Volume 6, No. 1. Jang, J.; Rabatin, K.; Cohen, 
L. (Nuclear Regulatory Commission, King of Prussia, PA 
(USA). Region I). Jun 1986. 221p. NTIS, PC A10 - GPO. 
File Number DE86901561. 

This report provides the status and results of the NRC Ther- 
moluminescent Dosimeter (TLD) Direct Radiation Monitoring Net- 
work. It presents the radiation levels measured in the vicinity of 
NRC licensed facility sites throughout the country for the first 
quarter of 1986. 


51829 (OEFZS—4344) Environmental gamma radiation 
monitoring system with a large volume air ionization cham- 
ber. Duftschmid, K.E.; Strachotinsky, C.; Witzani, J. (Oces- 
terreichisches Forschungszentrum Seibersdorf G.m.b.H.; 
Oesterreichisches Forschun, trum Seibersdorf G.m.b.H. 


gszen' 
Inst. fuer Strahlenschutz). Jan 1986. 8p. (ST—136/86). 


NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE86703064. 

An improved environmental monitoring system has been de- 
signed and tested consisting of an ionization chamber with 120 1 
sensitive volume, operated at atmospheric pressure, and a commer- 
cial electrometer amplifier with digital voltmeter. The system is 
controlled by a desk calculator with printer for automated oper- 
ation and calculation of dose and doserate. The ionization chamber 
provides superior dosimetric performance as compared to usual 
GM-counters and high pressure chambers. The system has been 
field-tested during the ‘European Intercomparison Programme for 
Environmental Monitoring Instruments’ organized by the Commis- 
sion of the European Communities. 


ep. (PNL-SA—12460) Personnel monitors utilizing 
tissue equivalent proportional counters. Brackenbush, L.W.; 
Endres, G.W.R. (Pacific Northwest Lab., Richland, WA 
CONe: Sep 1984. Contract AC06-76RL01830. 16p. 
CONF-8409161—7). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86014859 
From 5. symposium on neutron dosimetry; Munich, F.R. 
Geet See 
inited States, the Department of Energy has estab- 
Risdncbibiakts tien atiael mama adiens 
significant number of workers are exposed to fast neutrons from 
handling isotopic neutron sources. One facet of this program is the 
development of small, lightweight personnel monitors to determine 
dose equivalent as the workers are exposed. These instruments use 
small cylindrical tissue equivalent proportional counters to detect 
neutrons, and a microprocessor to determine absorbed dose and 
dose equivalent. A “Pocket REM Meter” has been developed con- 
taining three cylindrical tissue equivalent proportional counters 1.9- 
cm in diameter and 13-cm long. The instrument utilizes hybrid cir- 
cuitry and a 256 channel analog to digital converter to supply sig- 
nals to a CMOS mi , which calculates absorbed dose 
and dose equivalent for neutrons and displays the results on a liquid 
crystal display. The instrument weighs 630 grams, is 15-cm by 7.6 
cm by 20-cm in size, and operates 40 hours on a 9-volt battery. In- 
dependent measurements verified that the “Pocket REM Meter” is 
accurate within 20% for determining neutron dose equivalent when 
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exposed to unmoderated or slightly moderated Cf-252 sources, 
which have been calibrated by the US National Bureau of Stand- 
ards. A “Total Dose Meter” is being developed to measure ab- 
sorbed dose and determine dose equivalent from mixed radiation 
fields of neutrons and gamma rays. Using a single tissue equivalent 
proportional counter with two amplifiers operated at different 
gains, it is possible to measure the wide range of event sizes from 
mixed fields and determine absorbed dose. Using empirical algo- 
rithms derived from exposures to monoenergetic neutrons, it is pos- 
sible to determine quality factors within about 7% for neutrons 
with energies btween 200 keV and 7.5 MeV. 


51831 ae pp 117-127) Present status of nucle- 
ar instrumentation in a amy ely, 


.B. (Pusat Malaya) 
lidikan Atom Tun Ismail, Bandar wee ae 
1981. NTIS (US Sales Only), PC A\10, A0Ol. rie 
Number DE85900901. (CONF-8111224—). 

From Seminar on application of nuclear techniques in indus- 
try; Kuala Lumpur, Malaysia (16 Nov 1981). 

A survey on the status of nuclear instrumentation in Malay- 
sian institutions was conducted in late 1979. Problems encountered 
by institutions are discussed. Preliminary plans and strategies to 
tackle instrumentation problems are prepared. It involves procure- 
ment of equipment, training of technicians and also plans to devel- 
op design and build instruments for common use. A training course 
for technician was carried out in Kuala Lumpur in 1980. A similar 
but more intensive training course is scheduled to be carried out in 
1982. In addition, PUSPATI is also looking at the instrumentation 
problems at a regional level under a program within the framework 
of Regional Co-operative Agreement (RCA) under the auspices of 
IAEA. 


51832 (Rijnhuizen—84- Compact 


energy 

H.W. van der. (Associatie Euratom-FOM, Nieuwegein 
(Netherlands). FOM-Instituut voor Plasmafysica). Apr 1984. 
42p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86703076. 

The design and calibration of an energy analyser for protons 
in the energy range of 10-100 keV is described. The energy analysis 
is based on a time-of-flight technique. Secondary electrons from a 
very thin carbon foil are used to detect a ing particle. The use 
of microchannel plates and the short flight-path (15-30 cm) permit a 
compact design with nevertheless a good energy resolution of 2%. 
The analyser may be used in an environment with a high back- 
ground of neutrons and gamma radiation. The sensitivity to this 
background is strongly reduced, in particular by means of the 
doubly coincident detection of the particles. The small overall di- 
mensions of the analyser are important whenever the background 
level is so high that a screening cannot be completely avoided. 19 
figs., 17 refs. 


51833 (SIS—1986: Os ee Sor 28 ee. 
ated at 100-250 KV. ke, H. (Statens Inst. for Straalehy- 
iene, Oslo (Norway 1986 18p. (in Norwe, — NTIS 
S Sales Only), A02/MF AOI. Number 
DE86703273. 

This report deals with the calibration of the Norwegian X- 
ray standard (NPL secondary standard) at the International Bureau 
of Weights and Measures, Paris (BIPM). The findings during this 
calibration are compared with an earlier calibration performed at 
the National Physical Laboratory, UK (NPL). The new calibration 
has changed the X-ray standard by a maximum of 0.8%. The esti- 
mated uncertainty in the exposure calibration factor given by the 
Norwegian SSDL is 0.45%. 


51834 (UCRL—94570) High-resolution CT system for 
elemental he ws Brase, J.M.; 
Nichols, M.C.; Nusshardt, R ; Bonse, U . (Lawrence Liver- 
more National Lab., CA (USA); Sandia National Labs., 
Livermore, CA (USA); Dortmund Univ. a F.R.)). 
Aug 1986. Contract W-7405-ENG-48. 8 DS (CONF- 
8610123—1). NTIS, PC A02/MF A0Ol; G Dep. File 
Number DE86014450. 
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From 26. SPSE fall symposium and 5. international confer- 
ence and exposition on electronic imaging; Arlington, VA, USA 
(14 Oct 1986). 

The performance of a low-temperature CCD camera for ap- 
plication in computed tomography (CT) was tested on beamline II- 
3 at the Stanford Synchrotron Radiation Laboratory (SSRL). In 
the present system, transmitted x-rays are converted to visible light 
on a phosphor-coated optical face plate. This light illuminates a 
thermoelectrically cooled CCD, which is operated as a charge 
counting device. By modulating the energy of the x-ray beam, we 
can obtain elemental and chemical-state information about the re- 
constructed voxels. Presently, the resolution is about 50 microns, 
and is to a large extent controlled by the quality of the phosphor. 
The spatial resolution and chemical sensitivity of the system are re- 
ported. Applications to materials and biological sciences are dis- 
cussed. 


51835 New electronically black neutron detectors. Drake, 
D.M.; Feldmann, W.C.; Hurlbut, C. (Los Alamos National 
Lab., "NM, USA; Bicron Corp., Newbury, OH, USA). Nu- 
clear Instruments and Methods in Physics Research; 247: No. 
3, 576-582(1 Jul 1986). 

Two neutron detectors that can function in a continuous ra- 
diation background are described. Both detectors identify neutrons 
by recording a proton recoil pulse followed by a characteristic cap- 
ture pulse. This peculiar signature indicates that the neutron has 
lost all its energy in the scintillator. Resolutions and efficiencies 
have been measured for both detectors. 


51836 Batteryless magneto-driven portable radiac. 
Waechter, D.A.; Bjarke, G.O.; Trujillo, F.; Wolf, M.A.; 
Umbarger, C.J. (to Dept. of Ener ergy, Washington, DC). US 
Patent 7596, 933. 24 Jun 1986. Filed date 19 Oct 1984. vp. 

A portable radiation detector is described which consists of: 
a. hand powered alternator means for producing an alternating 
voltage by hand manipulation; b. rectifier means connected to the 
hand powered alternator means for producing an unregulated dc 
voltage from the alternating voltage; c. a capacitor connected to 
the rectifier means for storing the unregulated dc voltage; d. regu- 
lator means connected to the capacitor for producing a regulated 
low voltage from the stored unregulated dc voltage; e. high voltage 
means fed by the low voltage means for producing a high voltage 
output; f. radiation detecting means powered by the high voltage 
output for detecting radiation pulses; g. pulse detector means fed by 
the radiation detecting means for producing an electrical pulse for 
each radiation pulse detected by the radiation detecting means; h. 
event counting means fed by the pulse detector means for integrat- 
ing the electrical pulses produced by the pulse detector means over 
a period of time and for producing an output signal representative 
thereof; i. LCD driving means coupled to the event counting means 
for translating the output signal thereof into a signal of suitable 
LCD display driving levels; and j. LCD display means coupled to 
the LCD driving means for visually displaying the signal of suitable 
LCD display driving levels. 


Performance of radiation hard CCDs as 
ross, A.D.; Clegg, D.B. (Lawrence Berkeley Lab., 
CA, USA). Nuclear Instruments and Methods in Physics Re- 
search; 247: No. 2, 309-318(15 Jun 1986). Contract AC03- 
76SF00098. 

We present data on the operation of radiation hard CCDs 
used as tracking devices. The system consisted of 5 Texas Instru- 
ments CCDs with a total number of cells equal to 2.7 x 10% the 
Tracking resolution for minimum ionizing particles was measured 
to be sigmasub(x)=4.8 +- i land deneainies 5.0 +- 0.3 pm. 
Two track separation of better than 40 ym in space was also ob- 
tained. 


51838 Properties of new scintillator glasses and scintillat- 
ing fibers. Bross, A.D. (Lawrence Berkeley Lab., CA, 
USA). Nuclear Instruments and Methods in Physics Research; 
247: No. 2, 319-326(15 Jun 1986). Contract AC03- 
76SF00098. 

We present data on the light output and optical properties of 
new scintillation glasses. Data on light (p approx.= 2.6 g/cm®*) and 
heavy (p > 3.4 g/cm*) glasses are presented. In addition, the per- 
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formance of scintillating glass fibers fabricated using a new light 
glass is discussed. 


51839 ‘Large area positi “ray detector for a 


on-sensitive X 
Bragg crystal spectrometer. Sleaford, BW. Lieber, A.J.; 
West, W.J.; Perez-Mendez, V. (GA Technologies, Inc., San 
Diego, CA, USA; Lawrence Berkeley Lab., CA, USA). 
7 Instruments and Methods in Physics Research, Section 
trometers, Detectors, and Associated 
. 2/3, 553-557(1 May 1986). Contract 


A: Accelerators, Sp 

ment; 245: 

3-76ET51011. 

A large area position-sensitive X-ray detector was construct- 
ed for the Bragg crystal spectrometer on the Doublet III tokamak. 
The detector has good spatial resolution, high efficiency, and a 
high count rate capability. The average spatial resolution is 295 pm 
over the 20 . 6.6 cm? entrance window and 240 ym over the cen- 
tral 7 cm. With the detector pressurized with 70% Ar: 30% CH, to 
3.0 atm, an efficiency of 75% for 4.75 keV X-rays is obtained. This 
can be improved to 90% efficiency using a 70% Xe: 30% COs: gas 
mixture. The detector count rate capability is > 100 kHz with neg- 
ligible counting losses. The packaging is very compact for ease of 
shielding. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


REFER ALSO TO CITATION(S) 50251, 51682 


(AD-B—064872/5/XAB) Radiation-hardness as- 
sessment of the millipound -plasma-thruster electronic 
subsystem. Volume 1. Final report, 5 September 1979-3 
March 1980. Face, S.H. (Spire Corp., Bedford, MA ae 
oa 1981. 129p. (FR—20099-VOL-1). NTIS, PC A 

A preliminary assessment of the radiation hardness of the 
electronics subsystem of the Fairchild pulsed plasma thruster is pre- 
sented. Both the natural and artificial radiation environment in 
space are considered. The total dose and transient effects of high- 
energy electrons, gamma rays, x rays, neutrons, and electromagnet- 
ic pulses are reviewed for various types of solid-state devices, in- 
cluding transistors, diodes, SCRs, integrated circuits, resistors, and 
capacitors. Recommendations are made for component choices, cir- 
cuit designs, shielding, and testing to minimize long-term degrada- 
tion and circuit upsets from space radiation. 


51841 (LBL—21170) Proceedings of the workshop on ra- 
diation damage to wire chambers. Kadyk, J. (Lawrence 
Berkeley Lab., CA (USA)). Apr 1986. Contract AC03- 
76SF00098. 348p. (CONF-860162—). NTIS, PC A15/MF 
A01; 1; GPO Dep. File Number DE86014077. 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

Separate abstracts were prepared for 24 papers in these 
workshop proceedings. (LEW) 


51842 (UCID—20849) Program plan for EMP survivabil- 
ity of Navy C2 systems. Latorre, V.R.; ‘eon te 
(Lawrence Livermore National Lab., CA (USA)). 
1986. Contract W-7405-ENG-48. 25p. ‘NTIS, PC A 
A01; 1; GPO Dep. File Number D 

This report provides a plan for ene the Navy Tac- 
tical C2 EMP Survivability Program. This program will emphasize 
the development of EMP standards and specifications for all phases 
of a C2 system's life from its concept formulation phase through its 
total in service life. In order to achieve an EMP survivable Navy 
C2 system, the US Navy must develop a program that will provide 
appropriate guidance and direction. 
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REFER ALSO TO CITATION(S) 49671, 50547, 50843, 51092, 51137, 51138, 
51153, 51157, 51492, 51514, 51670, 51736, 52805 


51843 (BDX—613-3024-Rev.2) Measurement capabilities 
of the BKC metrology organization. Barnes, L.M. (Allied 
o- ., Kansas City, MO (USA). Bendix Kansas City Div.). 

"1986. Contract AC04-76DP00613. . NTIS, PC 

05/MF A01; 1; GPO Dep. File Number D: 15992. 

Purpose of this manual is to communicate to concerned per- 
sons the measurement and calibration capabilities of the Metrology 
Organization of the Allied Corporation, Bendix Kansas City Divi- 
sion (BKC). Included is a listing of the measurement types and 
ranges available, and the accuracies normally attainable. Also de- 
scribed are currently used standards and measurement devices. This 
manual is divided into four major sections, each describing a broad 
general area of measurement: mechanical; environmental, gas, 
liquid; electrical (DC, AC, RF/microwave); and optical and radi- 
ation. 


oe (BNL—38412) — ——— radi- 


ion optics: correlation of performance with metrology. 
Takacs P.Z.; Hewitt, R.C.; Church, E.L. (Brookhaven Na- 
= Lab., Upton, NY (USA); Exxon Research and Engi- 

g Co., le, NJ (USA)). Jun 1986. Contract 
AC02-76CH00016. . (CONF-8610113—1). NTIS, PC 
A02/MF A01; GPO . File Number DE86014175. 

From Workshop on optical fabrication and testing; Seattle, 
WA, USA (21 Oct 1986). 

Image distortions produced by a cylinder mirror at the Na- 
tional Synchrotron Light Source are compared with performance 
predictions based on. measurements of surface slope errors in the 
millimeter spatial period regime made with an optical surface pro- 


(CNEA-NT—1/84) Proportional 47 detector with 
an electric field of axial symmetry. Guevara, E.A.; Costello, 
E.D. (Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). Gerencia de Aplicaciones; Comision ina). 
cional de Energia Atomica, Buenos Aires ( 

Dept. de Aplicaciones eae 1984. 11p. > (in Spe 
ish). NTIS" (US Sales Only), PC A02 A0Ol. 
Number DE86703421. 

A gas-flow proportional 47 counter, with an electric field of 
axial symmetry, designed and constructed by the authors, whose 
characteristics allow to work at positive gaseous pressure, is de- 
scribed. Based on the results from the measurements performed, the 
new detector proved to be suitable for the absolute calibration of 
beta-emitting radioactive sources and that the accuracy of the de- 
terminations can be compared with that achieved at metrologic lab- 
oratories of recognized accuracy. The slight dependence of the de- 
tector efficiency on the nuclide’s beta energy within the limits stud- 
ied and its good performance for the measurements of non-punctual 
sources, are emphasized. Moreover, the spectra obtained, the disin- 
tegration schemes and the type of beta transition for each calibrated 
nuclide are presented. Some detector parameters of certain interest, 
the capacity of the chambers in air and the loss of current at the 
working voltage are included in an annex. 


51846 (CONF-861098—1) Intelligent thick-film gas 
sensor. Hoffheins, B.S.; Lauf, R.J.; Siegel, M.W. (Oak Ridge 
National Lab., TN (USA); Mellon Univ., Pitts- 
bur a (USA)). 1986. Contract AC05-840R21400. Op. 

S, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86013408. 

From International symposium on microelectronics; Atlanta, 
GA, USA (6 Oct 1986). 

An intelligent gas sensor has been developed using thick-film 
cadtslagen tadumatamamimmmatincmnsineaaiasaenn 
ly varied catalytic properties. An integral heater causes the surface 
to react with combustible gases and the resulting resistance map of 
the surface forms a signature that can be related to the functional 
groups present in the gas. For example, alcohols, ketones, and al- 
kanes have distinct, recognizable signatures on one sensor model. 
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51847 ee a ae Experimental and theoreti- 
cal study of condensation in multicomponent vapors. Quarter- 
ly ae. No, 6, 15 May-14 August 1985. Frish, 2 M.B.; Wi- 
lemski, G Sciences, Inc., Andover, MA (USA)). 
Jul 1986. ‘Contract AC02-84ER 13154. 24p. (PSI—154/TR- 
587). NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86014831. 

An apparatus has been assembled that uses the technique of 
supersonic expansion through a nozzle to adiabatically cool and 
condense binary mixtures of vapors. Interferometry, Rayleigh scat- 
TS ee ee ee eee 
with an automated data acquisition and analysis system to enable 
accurate calculation of the ratio at the location of 
nucleation onset and the subsequent droplet growth rate. 10 refs., 
14 figs. 


ACO07-761D01570. 9p. (CONF-850840—19). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86014913. 

From Joint meeting of the Electron Microscopy Society of 
America and the Microbeam Analysis Society; Louisville, KY, 
USA (5 Ay 1985). 

luminescence microprobe was developed to supplement 
ovina from a Raman Many crystals that are 
non-Raman active luminesce, which yields both Chemical and crys- 
talline information. This instrument was built specifically for those 
crystals having the NaCl structure and for Raman active crystals 
that exhibit impurity luminescence. Luminescence is defined as the 
emission of nonthermal, electromagnetic radiation, usually in the 
visible region. Luminescence includes fluorescence, characterized 
by an exponential decay rate which is independent of temperature, 
and phosphorescence, which decays more slowly and with more 
complex kinetics. 


51849 (INIS-mf— 10086, ee 60-65) Construction of a 3- 
Ge(Li) polarimeter. Droste, Ch.; Morek, T.; 
Srebrny, J.; Sack 8 S.; Kotlinski, B.; Stachura, Z. 
(Warsaw Univ., Poland. Inst. Fizyki Doswiadczalnej; Insti- 
tute of Nuclear Research, Warsaw, Poland; Institute of Nu- 
clear Physics, Krakow, Poland). 1982. NTIS (US Sales 
Only), PC A05/MF AO1. File Number DE86780474. 

In Annual report 1981. 

The construction of 3-Ge(Li) Compton polarimeter designed 
for investigation of linear polarization of y-radiation emitted in- 
beam in the (particle, xn) reaction is described in brief. 


51850 (INIS-mf—10445, pp 177) Quantitative X-ray dif- 
fraction: fact or fantasy. Von Rahden, H.V.R.; Von Rahden, 
M.J.E. 1984. NTIS (US Sales Only), PC A10/MF AOI. File 
Number DE86703457. (CONF-8407180—Pt. 1-Absts.). 

From 20. geological congress of the Geological Society of 
South Africa; Potchefstroom, South Africa (9 Jul 1984). 


51851 (INIS-mf—10450, pp 58-65) ns radial ion 
distribution method for the measurement of the transverse dif- 


stalt, leiden, Austria). Feb 1986. NTIS (US Sales Only), 
PC A17/MF AOl. File Number DE86703298. (CONF- 
860227—). 
From 5. 
trauu, Austria (9 Feb ‘00. 
Attempts at increasing the accuracy of a previously de- 
scribed apparatus are outlined and several factors affecting accura- 
cy are discussed. It is concluded that with these improvements the 
Dsup(T)/K ratios as a function of reduced field strengths will be 
determined to +-6%. 


on atomic and surface physics; Ober- 


51852 (INIS-mf—10450, pp 2-6) Measurement of ion- 
molecule low 


reactions at very temperatures. Dunn, G.H.; 
Barlow, S.E. Feb 1986. NTIS (US Sales Only), PC A17/ 
MF AO1. File Number DE86703298. (CONF-860227—). 
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From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

The JILA ion trap technique is complementary to the other 
recently developed CRESU method for studying very low temper- 
ature ion molecule reactions. Unique radiative association, hydro- 
gen abstraction, and charge transfer results have been forthcoming 
with interesting interpretations. 


51853 (INS—1959/P-1/PL/B) Coded pulsing ne and 
its application in neutron physics devices. Graffstein, A. (In- 
stitute for Nuclear Studies, Swierk (Poland)). 1982. 173p. 
(in Polish). Energetics and Atomic Energy Information 
Centre, Palace of Culture and Science, PL-00-901 Warsaw, 
Poland. 

Published in 1983. 

The work gives a survey of applications of the method of 
coded pulsing in: radio - or hydrolocators (for measuring a distance 
and a velocity of an object), devices for measuring flow velocities 
of liquids, spectrometers for measuring neutron velocities and in 
identification of dynamical parameters of objects, 


51854 (JEN—574) Statistics of electron multiplication in 
multiplier iterative method. Grau Malonda, A.; 
Ortiz Sanchez, J.F. (Junta de Energia Nuclear, Madrid 
(Spain) 1985. 52p. (In Spanish). NTIS (US Sales Only), PC 
A04/MF A0O1. File Number DE86703274. 

An iterative method is applied to study the variation of 
dynode response in the multiplier phototube. Three different situa- 
tions are considered that correspond to the following ways of elec- 
tronic incidence on the first dynode: incidence of exactly one elec- 
tron, incidence of exactly r electrons and incidence of an average 
anti-r electrons. The responses are given for a number of steps be- 
tween 1 and 5, and for values of the multiplication factor of 2.1, 
2.5, 3 and 5. We study also the variance, the skewness and the 
excess of jurtosis for different multiplication factors. 18 figs. 11 
refs. 


CA (USA); EG and G, Inc., Las Ve NV (USA)). 1986. 
Contract W-7405-ENG-36. Sp. (CONF-8609127—3). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86015307. 

From SPIE’s fiber LASE ‘86; Cambridge, MA, USA (14 
Sep 1986). 

Scintillator, fiber, and detector technologies have progressed 
over the last few years so that it is now possible to record radiation 
images over optical fiber bundles 1 km in length. Scintillators that 
emit at 730 nm will be coupled with wavelength-multiplexing tech- 
niques to telecommunication fibers for transmission to a demulti- 
plexer and detection by GaAs microchannel-plate image-intensifier 
tubes. The technique and design considerations, such as time-inte- 
grated versus time-resolved images, resolution and system dynamic 
range will be described. 


51856 ee National Center for 
Electron Microscopy. guide. Revised. (Lawrence 
Berkeley Lab., CA (USA) Materials and Molecular Ke- 
search Div.). "Jul 1986. Contract AC03-76SF00098. 24p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86015013. 

This booklet covers instruments (EM-1500, ARM-1000, JEM 
200-CX, HU-650, JEM-200CX), support instrumentation, user poli- 
cies, proposal submission and scheduling, safety, and accommoda- 
tion and travel. (DLC) 


51857 (NAC—83-04) Calibration of hall probes. Bader, 
D. (Council for Scientific and Industrial Research, Faure 
(South Africa). National Accelerator Centre). Aug 1983. 5p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86703369 

Stability and basic properties of Hall plates allow reliable 
field measurements to an accuracy of 100 ppm, but show that a 
calibration over the whole interval of intended measurements is 
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necessary since the Hall signal does not increase exactly linear with 
the applied field. It is essential that the NMR probe and Hall plate 
are located in the homogeneous region and see the same field. Poly- 
nomial functions up to 13th order are normally used to represent 
the calibration. It is recommended that generally, calibration should 
be done as close as possible to the interval of application in order 
to get an accurate fit of low order. 


51858 (OUP—85-30) 16 bit camac ADC with memory. 
Wikne, J.C. (Oslo Univ. were Fysisk Inst.). Jan 1986. 
32p. NTIS (US Sales Only), PC A03/MF AOl1. File 
Nomber DE86703276. 

A 16 bit camac-programmable analog-to-digital converter 
(ADC) with incorporated memory and sampling clock is described. 
This single-width camac module is especially suited for autono- 
mous, multi-sample data acquisition with high precision. The ADC 
itself is a hybrid, the ADC76 from Burr-Brown, featuring a pro- 
grammable input range and direct parallel output in two’s comple- 
ment form. The input programming is done by means of dual-in- 
line switches, giving input spans from 1.25 V to 20 V, unipolar or 
bipolar. The outline of the programming of the ADC input and the 
calibration of the unit is given. 


51859 (OUP—86-01) Electron microscopy and diffrac- 
tion. In the solid state group Physics Department, University 
of Oslo, 1976-1985. Gjoennes, J.; sg A. (Oslo Univ. 
(Norway). Fysisk inst). Jan 1986. NTIS (US Sales 
Only), PC A03/MF A0O1. File iocteag 1E 86703277. 

This report is a description of research activities and plans at 
the electron microscopy laboratorium, Physics Department, Univer- 
sity of Oslo. Since the first electron microscope was installed in 
1968, the research has covered inorganic structures, physical metal- 
lurgy, as well as theory of electron scattering and the development 
of methods in this field. The current plans involve efforts in the de- 
velopment of crystallographic and spectroscopic methods. 


51860 (SAND—86-2046C) Remote photonic data record- 
ing. Lockwood, G.J.; Filter, W.F.; Landron, C.O.; Muron, 
D.J.; Chang, J.; Fanning, J.J.; Neyer, B.T. (Sandia National 
Labs., Albuquerque, NM (USA). Diagnostics Div.; Monsan- 
to Research Corp., Miamisburg, OH (USA). Mound). 1986. 
Contract AC04-76DP00789. 17p. (CONF-8609127—1). 
NTIS, PC A02/MF A01l; GPO Dep. File Number 
DE86014360. 

From SPIE’s fiber LASE ‘86; Cambridge, MA, USA (14 


1986). 

4 Ts sabenamiin: tin dabei iaaslaae Liiictalk alk 
HSMCDR, laser diode transmitters and the-= 2000 m fiber link be- 
tween them. Of six transmitters, one was used to provide the. 
HSMCDR trigger. Another transmitter sent the trigger waveform 
to be recorded by the HSMCDR. The remaining four transmitters 
converted analog electrical data signals into analog photonic signals 
for transmission to the HSMCDR. Since all signals were coinci- 
dent, the analog signals were sent over an additional 200 m of fiber 
to obtain a 1 ps delay, necessary to allow for delay from trigger 
pulse to start of streak. The system bandwidth was about 350 HMz. 
The HSMCDR performed all its trigger monitoring, shutter con- 
trol, arming, and data transfer functions under the direction of a 
computer. The system is described and test results are presented. 


51861 (UCID—20695) Glovebox pressure relief and 
check valve. Blaedel, K.L. (Lawrence Livermore National 
Lab., CA (USA)). 17 Mar 1986. Contract W-7405-ENG-48. 
7 j aa A03/MF A01; 1; GPO Dep. File Number 

This device is a combined pressure relief valve and check 
valve providing overpressure protection and preventing back flow 
into an inert atmosphere enclosure. The pressure relief is embodied 
by a submerged vent line in a mercury reservior, the releif pressure 
being a function of the submerged depth. The pressure relief can be 
vented into an exhaust system and the relieving pressure is only 
slightly influenced by the varying pressure in the exhaust system. 
The check valve is embodied by a ball which floats on the mercury 
column and contacts a seat whenever vacuum exists within the glo- 
vebox enclosure. Alternatively, the check valve is embodied by a 
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vertical column of mercury, the maximum back pressure being a 
function of the height of the column of mercury. 


51862 (UCRL-—93947) Evaluation of the IRAD flexible 
probe sonic extensometer. Glenn, H.D.; Patrick, W.C.; 
Rector, N.L.; Butler, L.S. (Lawrence Livermore National 
Lab., CA (USA); IT Corp., Albuquerque, NM (USA)). Aug 
1986. Contract W-7405-ENG-48. 9p. (CONF-860910—1). 
NTIS, PC A02/MF AO0Ol; 1; G Dep. File Number 
DE86015485. 

From 2. international conference on radioactive waste man- 
agement; Winnipeg, Mani Canada 19 

Evaluate of he TRAD as comocuis was initiated 
with an electronic-circuit analysis which indicated an accuracy of 
+-0.001 in. (0.025 mm). Readings from two sonic probes consistent- 
ly were low by 2% for distances between magnetic anchors, but 
were accurate to +-0.002 and +-0.003 in. (0.051 and 0.076 mm) for 
small displacements. Although a series of high explosive tests sub- 
jected magnetic anchors to peak accelerations of from 2100 g to 
32,000 g the anchors generally did not experience detectable 
damage. Sonic probe readings exhibited a sensitivity to temperature 
changes with two of the four segments monitored exceeding the 
correction factor cited by the manufacturer. 


photonics: present capabilities u possibilities. 
. F. (Lawrence Livermore National Lab., CA 
(USA)). 15 Aug 1986. Contract W-7405-ENG-48. 10p. 
(CONF-8609127—2). NTIS, PC A02/MF AO0l1; 1; GPO 
Dep. File Number DE86014999. 
From SPIE’s fiber LASE ‘86; Cambridge, MA, USA (14 
19: 

” a involved in measuring single-shot, fast-tran 
sient phenomena are fast turning toward photonics to meet their ex- 
perimental needs. Photonics is the technology of generating and 
i communications, and informa- 


tonics. This overview explores some of these issues with emphasis 
ee 


systems is presented along with a discussion of 


tonics diagnostic 
future possibilities and challenges facing the experimenter. This ex- 
citing new field is in its infancy, and many of the diagnostic tech- 
niques presented are still evolving into yet more powerful tools for 
the experimenter. Single-shot, fast-transient analog photonics diag- 
nostic techniques have experienced an almost exponential growth 
over the past few years and are expected to have a major impact 
on governmental, industrial, and academic communities involved 


Ultrasonic 


(Lawrence i ifornia, Berkeley, 
CA 94720). IEEE (Institute of Blactneel and | Elertrontes En- 
gineers) Transactions on Nuclear Science; NS-33: No. 4, 1115- 
1118(Aug 1986). Contract AC03-76SF00098. 


51865 high-pressure cell with 
ee an ee ee Olinger, B.W.; 
ston, R.W. (to Dept. Energy, Washington, BC). 
Patent 4,602,377. 2 Jul 1986 iled date 30 Mar 1984. vp 
This patent describes a Ginanhinnds Malian oft 
having a tubular piston and a cylinder in which the piston is slida- 
ble to effect compression of a pair of opposed diamonds located be- 
tween the piston and the cylinder. The piston includes a central 
bore opening on one end, an adjustable X-ray collimation system 
comprising a tubular insert engageable in the bore of the 
insert including a central bore and having first 
with the first end of the insert being 
and the second end of the insert extending 
insertable in 
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vide the zero-home locator. 


51867 Thermal sensor with an 

Delfe, P.C.; Stotlar, S.C. "S.C. (to Dept. of 
DC). US Patent 4,595,832. 17 Jun 1986. Fi 
1984. vp. 


erated on the top surface of the thermal sensing means, the first 
electrode being disposed on the top surface; c. A second electrode 
for receiving and conducting electrical charges generated on the 


of less than 100 pg/cm?, the optical coating placing a sufficiently 
small thermal load on the sensing means that the sensing means has 
a response time of less than one nanosecond. 


51868 Thin quartz cell suitable for vacuum ultraviolet ab- 
sorption and circular dichroism measurements. Gray, D.M.; 
Lang, D.; Kuner, E.; V M.; Sutherland, J. (Univ. of 
Texas, Dallas). Analytical Biochemistry; 136: No. 1, 247- 
250(Jan 1984). 

The design of a thin quartz cell suitable for absorption and 
circular dichroism measurements in the vacuum ultraviolet is de- 
scribed. features of the cell are (1) that it can be disas- 
sembled for cleaning and reproducibly reassembled with path 
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lengths up to 0.3 mm, and (2) the strain in the windows from the 
compressed sample can be relieved by a sample overflow port. The 
latter feature allows the cell to be used for circular dichroism as 
well as absorption measurements. 


51869 Inductively coupled ee anes spectrometry 
(iCP-MS): Effects of on ion energy 
distributions. Olivares, J.A.; Hoak. R.S. t. of Chemis- 
try, Iowa State Univ., Ames, IA 50011). pp 412-413 of Pro- 
ceedings of the 32nd annual conference on mass spectrome- 

try and allied topics. Philadelphia, PA; ASTM (1984). 
(CONF-8405185—). 

From 32. annual conference on mass spectrometry and allied 
topics; San Antonio, TX, USA (27 May 1984). 

A study of the ion source in any mass spectrometer should 
include a thorough knowledge of the kinetic energy distributions of 
ions from the source. Specifically, the effect of source parameters 
on the energy distributions of sampled ions will give a better under- 
standing of the effects of these parameters on signal and spectrome- 
ter resolution. These results indicate that the introduction of water 
into the central channel of the ICP has little if any effect on the ion 
energy distribution from this source. On the other hand, the argon 
gas which punches the central channel through the ICP has a dra- 
matic effect on the ion energy distribution. Parameters which di- 
rectly affect the physical properties of this central channel indirect- 
ly affect the measured ion energy distributions leading to the results 
described above. 


4404 Well Logging Instrumentation 


REFER ALSO TO CITATION(S) 51905, 51906, 51907, 51908, 51909 


neutron activation for chemical analysis in drillings. 
J.P.; Carriou, J.; Alexandre, J.; Pinault, J.L.; Dumas, A.; 
Huet, D.; Collins, ¥. (Association Francaise. pour 1'Etude 
des Eaux (AFEB), 75 - Paris). 1983. 33p. (in French). 
(OGRST—79-7-080). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86751247. 

Laboratory studies on simulated drillings have been made 


(DGRST—79-7-078) Reeenant of a probe by 
Baron, 


. The study of the activation gamma allowed to sl 

y ili and potassium. A very feasibility of neutronic 
ivation has been proved during these three years. At the end of 
is optimization phase, the mining operators will have a device 
in real time informations necessary to control 
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REFER ALSO TO CITATION(S) 51437 
4501 Chemical 
REFER ALSO TO CITATION(S) 51942 


51871 (LA-UR—85-2429) re of explosive densen- 
sitization by . (Los Alamos Nation- 
» NM (USA) 


Mader, C.L. 
). 1986. Contract W-7405-ENG-36. 8p. 
(CONF-861003—2). NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE85015720. 

From International symposium on intense dynamic loading 
and its effects; Beijing, China (1 Oct 1986). 

Densensitization of us net by shocks too 


weak to initiate propagating detonation occurs because the pre- 
shock desensitizes the heterogeneous explosive by closing the voids 
and making it more homogeneous. A higher pressure second shock 
has a lower temperature in the multiple shocked explosive than in 
single shocked explosive. The multiple shock temperature may be 
low enough to cause a detonation wave to fail to propagate 
through the preshocked explosive. 9 refs., 8figs., 2 tabs. 
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51872 (LA-UR—86-2925) Predictive models for thermal 
hazards. Janney, J.L.; Rogers, R.N. (Los Alamos National 
Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 1p. 
(CONF-8608109—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86015310. 

From 22. explosives safety seminar; Anaheim, CA, USA (26 


Aug 19 

7 Mow y self-heating accidents with energetic materials have 
caiima ah dramatic Ties tons tame bees collie oh aceon 
scale are attempted on a larger scale. They have also occurred 
when a material is heated for a longer time or to a higher tempera- 
ture than is normal for its processing or storage, such as might be 
caused by equipment malfunction or power failure. To prevent self- 
heating accidents, we must be able to predict the critical tempera- 
ture for the size and shape of the material we are interested in. The 
critical temperature is defined as the lowest constant surface tem- 
perature at which a material of a given size and shape will self-heat 
to catastrophic destruction. This can be burning, explosion, or deto- 
nation, and because it is related to heat flow, it is dependent on the 
geometry of the system. As size increases, the critical temperature 
decreases. The shape also affects the critical temperature, so that a 
sphere will have a higher critical temperature than any other shape 
with the same radius or half thickness. In this paper the authors dis- 
cuss how the critical temperature can be calculated by the Frank- 
kamenetskii reactive-heat-flow equation for solid-state, unstirred 
systems, or by the Semenov equation for liquid, stirred systems. 3 
refs., 12 figs. 


ome (MLM—3376(OP)) Characterization of the mois- 
eee, of TiH/sub x//KCIQ,. Attalla, A.; 
msanto Research Corp., Miamisburg, OH 
USA aomk, Jul 1986. Contract ‘AC64-76DP000S3. 12p. 
CONF-860739—17). NTIS, PC A02/MF A0l; 1; GPO 
Dep. File Number DE86014705. 
From 11. international pyrotechnics seminar; Vail, CO, USA 
(7 Jul 1986). 

The moisture absorption and tion behavior of the 
TiH/sub 0.65//KCIO, and 1 TiH/sub 1.65/KCIO, pyrotechnic pow- 
ders are being investigated by mass balancing and nuclear magnetic 
resonance (NMR) spectroscopic techniques. Moisture absorption 
and desorption rates have been determined at various points be- 
tween 50 and 100 percent relative humidities (% RH). Below 92% 
RH, appreciable moisture is no longer absorbed by these systems. 
These is a factor of 5 greater moisture absorption at the 95% RH 
level than at the 92% RH level (0.14 wt. % versus 0.686 wt. % for 
TiH/sub 0.65//KC1Q,). The rate of moisture absorption is much 
slower (4 days to absorb maximum amount of moisture) than the 
rate of desorption (20 minutes for complete desorption). There is 
also a large difference in the magnitudes of proton spin-lattice re- 
laxation times (211 milliseconds for TiH/sub 0.65//KCIO, and 600 
to 850 ms for TiH/sub 1.65//KCIO,). Future studies will concern 
the effects of the interactions between the titanium and hydrogen 
nuclei on the line-shape of the high-field (300 MHz), magic-angle 
sample spinnings, proton NMR spectra of these systems. A quanti- 
aies Mt elie ioc eatin ie aueeies comet at 
these powders will also be developed. 2 refs., 2 figs., 2 tabs. 


(Monsan h Corp 
Mound). 1986. Contract cos T6DPOOOSE, 17p. (CONF- 
860739—15). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE86014703. 

From 11. international pyrotechnics seminar; Vail, CO, USA 


Jul 1986). 
. Tiliisein sanpibdeincaunaitdinte cattiniiin, can andthe 
safe if, when actuated under normal conditions, no shrapnel is 
thrown about. There are, however, some abnormal and unlikely 
conditions under which these devices may not remain self-con- 
tained when installed in the next assembly. A condition can be en- 
visioned that would require the actuator to fire and remain con- 
tained in its own volume. Such a condition has been called “zero 
volume” firing. Previous test data under different conditions had 
been construed to indicate that the maximum pressure reached in a 
zero volume case would be ~ 100,000 psi (690 MPa). When the 
hardware was actually tested, pressures approaching the predicted 
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values were obtained. In response to that finding, new hardware 
and test techniques were developed. overall, the results of these 
calculations and actual tests done from them were in reasonable 
agreement, and the pressures were much higher than anticipated. 
Numerical methods were then employed to predict PVT 

of the pyrotechnic systems in the zero volume situations, where the 
pyrotechnic material completely fills the available volume at the 
prevailing packing density. Two major computational problems 
arise: first, the handling of nonideal gas and condensed phase condi- 
tions; and second, heat loss and its estimation. Only the nonideal 
problem is considered in this work. 4 refs., 12 figs. 


51875 (MLM—3381(OP)) Pressure burn rates 
of TiH/sub x//KCIO, (x = 0.2, 0.65, 1.65). Holy, J.A. 
(Monsanto Research Corp., Miamisburg, OH (USA)). 1986. 
Contract AC04-76DP00053. 18p. (CONF: 860739—16). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86014701. 

From 11. international pyrotechnics seminar; Vail, CO, USA 
(7 Jul — 

The burn rates of the TiH/sub x//KC1Q, pyrotechnic 
system with x = 0.2, 0.65, and 1.65 have been measured in helium 
and nitrogen atmospheres between 0.5 and 350 MPa by a closed 
bomb technique. For x = 0.2 and 0.65, the burn rate increases mon- 
otonically with pressure up to approximately 4 MPa and 40 MPa, 
respectively, and then becomes approximately constant independent 
of pressure with values around 45 cm/sec. The burn rate for x = 
1.65 increases with pressure up to 350 MPa, the limit of our appara- 
tus. In the pressure dependent regions of each hydride, the burn 
rates fit the R = aP/sup n/ equation well; the values of a and n 
decrease as x increases. Two types of deviations from ideal linear 
burn behavior have also been observed. One type may be attributed 
to a conductive-to-convective burning transition in a “porous bed” 
pyrotechnic analogous to conductive-to-convective transitions that 
have been proposed for porous bed explosives. The other type is 
characterized by damped acoustic oscillations which cause acousti- 
cally driven burn instabilities. 30 refs., 9 figs., 2 tabs. 


51876 (ORNL—6180) Water quality criteria for nitro- 
glycerin. Final report. Smith, J.G. (Oak Ridge National 
Lab., TN (USA). Biolo ~ Diy) Jul 1986. Contract AC05- 
840R21400. 113p. NTIS, PC A06/MF A0O1; 1; GPO Dep. 
File Number DE86013971. 

Nitroglycerin, a nitrate ester used primarily in explosives and 
in medical applications as a vasodilator, is not very soluble in water 
but is completely miscible in most organic solvents. Physical de- 
composition occurs from exposure to increasing temperatures, and 
explosion may occur from continuous exposure to high tempera- 
tures. Under acidic and alkaline conditions, nitroglycerin goes 
through stepwise denitration to yield glycerol, but under alkaline 
conditions the glycerol is further hydrolyzed. Nitroglycerin is pro- 
duced by either a batch or continuous process by adding glycerol 
to a cooled mixture of nitric and sulfuric acids. The most popular 
methods of quantitatively analyzing nitroglycerin are those using 
gas chromatography. Release of wastewaters from the production 
and/or use of nitroglycerin can alter habitat by degrading the qual- 
ity of the receiving waters. Once in the environment, degradation 
of nitroglycerin is slow and occurs primarily through biodegrada- 
tion and photolysis. Acute and chronic exposures were studied; me- 
tabolism was reviewed along with genetic effects and carcinogene- 
sis. Aquatic criterion are given as calculated from rat studies. (PSB) 


(SAND—85-1459) Development report: ball milling 

calcium chromate pyrotechnic blends. Ro; J.W. 

Jr. (Sandia National Labs., Albuquerque, NM (USA)). Jul 

. Contract AC04-76DP00789. 25p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86015114. 

The development of an automated blending procedure for 
the production of 20/80 weight percent boron/calcium chromate 
(B/CaCrQ,) pyrotechnic is summarized chronologically in this 
report. The development included: (1) a blending study to assess 
the physical and chemical effects that various steps from previous 
and new blending procedures had on boron and CaCrO,; (2) ball 
milling small quantities of older blends to improve firing perform- 
ance and subsequent scale up to kilogram-size batches; (3) optimiza- 
tion of drying conditions; and, (4) blending B/CaCrO, from its indi- 
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vidual constituents in a ball mill followed by drying in a Ross 
mixer. Extensive high and low current all-fire sensitivity testing 
along with electrostatic sensitivity testing indicate that composi- 
tions which are blended in a ball mill have equal or superior per- 
formance to compositions produced by previous methods; in addi- 
tion, the blended compositions can be produced in a more reliable 
manner. These results have led to a new specification for B/ 
CaCrO, production based upon the ball milling procedure. 28 refs., 
9 tabs. 


51878 (SAND—86-1646C) distant airblast 
from minor scale. Reed, J.W. (Sandia National Labs., Albu- 
SA). Ground Motion and Seismic Div.). 


querque, NM (U 
1986. Contract AC04-76DP00789. 14p. (CONF-8608109— 
Dep. File Number 


2). NTIS, PC A02/MF AOI; 1; G 
From 22. explosives safety seminar; Anaheim, CA, USA (26 


DE86014727. 
Aug 1986). 

An change in winds at 4 to 5 km MSL caused 
airblast ducting and focusing on i NM, 60 km east from 
MINOR SCALE. Consequently, this 4.8 kt ANFO (ammonium ni- 
trate-fuel oil) explosion test, sponsored by the Defense Nuclear 
Agency, and fired at 1220 MDT, 6/27/85, rattled the town with 
300 Pa (0.0435 psi) ov: according to the microbarograph 
records. Four large (8 x 10 ft) store windows were broken. Weath- 
er data which were collected during this event show that condi- 
tions changed near shot time, as needed to explain this result, but 
we have no clues for predicting such localized wind patterns. In 
spite of reliance on series of upper air weather balloon observations 
to predict distant airblast propagations from WSMR explosion tests, 
there have already been two incidents of wide misses. It appears 
that the variability of winds over the mountainous region around 
WSMR is appreciably larger than over flatter terrain, so that air- 
blast propagation predictions are subject to significant error. Micro- 
barographs are essential in surrounding communities, to document 
the explosion airblast strength when unexpectedly enhanced blasts 
occur. The provided empirical model for estimating window 
damage from expected overpressure appeared to work well. As ex- 
pected, large windows were the first to fail from the blast. Large 
plates are indeed hazardous when they break, so that such window 
damage should be avoided, in spite of their relatively low replace- 
ment cost in comparison with test delays. 8 refs., 9 figs. 


51879 (UCRL—93985) High pressure 
LGP 1845 and LGP 1846 (U). Costantino, M 
Livermore National Lab., CA (USA). 
rials Science Dept.). 1986. Contract W-7405-ENG-48. llp. 
(CONF-8608100—1). NTIS, PC A02. File Number 
DE86014779. 

From JANNAF propulsion meeting; New Orleans, LA, 
USA (26 Aug 1986). 

Compressible fluid dynamic and interior ballistic calculations 
of liquid gun propellants require the compressibility of the fluid as a 
function of pressure. I present isothermal and adiabatic compress- 
ibility data for the propellants LGP 1845 and 1846 at pressures to 
500 MPa (72,500 PSI), at room temperature. The isothermal and 
adiabatic compressibilities are measured simultaneously using a bel- 
lows piezometer having a fixed path arrangement for the compres- 
sional sound speed. Density as a function of pressure is obtained 


pressure. The isothermal bulk modulus of these propellants in- 
creases from about 6 GPa at 0.1 MPa to about 16 GPa at 500 MPa. 
Over the same range, the sound speed increases from about 1940 to 
2575 m/s; and the adiabatic bulk modulus from 5 to 10 GPa. 9 refs., 


Thermal Sciences Dept., 
que, NM 87185). Combustion and Flame; 65: No. 1, 15- 
30ul 1 986). 
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In this paper, the authors present results of an experimental 
and theoretical study of the combustion processes associated with 
deflagration-to-detonation transition in the granular explosive, CP. 


Image-enhanced, high-speed streak photography recorded the vari- 
ous stages of flame spread within heavily confined charges as 
viewed through a Lexan window in a thick-wall, stainless steel 
tube. To characterize the phenomena, we applied a multiphase re- 
active flow model based on the theory of mixtures. This nonequili- 
brium model treated each phase as fully compressible and incorpo- 
rated a compaction model for the granular reactant. Formulation of 
the constitutive models included a pressure-dependent burn rate and 
experimentally determined porous bed permeablility. Predictions of 
this model were in good agreement with experimental observations. 


4502 Nuclear 
REFER ALSO TO CITATION(S) 50903, 50904, 52005, 53054, 53055 


51881 (AD—337910/4/XAB) Timing and firing. Report 
for April-October 1958. (Edgerton, Germeshausen and 
Grier, Inc., Boston, MA (USA)). 14 Sep 1959. 86p. NTIS, 
PC A05/MF AOI. 

Report on Operation Hardtack. 

On Operation Hardtack, arming and firing signals for 35 de- 
vices in addition to a sequence of timing signals for the experimen- 
tal programs are presented. Also, a voice countdown. on all dry 
runs and detonations, monitoring vital information, and determin- 
ing, where practicable, the time of burst and the Bhangmeter yield 
is included. The complexity of the shot schedule, which involved 
several differing modes of detonation, necessitated a multiple timing 
and firing installation comprising seven independent systems; three 
were operated from Eniwetok, two from Bikini, one on the USS 
Boxer, and one on Johnston Island (Operation Newsreel). Besides 
the four control centers, the timing and firing complex included 
nine island-based, signal distribution stations, as well as several ship- 
board stations. A versatile timing system was devised for this oper- 
ation which employed a coder-decoder combination capable of 
transmitting twenty-four signals. Signals were transmitted by tele- 
phone line or on radio frequencies as dictated by the individual 
shot requirements. The timing and firing system operated accurate- 
ly and reliably, and all signals were transmitted. 


51882 (AD—338966/5/XAB) Soil conductivity measure- 
ments. Scott, J.H.; Black, R.A. (Geological Survey, Denver, 
CO (USA)). = May 1963. 99p. NTIS, PC AOS/MF AO1. 


conductivity of alluvium in the Frenchman Lake area, N =A Test 
Site, in connection with Shot Small Boy. Periodic measurements 
made at two locations indicated that the effects of weather on the 
electrical conductivity of near surface alluvium were quite small 
during several months prior to Shot Small Boy. Natural lateral 
variations in electrical conductivity of shallow alluvium were 
nn, nee ane Saeed ile 

lines. Artificial changes in electrical conductivity brought about by 


ductivity of natural alluvial layers were determined at a limited 
number of locations by interpreting vertical resistivity profiles to 
depths of several hundred feet. Postshot measurements were made 
to determine the effects of the shot on electrical conductivity of 
near-surface alluvium. 


51883 (AD—345006/1/XAB) Transit radiation dose rate. 
Schumchyk, M.J. (Army Nuclear Effects Lab., Edgewood 
—— = MD (USA)). 29 Apr 1963. 12ip. NTIS, PC A06/ 


Report on Operation Sun Beam Shot Little Feller II and 
Johnie ey. Project 2.20 ©. 

The objective of Project 2.20 was to determine the signifi- 
cance of transit radiation from passage of the cloud from surface 
and subsurface nuclear detonations. Gamma-radiation detectors and 
recorders were placed in foxholes and above ground adjacent to 
foxholes at several distances and directions from ground zero. Dose 
rate versus time data in the free field and in foxholes were obtained 
from initial radiation, cloud passage, and fallout. Total dose data 
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were obtained with film packs. Analysis of results is included. At 
close-in distances, very soon after detonation, transit dose rates 
were greatly affected by terrain contours and the significance of 
transit radiation was hidden by the initial radiation dose rate. Radi- 
ation intensities in foxholes located upwind from low-yield nuclear 
detonations and on the fringes of the fallout pattern were signifi- 
cantly influenced by transit radiation. In the downwind direction 
directly under the cloud travel line, the residual radiation contribu- 
tion masked out the transit dose-rate contribution by large factors. 


51884 (AD—350735/7/XAB) Alpha contamination moni- 

ong, Schultz, R.J.; McNulty, W.B. (Army Nuclear Effects 

.» Ed ewood Arsenal, MD (USA)). 31 May 1963. 40p. 
A03/MF AO01. 


Report on Operation Dominic Fish Bowl Series. Proj. 2.3. 


This project was conducted to determine the alpha hazard 
existing in the vicinity of the missile launch pad following the de- 
struction of a missile-mounted warhead. Two systems of instrumen- 
tation, one for gross alpha-contamination measurement and the 
other for plutonium-particle collection, were used to accomplish 
this objective. The equipment and instruments used for gross alpha 
contamination were: (1) broom-finished concrete pads, (2) high- 
volume air samplers, (3) cyclone air samplers, and (4) cellulose-ace- 
tate sticky paper. Four-stage cascade impactors and resin-coated 
microscope slides were used for plutonium-particle collection. Be- 
cause all warhead-carrying missiles were properly launched after 
Project 2.3 was approved, no alpha-contamination data were ob- 
tained. 


51885 (AD—357548/7/XAB) Mass-distribution measure- 
ments. Rooke, A.D.; Clark, G.B.; Strange, J.N. (Army En- 
ineer Waterways Experiment Station, Vicksburg, MS 
fUSA)). 25 Feb 1965. 121p. NTIS, PC A06/MF AO1. 
Report on Operation Sun Beam Shot Johnie Boy Proj. 1.5 


An array of 186 sheet-metal collector pads was placed in a 
concentric circular pattern about ground zero (GZ) of a near-sur- 
face nuclear explosion. The detonation, with a yield of approxi- 
mately 0.5 kt, occurred at a depth of 58 cm in desert alluvium. 
After the shot, when residual radioactivity permitted, samples of 
ejecta and dust (throwout) deposited on these collectors were ob- 
tained, weighed, and analyzed for particle size. One hundred sam- 
ples were thus recovered at distances ranging from 50 to 600 
meters from GZ. In ballistic trajectories, large particles were found 
to have traveled the greatest distances; deposition of very fine par- 
ticles on the outermost rings is postulated to have occurred at least 
partially as a result of the base surge. Mass (weight) distribution of 
throwout per unit area is tabulated and shown graphically as a 
function of radial distance from GZ, and comparisons with similar 
experiments are made. 


51886 eee eee 

gress from underwater MK: Fullee RK. thes, W. wT 

Gong, J.K.; Kawahara, F.K.; Fuller, R.K.; e, W.L. 
aval Radiological Defense Lab., San Francisco, CA 
SA)). 15 Dec 1961. 130p. NTIS, PC A07/MF AO1. 

Report on Operation Hardtack, Proj. 2.2 (U). 

For the target destroyers moored in the downwind sector of 
the base surge, fallout, or cloud after Shots Wahoo and Umbrella, 
with ventilation systems open (but fans secured) and boilers operat- 
ing, it was concluded that: (1) the doses due to the ingress of con- 
taminants were secondary to the doses due to transient radiation 
sources exterior to the ship; (2) the dose due to radioactivity depos- 
ited in the body was always insignificant compared to the total ex- 
posure dose; (3) no dose due to the ingress of contaminants was of 
a magnitude that would result in casualties or any reduction in 
combat effectiveness to personnel; (4) if shielding were provided to 
reduce the dose due to exterior transient radiation sources for oper- 
ations in the base surge, cloud, or fallout, then the doses due to the 
ingress of contaminants would require consideration under any con- 
cept of dosage control for repeated exposures. 
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51887 (AD—-357983/6/XAB) Sea-water radiological mon- 
itoring methods. Duckworth, J.W.; Chambers, F.W.; Chap- 
man, W.H.; Severance, R.E. (Naval Medical Research Inst., 
— MD (USA)). Aug 1958. 75p. NTIS, PC A04/MF 


Report on tion Hardtack, Proj. 40.1 (U). 

The di in time and sea of radioactive contamination 
produced by a deep underwater atomic blast was studied. Instru- 
mentation methods obtained radiation intensity versus depth infor- 
mation for several surface locations and continuously monitored a 
sea-water intake line aboard ship. Surface-contamination measure- 
ments were also made. This work was performed in conjunction 
with marine biological surveys by the University of Washington 
and oceanographic studies by the Naval Hydrographic Office. 


om (AD—360456/8/XAB) Radioisotope fractionation 

and particle-size characteristics of a low-yield surface nuclear 
detonation. Russell, I.J. (Air Force Weapons Lab., Kirtland 
yo NM (USA)). 5 May 1965. 125p. NTIS, PC A06/MF 


Report on Operation Sun Beam, Shot Johnie Boy Project 
2.13 
5 a penetrations of a low-yield nuclear cloud 
from a land-surface burst in Nevada were made at four altitudes, 
from 20 to 54 minutes after detonation. Samples from each of the 
four levels were radiochemically analyzed for 15 fission-product 
isotopes. Other samples from each level were fractionated into 
seven particle-size groups by settling in benzene. The individual- 
size fractions were analyzed radiochemically and by gamma spec- 
trometry. Particle-size distributions and specific activities were 
measured in the untreated and artificially fractionated specimens of 
debris. Fallout samples were collected in trays along the fallout 
hot-line. The fallout samples were radiochemically and gamma 
spectrometrically analyzed. The importance of synthesizing data 
from cloud and surface sampling-analysis programs is stressed. Iso- 
topic fractionation is used as a tool in arriving at a partitioning be- 
tween prompt and more remote fallout. 


51889 (AD—363630/5/XAB) Fallout and cloud-particle 
studies. Final report. Bouton, E.H.; Gordon, P.B.; Tomp- 
—_ R.C.; Van —e W.R.; Wilsey, EF. (Chemical 

Radiolo logical Labs., Army Chemical Center, MD 
USA). Jun 1953. 169p. NTIS, PC A08/MF A0l. 

Report on Operation Ivy, Project 5.4B (U). 

The major objectives of Project 5.4b were to conduct the 
following studies in connection with the surface detonation of a 
thermonuclear device and an airdrop high-yield fission bomb: (1) 
To determine the fallout pattern with its characteristics of activity, 
particle size, and radiochemical content on the land areas at Eniwe- 
tok Atoll; and (2) To determine the rate of fallout at various loca- 
tions on Eniwetok Atoll during the first 6 1/4 hr after each shot. 
The objectives were accomplished by (1) sampling the fallout with 
intermittent-fallout collectors, trays, wash tubs, and Tracerlab air 
monitors and by (2) analyzing the particulate matter for activity, 
decay, particle size, and radiochemical content. 


51890 (AD—363644/6/XAB) Detection of fireball light 
at distances. Oleson, M.H. (Air Force Technical Applica- 
tions Center, Patrick AFB, FL (USA)). 29 Aug 1958. 19p. 
NTIS, PC A02/MF AO0O1. 

Report on Operation Ivy Project 7.6 (U). 

Attempts were made to detect at long distances the light 
emitted from the Ivy detonations. Two locations, Johnston Island 
G, 100 km) and Kwajalein Island (620 km), were chosen. At Kwaja- 


but there is no record of the light signal. It is concluded that 
a nuclear detonation can be detected to a distance of 


emphasize a basic study of the phenomena involved in the transmis- 
sion of light beyond the horizon. 


i d AFB, (USA)). < 1905. 48p. Weapons 
TR—64-153). NTIS, PC A03/MF AOI. 


The detonation of a nuclear weapon near the surface of the 
ground generates large electromagnetic fields. The distributed cur- 
rent and time- and space-varying conductivity caused by the deto- 
nation make analytic solutions to Maxwell's equations intractable. A 
numerical technique is presented that allows one to find the nucle- 
ar-weapon-generated electromagnetic fields with the aid of a high- 
speed digital computer. The technique is also applicable to prob- 
lems of antennas in conductive environments subject to certain 
symmetry conditions. Stability and accuracy of the numerical tech- 
nique are discussed, an internal consistency check is derived, and a 
test problem for the technique is developed. It is concluded that 
this numerical technique proved successful in calculating the elec- 
tromagnetic fields generated by a nuclear-weapon detonation. 


51892 a Code to A ore trapped ra- 
diation resulting from a high-altitude nuclear detonation. 
Technical report. 1 January 1964-1 May 1965. Herman, R.E.; 
Guthrie, G.D. (Air Force Weapons Lab., Kirtland AFB, 
NM (USA)). Jun 1965. 66p. (AFWL-TR—65-84). NTIS, PC 
A04/MF AOI. 

A computer code that calculates the resultant electron flux 
from a high-altitude nuclear detonation was constructed. Included 
are calculations for early (seconds) to late (days) times after the 
detonation. In the early-time calculation, an electron-flux map is 
constructed as a function of time, B, L, and longitude. The late- 
time map uses time, B, and L. The following points were consid- 
ered in some detail: debris motion, electron injection, electron drift, 
loss-rate formulation, and energy spectra. 


51893 (AD—850684/2/XAB) EMP environmental codes 
coher 106} Deuien 10h Kale RL; Dodwian REY 


Day, R.T. (Dikewood Corp. Nt ; 
Mar 1969. 112p. (DC-FR— 2064). A06/MF AOl. 
Progress accomplished toward predicting the electromagnet- 
ic pulse produced by a nuclear weapon is reported. This work con- 
sists of the following: (1) a real-time finite-difference code, using 
prolate spheroidal coordinates, that will predict the electromagnetic 
fields produced by certain current distributions with azimuthal sym- 
metry, (2) a retarded time code that in other respects is similar to 
the one listed above, (3) a one-dimensional finite-difference code for 
predicting the fields of a current distribution with spherical symme- 
try, (4) a computer code that numerically evaluates the exact solu- 
tion of Maxwell's equations for the case of spherical symmetry, (5) 
a numerical solution of the diffusion of Maxwell's 
equations in a region that includes an infinitely conducting earth, 
(6) work toward obtaining a Green’s function for Maxwell’s equa- 
tions with some restrictions on the time dependence of the conduc- 
tivity, and (7) a numerical-integration code that combines the re- 
sults of two previously existing Monte Carlo neutron and gamma- 
ray transport codes in order to obtain currents produced by 
gamma-ray sources in the ground. 


(AD-A—168116/2/XAB) Analysis of radiation ex- 
posure for maneuver units. Exercise Desert Rock V,Operation 
Upshot-Knothole. Technical report, 11 January 1984-15 July 
1985. Edwards, R.; Goetz, J.; Klemm, J. (Science Applica- 
tions International ae McLean, VA (USA)). 15 Oct 
1985. 76p. (SAIC—84/1143). NTIS, PC A05/MF AO1. 

The radiation doses to maneuver units for Exercise Desert 
Rock V arc reconstructed for each applicable shot of Operation 
Upshot Knothole (1953). The maneuver troop units received the 
same initial radiation doses as calculated previously for troop ob- 
servers at these shots. Residual doses are calculated by using an 
automated procedure to couple scenarios for troop activities to the 
radiation environment. Uncertainties are determined for each pa- 





rameter. Possible internal doses are analyzed. The calculated total 
film badge equivalent gamma doses range from 0.04 rem (some 
Shot Grable elements) to 3.1 rem (some shot elements). Initial doses 
were less than 0.02 rem for any shot. The largest internal whole- 
body dose commitment is 0.05 rem (some shot grable elements). 


Oe EE FIIDOS - a computer 
f Fallout Inhalation and Ingestion 
: computer ‘s guide. Technical report, 1 
1983-15 April 1985. Egbert, S.D.; Kaul, D.C.; 
Klemm, J.; Phillips, J.C. (Science Aeitouions International 
, McLean, VA (USA)). 12 Dec 1985. 169p. (SAIC— 
/ 374). NTIS, PC A08/MF AO1. 

The computer code Fallout Inhalation and Ingestion Dose to 
Organs (FIIDOS) calculates the 50-year radiation-dose commitment 
to 20 body organs that would result from the inhalation or inges- 
tion of nuclear weapon fallout. FIIDOS considers the production 
and radioactive decay of the radionuclides present in the nuclear 
fallout (including fission products, activation products, and actin- 
ides) and accommodates radionuclide-specific fractionation data. 
Several types of radiation intensity and activity measurements, with 
selectable sets of dose-conversion factors, form the basis for dose 
calculations. Sample problems and the FORTRAN program listing 
are included. 


51896 (AD-A—168355/6/XAB) Strategic Defense Initia- 
tive: do we really need it. Behler, G.R. (Army War Coll., 
Carlisle Barracks, PA (USA)). 7 Apr 1986. 3lp. NTIS, PC 
A03/MF AO1. 

In March 1983, President Ronald Reagan announced that his 
administration planned to start a multi-billion dollar research pro- 
gram called the Strategic Defense Initiative. This program is aimed 
at finding ways to defend the United States and its allies from stra- 
tegic nuclear attack, using developing technologies. As announced 
by the US administration, the SDI is strictly a research program at 
this time. Most agree that such research does not violate existing 
US-USSR or other treaties. However, deployment of such a system 
would violate existing treaties. Few programs announced by any 
administration have created as much controversy. After almost 
three years of debate, all sides have had ample opportunity to ex- 
press their points of view. This paper looks at what the Strategic 
Defense Initiative is, explores the positions of those in favor and 
those opposed to it, considers the potential impact of the Gramm- 
Rudman bill on the SDI and defense in general, and finally answers 
the question, Do we really need it. 


(AD-A—168497/6/XAB) Considerations in scale- 
modeling of large urban fires. Technical report, 1 May 1982- 
31 October 1984, Kanury, A.M. (Notre Dame Univ., IN 
(USA). Dept. of Aeros and Mechanical Engineering). 
15 Nov 1984. 101p. S, PC A06/MF AOl1. 

The feasibility of scale-modeling a large urban fire is exam- 
ined by critically reviewing the most important existing fire-study 
reports and papers on various aspects ranging from ignition to a 
fully-developed mass fire. ine siti dace Ok cidalialioa b> 
uable scaling information on each aspect. Not unexpectedly, how- 
ever, it is found that complete modeling of the entire chronological 


Partial modeling of selected aspects is not only possible but also 
promising. Among the most crucial aspect in which the existing 
knowledge is inadequate to develop scaling rules is the behavior of 
firebrand production in a fire and combustive consumption in its 
flight. The objective of the present work is to assess the feasibility 
of studying the blast, fire, and wind effects due to a nuclear explo- 


initial fires. As the blast svave passes and the associated winds sub- 
side, the fire would develop in a self-re a 
i heat transfer, turbulent buoyant fluid mechanics, and 


51898 (AD-A—168718/5/XAB) Simulation analysis of 
low-frequency ground motions observed from selected atmos- 
pheric nuclear explosions at the Nevada Test Site. Technical 
report, 7 March 1983-31 January 1984, mete port 
mengian, J.M.; Shah, H.K. (S-Cubed, “3 
(USA)). 1 Mar 1984. 64p. (SSSR 84-6585). Ss, PC 
A04/MF AO1. 

This report describes the results of a continuing investigation 
of the characteristics of the low-frequency ground motions pro- 
duced by atmospheric explosions. The studies reported here fo- 
cused on two aspects of this problem: (1) full-scale validation of nu- 
clear tests, and (2) preliminary evaluation of a theoretically-based 
prediction methodology. With regard to the validation study, the 
mathematical model has been applied to the theoretical simulation 
of ground motion data recorded from the Nevada Test Site atmos- 
pheric nuclear explosions TUMBLER I, UPSHOT-KNOTHOLE 
10, and SMALL BOY. Results of these simulations have confirmed 
the fact that the observed low frequency ground motions from such 
explosions can be accounted for by the airblast-induced, elastic sur- 
face waves. Moreover, the simulation analysis of the ground-motion 
data recorded from the near-surface SMALL BOY explosion con- 
firmed the existence of an exclusion radius for such events, within 
which incident airblast energy is not efficiently coupled into the 
surface-wave mode of propagation due to dissipation associated 
with strong, nonlinear interaction effects. On the other hand, the 
evidence provided by the TUMBLER I and UPSHOT-KNOT- 
HOLE 10 analyses indicated that this exclusion radius is effectively 
zero for explosions with significant height of burst. 


51899 (AD-A—168803/5/XAB) Internal dose assessment 
-- Operation Crossroads. Fg way, ng etn Seed 
15 April 1985. Phillips, J.; Klemm, J.; Goetz, J. (Science 
Applications International ‘Corp » McLean, VA (USA)). 30 
Oct 1985. 88p. (SAIC_-84/307)). NTIS, PC A0S/MF A011. 

The radiation dose commitment to ten body organs/parts, 
due to inhalation of resuspended nuclear contaminants from target 
ships exposed to the underwater burst (Test Baker) is determined 
for personnel who worked on the ships during and after i 
CROSSROADS. Four representative ships, INDEPENDENCE, 
NEW YORK, PENSACOLA and SALT LAKE CITY, are exam- 
ined for the personnel activities associated with post-BAKER re- 
boarding. Additionally, the dose due to internal emitters is assessed 
for personnel who unloaded ammunition from twenty target ships 
at Kwajalein, and for shipyard workers exposed to eight of the 
higher intensity ships at Pearl Harbor, Puget Sound, and San Fran- 
cisco Naval Shipyards. For almost all activities, fifty-year bone 
dose commitments are less than 0.15 rem from any annual period of 
exposure. 


51900 (AD-A—995268/0/XAB) Operation Argus. Satel- 
lite measurements. Kostoff, P.C.; Stuhlinger, E.; Kampneier, 
H.W.; Boehm, J. (Kaman Tempo, Santa Barbara, CA 
(USA)). 31 Aug 1984. 75p. NTIS, A04/MF AO1. 

Following a theory on the trapping of electrons from nucle- 
ar explosions by the magnetic field of the earth, DOD initiated Op- 
eration Argus in May 1958 to provide an experimental check of the 
theory. Nuclear devices were detonated at great altitudes, and the 
ensuing effects were measured by instrumented satellites, rocket 
probes, and land and sea observation stations in various parts of the 
world. This report describes the Argus Satellite Project, the broad 
theory of the Christofilos effect, the measurements of ithe back- 
ground radiation, and the measurement of the effect itself. After 
each Argus nuclear detonation, the instrumented satellite reported a 
new and well-defined radiation belt that persisted before many 
hours. 


51901 (AD-A—995428/0/XAB) Operation Dominic, Fish 
Bowl series. Project Officer's report. Project 6.7. Debris ex- 


pansion experiment. Dyal, P.; Simmons, W. (Air Force 
Weapons Lab., Kirtland AFB, NM (USA)). 1 Sep 1985. 
70p. NTIS, PC A04/MF AOI. 

Extracted version of report dated 10 Dec 65. 

This experiment was designed to measure the interaction of 
expanding nuclear-weapon debris with the ion-loaded geomagnetic 
field. Five rockets on Star Fish and two rockets on Check Mate 





7065 / ERA-11/22 


were used to position instrumented payloads at various distances 
around the burst points. The instruments measured the magnetic 
field, ion flux, beta flux, gamma flux, and the neutron flux as a 
function of time and space around detonations. Data were transmit- 
ted at both real and recorded times to island-receiving sites near the 
burst regions. Measurements of the telemetry signal strengths at 
these sites allowed observations of blackout at 250 Mc. Data reduc- 
tion indicates that the early expansion of the Star Fish debris prob- 
ably took the form of an ellipsoid with its major axis oriented along 
the earth’s magnetic field lines. Collapse of the magnetic bubble 
was complete in approximately 16 seconds, and patt of the fission 
fragment beta particles were subsequently injected into trapped 
orbits. 


51902 (AD-A—995432/2/XAB) Operation Dominic, 


electric and psychophysical measures of weapon i 
J.H.; Chisum, G.T.; Richardson, R.A. (Naval Air Develop- 
ment Center, Warminster, PA (USA)). 1 Sep 1985. 2ip. 
NTIS, PC A02/MF AOl 

Extracted version of ‘Teport dated 20 Aug 64. 

The objectives of this report were (1) to obtain measures of 
luminous densities during the first 100 milliseconds following the 
detonation of nuclear weapons; (2) to obtain field verification of the 
flashblinding effects of weapon flashes; and (3) to establish the 
extent of agreement between the degree of flashblindness produced 
by actual events and that produced in laboratory simulations. 


51903 (AD-A—995435/5/XAB) Operation Sunbeam, 
Se See he. Project Officer's report. Project 2.9. Fallout 
collection and gross sample analysis. Sartor, J.D.; Lane, 
W.B.; Larson, KH H. (California Univ., Los eles (USA). 
Lab. of Nuclear Medicine and Radiation Bio logy). 1 Sep 
1985. 478p. NTIS, PC A21/MF AOi. 

Extracted version of report dated 23 Oct 64. 

The objectives of this project were to (1) make quantitative 
collections of fallout in order to determine mass per unit area, ioni- 
zation decay rate, and gamma ray spectra, size activity distribution 
and size distribution versus time of deposit; (2) measure during fall- 
out, the deposition dynamics of arrival time, mass deposition rate, 
and time of cessation; (3) determine the size distribution and con- 
centration of airborne fallout debris as a function of time after 
bursts and to measure the amount and size distribution of that frac- 
tion penetrating test ventilation intake configurations; and (4) esti- 
mate visibility, near ground level, in the dust cloud produced by 
blast and shock. The quality and kinds of measurements made on 
this operation were considerably improved over previous weapon 
test field work as a result of the experience gained by sioject per- 
sonnel over the years. Sufficient data were obtained to satisfy most 
to the project objectives. 


51904 (AD-A—995436/3/XAB) Operation 


trons. Sandstone report No. 18. Linenberger, G.A. (Los 
Alamos National as NM (USA)). 1 1985. 177p. 
NTIS, PC A09/MF A 

Mcccemnh of neon nen ennai 

The activity induced in various threshold detectors by the 
radiation from the Sandstone bombs was measured. All measure- 
ments were made without collimation. The results indicate that the 
efficiency of a bomb cannot be determined by observing the 
number of neutrons above 3 MeV, but that the tonnage may possi- 
bly be proportional to the number of very-high-energy gamma rays 
produced. 


(CONF-850953—Vol.2, 


289-298) WLS soft- 
instrumentation truck. 


M. (EG & G Energy Measure- 
ments, Idaho Falls, 1b) ‘1985. NTIS, PC A19/MF AOl1. 
File Number DE86008380. 
From 3. s 
> USA (10 198: 
explosions; (10 Sep 1985). 


on containment of underground nuclear 


Los Alamos N: 's capabilities for special 
downhole geophysical well logging has increased steadily over the 
past few years. Software was developed originally for each individ- 
ual tool as it became operational. With little or no standardization 


for tool software modules, software development became redun- 
dant, time ing, and cost ineffective. With long-term use and 
the rapid evolution of well logging capacity in mind. Los Alamos 
and EG & G personnel decided to purchase a software system. The 
system was designed to offer: wide-range use and programming 
flexibility; standardization subroutines for tool module development; 
user friendly operation which would reduce training time; operator 
error checking and alarm activation; maximum growth capacity for 
new tools as they are added to the inventory; and the ability to in- 
corporate changes made to the computer operating system and 
hardware. The end result is a sophisticated and flexible software 
tool and for transferring downhole geophysical measurement data 
to computer disk files. This paper outlines the need, design, devel- 
opment, and implementation of the WLS software for geophysical 
data acquisition. A demonstration and working examples are includ- 
ed in the presentation. 


51906 (CONF-850953—Vol.2, pp 299-313) wt 
report on NTS spectral gamma logging and 

models. Mathews, M.A.; Warren, R.G.; Garcia, She le La- 
velle, M.J. (Los Alamos National Lab., NM). 

PC A19/MF AO1. File Number DE86008380. 

From 3. symposium on containment of underground nuclear 
explosions; Idaho Falls, ID, USA (10 Sep 1985). 

Facilities are now available at the Nevada Test Site (NTS) 
in Building 2201 to calibrate spectral gamma logging equipment in 
environments of low radioactivity. Such environments are routinely 
encountered during logging of holes at the NTS. Four calibration 
models were delivered to Building 2201 in January 1985. Each 
model, or test pit, consists of a stone block with a 12-inch diameter 
cored borehole. Preliminary radioelement values from the core for 
the test pits range from 0.58 to 3.83% potassium (K), 0.48 to 29.11 
ppm thorium (Th), and 0.62 to 40.42 ppm uranium (U). Two satel- 
lite holes, U19ab #2 and U19ab #3, were logged during the winter 
of 1984-1985. The response of these logs correlates with contents of 
the naturally radioactive elements K. Th. and U determined in sam- 
ples from petrologic zones that occur within these holes. Based on 
these comparisons, the spectral gamma log aids in the 
and mapping of subsurface stratigraphic units and alteration features 
associated with unusual concentration of these radioactive elements, 
such as clay-rich zones. 


51907 (CONF-850953—Vol.2, Pp 314-323) Oriented log- 
ging tools at the Nevada Test Site. 1985. NTIS, PC A19/MF 
AOl. File Number DE86008380. 

From 3. symposium on containment of underground nuclear 
explosions; Idaho Falls, ID, USA (10 Sep 1985). 

Large-diameter boreholes drilled at the Nevada Test Site for 
the Department of Energy Frequently exhibit an elongation in re- 
sponse to the regional stress field. Single-axis, decentralized logging 
tools invariably migrate to the long axis of the hole while logging. 
The long axis is the roughest and is more frequently washed out. 
The design of these tools therefore ensures that the worst possible 
side of the borehole is being logged. A new line of geophysical log- 
ging tools has been developed at the suggestion of EG & G, 
Energy Measurements, Inc., to overcome the effect of borehole 
elongation. A pair of orienting arms set at 90° to the measurement 
axis effectively turn the tool so that measurements are always re- 
corded on the smoother, short side of the borehole. 


51908 (CONF-850953—Vol.2, pp 324-333) Monte Carlo 
neutron water content determinations. 


studies of epithermal 

Deupree, R.G.; Noel, S.D. (Los Alamos National Lab., 
NM). 1985. NTIS, PC A19/MF AOl. File Number 
DE86008380. 

From 3. symposium on containment of underground nuclear 
explosions; Idaho Falls, ID, USA (10 1985). 

Monte Carlo simulations with MCNP code have been 
performed on the neutron calibration configuration used 
at the Nevada Test Site to determine downhole water content. The 
calibration configuration, located at the Hydrogen Content Test 
Facility, is composed of twelve sets of content. The Monte Carlo 
calculations have been able to reproduce logging data taken at the 
facility, showing that this sort of computation is applicable to epith- 
ermal neutron logging tools. The calculations have also shown that 


- the containers listed as having zero water content must really have 





on the order of 0.5 - 1.0% water by mass, which has been con- 
firmed by analysis of some of the material inside the containers. 
Calculations are continuing to study whether: 1) the container ma- 
terials adequately represent underground materials, 2) the contain- 
ers adequately represent borehole geometry, and 3) the interpola- 
tion algorithm from neutron count to water content can be im- 


(CONF-850953—Vol.2, pp 355-367) Evaluation of 
dipole-dipole borehole logging 


weeney, J.; Harben, P. (Lawrence Livermore Nation- 
al Lab., CA). 1985. NTIS, PC A19/MF AO1. File Number 
DE86008380. 
From 3. jum on containment of underground nuclear 
explosions; Idaho Falls, ID, USA (10 1985 
Te eatetine a demonstrates ‘ ae Sie ait downhole 
diutetaaiie tool offers codiaee 1 Secutlineee over surface 
methods for the detection and characterization of low resistivity 
clay zones. Ideally, the tool is best used in conjunction with a 
standard electric log. The electric log gives a good indication of 
the resistivity structure near the borehole which can be divided out 
as a background reference when interpreting the dipole-dipole re- 
sults. The dipole-dipole data can provide useful results without the 
electric log data, but there is an increased possibility of false alarms. 
The authors feel that a conservative guideline to detect a clay zone 
is measurement of an anomaly response 20% above background. 
Using this 20% detection criterion, an estimate of tool performance 
can be obtained based on models of simple geometries. The distance 
from the borehole at which a clay zone and its lateral resolution 
can be detected is dependent upon the dipole length used. The 
thickness of the clay zone affects the widths of the anomaly re- 
sponse curve, while the response curve amplitude is affected by the 
distance to the clay zone and the resistivity contrast. 


51910 (INIS-mf—10231, p pp 121-137) Physical effects of 
various nuclear weapons. Sittkus, A. 1985. (In German). 
NTIS (US Sales Only), PC Al0/MF A0O1. File Number 
DE86753190. (CONF-8505306—). 

From 34. annual meeting of the Schutzkommission beim 
Bundesministerium des Innern; Kiel, F.R. Germany (16 ~~. wat 
The paper explains American nuclear weapons type I- 
the inherent neutron emission of various nuclear materials, and 
contribution of neutrons to the overall radiation exposure at ground 
level and above a terrain consisting of heavy loamy soil, expressed 

in Gy. 


51911 (UCRL—52000-86-6/7) Energy and Technology 
Review, June-July 1986. Cabayan, H.S.; Bruner, J.M.; 
Carnes, D.L.; Clements, W.; Crawford, R.B.; de Vore, L.; 
Esser, M.A.; Hendry, D.P.; Kirvel, R.; O’Neal, E.M. (eds.). 
(Lawrence Livermore National Lab., CA (USA)). 1986. 
Contract W-7405-ENG-48. 96p. NTIS, PC A05/MF AOI; 1; 
GPO Dep. File Number DE86015112. 

Activities are reported in the areas of defense systems, laser 
research, beam research, magnetic fusion, environmental and 
energy system sciences, and supporting research. (LEW) 


51912 (UCRL—95026) Nuclear explosives for 

purposes. Borg, I.Y. (Lawrence Livermore National Lab., 
CA (USA)). Jul 1986. Contract W-7405-ENG-48. 22p. 
NTIS, ee A0l; 1; GPO Dep. File Number 


The US Plowshare programme, designed to develop peace- 
ful uses of nuclear explosives, was vigorous between 1957 to 1973 
and was of concern during US and USSR nuclear treaty negotia- 
tions within that period. In order to accommodate possible future 
applications, the Peaceful Nuclear Explosions (PNE) Treaty was 
signed in 1976. The US programme explored the phenomenology of 
nuclear explosions and tested their use in industrial applications. 
Due to waning industrial interest and public concern over environ- 
mental issues, the US program was terminated in 1977. The Soviet 
counterpart to the Plowshare programme, which has involved 
roughly 100 experiments throughout the USSR, continued until the 
self-imposed moratorium in 1985. As any peaceful use of nuclear 
explosives has the potential of furthering weapons research, the US 
takes the position that all such experiments would have to be 
banned in a comprehensive test ban treaty (CTBT). 


51913 (UCRL—95026-Rev.1) Nuclear explosions for 

purposes. Revision 1. Borg, I.Y. (Lawrence Liver- 
more National Lab., CA (USA)). Aug 1986. Contract W- 
7405-ENG-48. 28p. NTIS, PC A03/MF AO1; 1; GPO Dep. 
File Number DE 6015093. 

The US Plowshare programme, designed to develop peace- 
ful uses of nuclear explosives, was vigorous between 1957-73 and 
was of concern during US and USSR nuclear treaty negotiations 
within that period. In order to accommodate possible future appli- 
cations, the Peaceful Nuclear Explosions Treaty was signed in 
1976. The US programme explored the phenomenology of nuclear 
explosions and tested their use in industrial applications. Due to 
waning industrial interest and public concern over environmental 
issues, the US program was terminated in 1977. The Soviet coun- 
terpart to the Plowshare programme, which has involved roughly 
100 experiments throughout the USSR, continued until the self-im- 
posed moratorium in 1985. As any peaceful use of nuclear explo- 
sives has the potential of furthering weapons research, the US takes 
the position that all such experiments would have to be banned in a 
comprehensive test ban treaty. 16 refs. 
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51914 (BNL—38433) Acquisition, use, and archiving of 
real-time data. Leach, M.J.; Bernstein, H.J.; Tichler, J.L.; 
Moran, R.J.; Lawrence, L.L.; Niebuhr, D.W.; Kessler, P.A. 
(Brookhaven National Lab., Upton, NY (USA)). 1986. Con- 
tract AC02-76CH00016. 4p. (CONF-860762—1). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86014769. 

From 10. international CODATA conference; Ottawa, 
Canada (14 Jul 1986). 

Meteorological information is needed by scientific personnel 
at Brookhaven National Laboratory (BNL) for various purposes. 
An automated system, used to acquire, archive, and provide users 
with weather data, is described. Hardware, software, and some of 
the examples of the uses of the system are detailed. 


51915 ee 8510134—, pp 23) Snow cover, cy 

sis and cyclone trajectories. Walsh, IE Ross, B. (Univ. of 
Illinois, Urbana). Mar 1986. NTIS, PC *A12/MF A01. File 
Number DE86011983. 

From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
interaction; College Park, MD, USA (28 Oct 1985). 

Samples of 75-150 cyclogenetic events in eastern North 
America, the North Atlantic and the North Pacific are obtained 
from daily data from thirty winters (1951-1980). The large-scale dis- 
tribution of snow or sea ice cover is used to composite the errors of 
forecasts derived from persistence, from a barotropic model, and 
from an analog system. The results are consistent with the notion 
that extensive snow/ice cover contributes to stronger cyclogenesis 
and to southward displacements of storm tracks along the East 
Coast or North America and in the marginal ice zone of the North 
Atlantic. The apparent signal is statistically significant in these two 
regions, although the significance is greater in the sea level pressure 
data than in 500 mb data. No signal is found in the 
North Pacific. Controlled experiments with the NCAR Community 
Forecast Model are performed to determine the response of a more 
sophisticated model to extremes of snow and ice in eastern North 
America and the North Atlantic. While patterns similar to the data- 
based results are found, the response in the model pressure fields is 
weaker and farther north of the snow/ice edge than in the corre- 
sponding results from the barotropic model and persistence fore- 
casts. 11 figures, 6 tables. 


51916 (CONF-8510134—, pp 37-53) Pa be- 
tween snow cover and thermal and circulation 
anomalies. Dewey, K.F.; Heim, R. Jr. (Univ. of Nebraska, 
ag 1986. NTIS, PC A12/MF AO1. File Number 





From SNOWWATCH 1985: workshop on CO/sub 2/ snow 


ni College Park, MD, USA — Oct oe 
ly snow cover areas deri NOAA/NESS 


vine Hemisphere Digitized ion ae Ice Cover Data Base, 
were correlated with weekly temperature anomalies across the US 
as well as 500-mb geopotential heights, 700-mb geopotential 
heights, and sea level pressure across North America. The correla- 
tions were computed for snow cover across the entire North Amer- 
ican continent as well as the western and eastern US for the win- 
ters 1966-67 through 1982-83. This geographic partitioning allowed 
for an evaluation of what influence regional snow cover might 
have on the larger scale circulation. Negative and positive lag cor- 
relations were also computed to determine the magnitude and di- 
rection of influence (snow cover to atmosphere or the reverse). 
The winter seasons were divided into two groups (8 years each) 
based upon the average amount of snow cover for each winter 
season. The cyclonic storm tracks for the winters with extensive 
snow cover were then compared to the winters with least snow 
cover. 21 references, 6 figures, 9 tables. 


51917 (CONF-8510134—, pp 55-61) Relationships be- 
tween snow cover and 2 
general circulation in East Asia and 

Zong-ci, Z.; Shao-wu, W. (P Univ., China). Mar 1986, 1986. 
NTIS, PC ‘Al2/MF A AO1. File Number DE8601 1983. 

From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
interaction; College Park, MD, USA (28 Oct 1985). 

Relationships between snow cover and temperature in the 
lower troposphere, general circulation at 500 mb in East Asia and 
precipitation in China were analyzed. It is shown that there are ob- 
vious negative correlations between snow cover in the Northern 
Hemisphere in winter and temperature in the following summer. 
Significant negative relationships between sea ice in summer and 
temperature in the higher latitudes are noticed. Snow cover in Eur- 
asia in winter influences the general circulation in East Asia and 
rainfall in China in the following spring and summer. When there is 
more snow cover in Eurasia in winter, droughts appear in Northern 
China in the following spring and in the Yangtze River valley of 
China in the following summer. 8 references, 5 figures. 


51918 (CONF-8510134—, pp 63-72) Progression of re- 
obinson, 


gional snow melt. R D.A. (Columbia Univ., Pali- 
sades, NY). Mar 1986. NTIS, PC A12/MF AOI. File 
Number DE86011983. 

From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
a lege Park, MD, USA (28 Oct 1985). 

Snow melt may be y monitored by observing time- 
related variations of surface albedo. When snow is present, regional 
surface albedo is primarily a function of 1) the physical properties 
of snow, 2) the fraction of the snow covered surface which is unob- 
structed and 3) the amount of exposed snowfree ground. The 
second is a function of the height and density of vegetation or 
other objects protruding through the pack. The most accurate 
means of obtaining data on regional to continental scales is through 
the analysis of shortwave satellite imagery in an interactive manner 
on an image processor by an observer familiar with the studied 
area. 4 references, 7 figures. 


51919 (CONF-8510134—, aan 79-88) Snow cover record 
in Eurasia, Foster, J. (Goddard Space Flight Center, Green- 
belt, MD). Mar 1986. NTIS, PC Ail2/MF AOl. File 
Number DE86011983. 
From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
interaction; Co! Park, MD, USA (28 Oct 198 
eee tel eeetetety ert ct te ect cack tn nattnaen 
latitudes than does North America and so its snow cover is more 
extensive. Trends in the Northern Hemisphere and Eurasia are thus 
similar. As a result in any study of hemispheric feedback mecha- 
nisms involving snow cover, Eurasia has a greater feedback poten- 
tial than North America. Satellites have been used to map and 
measure continental snow cover only since the mid-1960's. If snow 
cover data can be retrieved from pre-satellite climatological 
records, an historical file representing varying snow cover condi- 
tions may be used to get a longer estimate of any trend or cycles 
which may exist. An attempt was made in this study to lengthen 
the satellite snow cover record in Eurasia by reviewing past clima- 
tological records in Europe and Asia and by examining proxy indi- 
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ces such as Arctic sea ice data. Also, the satellites now cover 
record was investigated to determine if there is a correlation be- 
tween the continental snow cover extent and the number of days of 
snow cover at several different geographic areas in Eurasia where a 
winter snow cover does not always occur. Results indicate that 
while there is a rather weak association between sea ice extent and 
continental snow cover, an r? of .77 exists between the mean 
number of snow cover days for selected locations in the interior of 
Eurasia and the continental snow cover extent. It may be possible 
then to use the mean number of snow cover days at selected sites in 
Eurasia prior to the advent of satellite monitoring capabilities as an 
index of the continental snow covered area. 16 references, 3 figures, 
2 tables. 


51920 (CONF-8510134—, 
cover in China. Peiji, L. u Institute of Glacio! 
and Geocryology. China). Mar 1986. NTIS, PC Al 
A01. File Number DE86011983. 

From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
interaction; College Park, MD, USA (28 Oct 1985). 

Seasonal snow cover in is highly variable from year 
to. youn: Aa een te 6 Bln” ek aan eelleetel Wecaneee ot 
some time during the past 35 years. The distribution, duration and 
depth of snow have a large impact on agriculture and on the supply 
of industrial and drinking water which is especially important in the 
western mountains and in the northernmost part of the country. 
Snow on the Tibetan Plateau is suspected of influencing the general 
circulation of the atmosphere and the summer precipitation in 
Southeast Asia. In order to determine the recent characteristics of 
the snow cover the average number of days with snow on ground 
and snow depth have been analyzed from 1600-2300 stations from 
the 1951-80 interval. For the purpose of this study it is assumed 
that glaciers are snow covered throughout the year. Information on 
glacier distribution was provided by maps based on aerial surveys 
and ERTS satellite imagery. 8 figures. 


89-95) Distribution of snow 


51921 (CONF-8510134—, pp 97-103) Snow surveying in 
Canada. i B.E. (Canadian Climate Center, Downs- 
view, Ontario). Mar 1986. NTIS, PC Al2/MF AO1. File 
Number DE86011983. 

From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
interaction; College Park, MD, USA (28 Oct 1985). 

Snow cover data for Canada are available from ground, air- 
borne or satellite surveys. The conventional ground observations - 
daily snow depth at synoptic and climate stations and weekly, bi- 
weekly or monthly snow surveys at over 1200 snow course sites - 
form the basic snow cover network. The current and future avail- 
ability of these data and some of the problems in using the data are 
outlined. It is not unreasonable to expect the number of snow 
courses operating in Canada will decline in the future. Develop- 
ment of alternative methods notably airborne gamma-ray surveys of 
water equivalent and satellite determination of areal extent, and 
more recently, depth and water equivalent, are necessary. The 
status of these methods are summarized. These data are generally 
collected for hydrologic rather than climatological applications. 
Some questions related to their use in addressing the question of 
CO:/snow interaction are raised for further discussion. 11 refer- 
ences, | figure, 2 tables. 


51922 (CONF-8510134—, pp 105-108) Snow cover in 
real time climate R i, C.F. (National 
Meteorological Center, W: DC). Mar 1986. NTIS, 
PC Al A01. File Number DE86011983. 

From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
interaction; College Park, MD, USA (28 Oct 1985). 

A number of studies and numerical climate models 
FE re se oage: y  -enna pangs ap 
potentially important parameter of the global climate system. Fluc- 
tuations in monthly and seasonal continental scale snow cover, 
monitored both with surface station data and remote satellite obser- 
vations, have been linked to temperature and atmospheric circula- 
tion anomalies. In light of these studies the Climate Analysis Center 
has developed a program to monitor snow cover extent in real 
time. The results of this analysis and other products are used quali- 
tatively as aides to the interpretation and diagnosis of anomalies in 
the monthly temperature, precipitation, and circulation features. 
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Time series of Northern Hemispheric and continental scale snow 
cover extent and standardized anomaly are also produced monthly. 
These plots (e.g., Figs 1, 2, and 3,) provide useful tools for: placing 
current snow cover fluctuations into historical context, estimating 
the magnitude of typical snow cover fluctuations, and identifying 
longer term trends in the data. 3 figures. 


51923 (CONF-85 a Reh a ae 
AA/NESD. win, 


Spri 
Number DE86011983. 
From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
int ion; Colle; MD, USA (28 Oct 198: 
ee, 1966 the ar Saselline Anat oe Druck (SAB) of the Na- 
tional pence tree Satellite, Data, and Information Service 
(NESDIS) has prepared a weekly snow and ice boundary chart for 
the Northern Hemisphere. This chart is prepared on a 1:50,000,000 
polar stereographic base map centered on the North Pole. 5 figures. 


51924 (CONF-8510134—, pp 115-124) NOAA satellite- 
snow cover data base: past, present, and future. 
Matson, M. (National Oceanic and Atmospheric Adminis- 
tration, Washington, DC). Mar 1986. NTIS, PC Al2/MF 

A01. File Number DE86011983. 
From SNOWWATCH 1985: workshop on CO/sub 2/ snow 


interaction; College Park, MD, USA (28 Oct 198 
The NOAA N Northern Hi fieiohers ite-derived snow 


cover data base now includes 20 years of data from 1966-1985. A 
time line of the history, use, and future of this data base can be di- 
vided into four periods: the Age of Darkness, the Age of Discov- 
ery, the Age of Enlightenment, and the Age of Advancement. This 


NOAA snow cover data base. 8 references, 7 figures. 


51925 (CONF-8510134—, pp 125) Joint Ice Center 
ice data. Gross, C. 


From SNOWWATCH 1985: workshop on CO/sub 2/ snow 


MD, USA (28 Oct 198 
Digital sentice data Series cote > 


Boulder, Colorado. These data were digitized and gridded from the 
weekly sea ice charts produced by the U.S. Navy-National Oceanic 
and Atmospheric Administration Joint Ice Center (JIC). The grid- 
ded data are spaced at no greater than 15 nm intervals on an evenly 


(CONF-8510134—, pp 2 Snow cover data: 
future prospects. Barry, R.G. (Univ. of Colorado, 
Boulder). Mar 1986. NTIS, PC A12/MF AO. File Number 
DE86011983. 
From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
interaction; College Park, MD, USA (28 Oct 198 
Sener souls Gia tseeuliecind te 9 clas ok enticasl 
orological and hydrological agencies and globally since the mid- 
1960s by satellite remote sensing. There are major problems of in- 
compatibility between the various types of ground measurement 
even within a single country. Satellite information up to now refers 
only to snow cover extent an it is limited by cloudiness and resolu- 
tion. There is also also uncertainty as to what parameter (snow 
yo sm aaah Hea ge Sapanpeataht te se ere etc.) is of most 
relevance for climate studies as compared with h predic- 
tion. A survey is given of the present status of snow cover data and 
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its availability for North America and European countries. New 
satellite systems will bring rapid changes and opportunities. The 
feasibility of snow cover mapping with multifrequency passive 
microwave radiometer data can be exploited with NASA, NOAA, 
and DMSP sensors by the late 1980s. In addition, NOAA polar or- 
biters will carry a 1.5-1.6 micrometer sensor capable of snow-cloud 
discrimination. Coordinated p to ensure maximum use of 
these systems is urgently eb 28 references, 2 figures, 5 tables. 


51927 (CONF-8510134—, pp 141-160) Comparison of 
Northern snow cover data sets. Robock, A.; 
Scialdone, J. (Univ. of Maryland, College Park). Mar 1986. 
NTIS, PC Al2/MF A0O1. File Number DE86011983. 

From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
interaction; College Park, MD, USA (28 Oct 1985). 

Four N Hemisphere snow cover data sets are com- 
pared on a weekly basis for the 25-month period, July 1981 through 
July 1983. The data sets are the NOAA/NESDIS Weekly Snow 
and Ice Chart, the Composite Minimum Brightness (CMB) Chart, 
the United States Weekly Weather and Crop Bulletin (data only for 
North America), and Air Force data. The NOAA/NESDIS Chart 
is produced through the use of photo-interpretation of visible satel- 
lite imagery and ground observations. The US Crop Bulletin is also 
done manually, using only ground observations. The CMB Chart 
and the Air Force data are both produced using automated process- 
es, the first by way of visible satellite imagery and the second by 
way of ground observations, climatology, satellite observations, and 
persistence. Since the NOAA/NESDIS Chart is the only standard 
and complete data set dating back to the mid-1960’s, it is used as 
the basis for the study. The main emphasis of this paper is a com- 
parison of the CMB and the NOAA/NESDIS Chart. 5 references, 
10 figures, 1 table. 


51928 (CONF-8510134—, pp 161-171) Influence of snow 
structure variabili global ed a using 
microwave radiometry. Hall, D.K. (Goddard Space Flight 
Center, Greenbelt, MD). Mar 1986. NTIS, PC Al2/MF 
AOl. File Number DE86011983. 

From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
interaction; College Park, MD, USA (28 Oct 1985). 

The high albedo of snow and its sometimes transient nature 
can have a large impact on the receipt of solar energy and thus on 
global circulation. In addition, snow depth and liquid water content 
of snow must be known for assessment of the global water balance. 
Passive microwave sensors are useful for measuring the snow 
extent through cloud cover and darkness, and snow depth can be 
estimated under certain snow and terrain conditions. However, the 
ability to measure snow depth using microwave radiometry on a 
global scale, in part, depends upon knowledge of the effects of 


crystal diameters in the upper and lower layers of the 
were set at 0.50 and 1.40 mm respectively. 16 refer- 


See tea imbue’? SMM 173-179) Retrieval of snow 


11983. 


From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
interaction; College Park, MD, USA (28 Oct 1985). 
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Satellite microwave radiometer data have been used to de- 
velop algorithms to retrieve the water equivalent of snow cover 
both on a global basis and on a regional basis. At present, the accu- 
racy of the retrieved water equivalent values does not meet the 
value of 10 mm, specified in the NASA climate plan. In order to 
increase the accuracy, several factors have are examined which 
have to be considered, including the effects of snow particle size, 
snow and ground temperature, and land-cover categories. 4 refer- 


ences, 5 figures. 


51930 (CONF-8510134—, pp 181-187) Nimbus-7 SMMR 
snow cover data, Chang, A.T.C. (National Aeronautics and 
Space Administration, Greenbelt, MD). Mar 1986. NTIS, 
PC A12/MF AO1. File Number DE86011983. 

From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
interaction; College Park, MD, USA (28 Oct 1985). 

Snow cover are presently produced routinely by 
NOAA/NESDIS and by USAFGWC. Studies concluded that the 
gross features of the snow cover are well represented; however the 
fine structure of the snow boundary is greatly generalized. The 
NESDIS maps which rely on data from space borne visible and in- 
frared sensors sometimes miss large snow fields due to persistent 
cloudiness, particularly in the fall when the snow areal extent is 
rapidly changing. Microwave radiation penetrating through clouds 
and snow packs could provide additional information of snow 
fields. The Nimbus-7 spacecraft which was launched on October 
24, 1978, carried onboard a five channel dual polarized Scanning 
Multichannel Microwave Radiometer (SMMR). Based on theoreti- 
cal calculations, a snow covered area retrieval algorithm was devel- 
oped. Global snow cover maps for the northern hemisphere were 
derived from SMMR data for a period of five years (1979-1983). 
Comparison with NOAA/NESDIS and USAFGWC products 
were conducted to evaluate and assess the accuracy of SMMR de- 
rived snow maps. In general, these data sets compared well: the 
total snow covered areas derived from SMMR is usually abut 5% 
less than for the other two products. This is because passive micro- 
wave sensors cannot detect snow less than 2.5 cm depth due to the 
fact that the emission form the underlying snow is not modified 
very much by emission or scattering by the snow pack for a shal- 
low snow cover. 13 references, 3 figures. 


heri n, ingto 
Ss, PC Al2/MF A0l1. File Number 


DE8601 1983. 
From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
a College _S MD, USA (28 Oct 1985). 

Multispectral satellite observations of the earth’s surface and 
atmosphere have provided information on geophysical parameters 
which are important in meteorology, hydrology, agriculture, and 
oceanography. The primary advantage of passive microwave meas- 
urements over those in the visible and infrared is their ability to 
probe through clouds, with rain being the major source of attenu- 
ation, allowing for all-weather observations. A technique is present- 
ed to identify snow cover and discriminate among a number of 
other surface and atmospheric based on measurements 
by the Nimbus-7 Scanning Multichannel Microwave Radiometer. 5 
references, 2 figures. 


51932 (CONF-8510134—, pp 193-203) Remote sensing of 
snow properties in mountainous terrain. Dozier, J. (Univ. of 
California, Santa Barbara). Mar 1986. NTIS, PC Al2/MF 
A01. File Number DE8601 1983. 

From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
interaction; Co! Park, MD, USA (28 Oct 1985). 

Spectral measurements from satellite (e.g. Landsat 
Thematic Mapper) require that spacecraft radiances be 
corrected for atmospheric and scattering and for local 
surface illumination. The lower boundary condition of the atmos- 
pheric radiative transfer model varies with incidence angle, and the 
satellite data must be co-registered to digital elevation data. Results 
from extensive radiative transfer calculations fortunately fall into 
Fe ee ee eee 
of the snow and the degradation of albedo resulting from contami- 
nation are estimated. One remaining problem is that inaccuracies in 
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the elevation make precise registration with satellite data hard to 
achieve. 12 references, 8 figures, 1 table. 


51933 (CONF-8510134—, pp 205-206) Remote sensing of 
snow cover over the watersheds. H. 
(Institute and Meteorology and Hydrology, Bucharest, Ro- 
mania). Mar 1986. NTIS, PC Al2/MF A0O1. File Number 
DE86011983. 

From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
interaction; College Park, MD, USA (28 Oct 1985). 

In 1980 the Institute of Meteorology and Hydrology started 
the surveillance and assessment of snow cover in the Carpathian 
basins using remote sensing techniques. The objectives was to de- 
termine the seasonal water storage by obtaining timely input for 
snow melt-runoff models. The project activity was preceded by ex- 
perimental research which was aimed at developing working proce- 
dures for the processing and interpretation of remote sensing data 
needed for hydrological assessment and forecasting. The develop- 
ment of the operational working techniques took into account the 
following: a) Complex morphometric, phsyiographic and hydrome- 
teorologic conditions of the Carpathian on a relatively 
small scale. The hydrologic regime is characterized by spring 
floods linked to snow melt. This situation requires the use of large 
scale imagery which is provided by high resolution recorders such 
as airborne p) cameras and multispectral sensors. Re- 
petitive measurements such as taken by MSS hand held recorders 
were also needed. b) Photographic products and magnetic tapes in 
the visible and thermal infrared bands are available from meteoro- 
logical geostationary and polar-orbiting satellites and are received 
by a read-out station at the Institute. Data from the Landsat satel- 
lites in visible and near infrared bands and large scale black and 
white aerial photos are also available. The heterogeneous character 
of the remotely sensed data as well as the large volume of informa- 
tion to be processed and interpreted in a relatively short time (as in 
the case of the operational charting of several Carpathian water- 
sheds with relatively short snow melt periods) called for the use of 
efficient procedure for data processing and analysis with high speed 
and accuracy. 


51934 (CONF-8510134—, pp 207-214) Effects of snow 
cover and tropical forcing on mid-latitude monthly mean cir- 
culation. Robock, A.; Tauss, J.W. (Univ. of Maryland, Col- 
lege Park). Mar 1986. NTIS, PC Ai2/MF AOl. File 
Number DE86011983. | 

From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
interaction; College Park, MD, USA (28 Oct 1985). 

The effect of anomalous snow cover on the monthly mean 
atmospheric circulation is studied, by incorporating such forcing 
into the simple, linear, steady-state climate model of Opsteegh and 
Mureau. Anomalous forcing fields of snow cover are created for 
three months (October, January and April) in the snow season of 
the winters of 1976 through 1982. Anomalous heating fields are also 
imposed based on observed tropical anomalies of outgoing long- 
wave radiation. The monthly mean anomalous circulation patterns 
are calculated for each forcing separately and for the combined 
forcings. The outgoing longwave radiation has previously been 
shown to produce circulation that has small but positive correla- 
tions with the observed atmospheric circulation. In this study, cor- 
relation coefficients calculated for various regions in the Northern 
Hemisphere show that the addition of snow cover as a forcing 
mechanism does not produce better simulations of the monthly 
mean flow. 14 references, 2 tables. 


(CONF-8510134—, pp 215-223) Parameterization 
of snow albedo for climate models. Marshall, S.; Warren, 
S.G. (Univ. of Colorado, Boulder). Mar 1986. NTIS, PC 
A12/MF A01. File Number DE86011983. 

From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
int Co! Park, MD, USA (28 Oct 1985). 

Mod declan ante models (GCMs) f ) find that the response of 
climate to increases in CO: is enhanced by the snow-albedo-temper- 
ature feedback. The results are very sensitive to the assumed value 
of snow albedo. Snow albedo, however, is highly variable, and it is 
not calculated accurately in present-day GCMs. The authors would 
like to replace the current simple empirical parameterizations of 
snow albedo with a physically-based parameterization which is ac- 
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curate yet efficient to compute. The authors approach is to develop 
simple functions which fit the spectrally-averaged results of a de- 
tailed theoretical model of the spectral albedo of snow which uses 
the delta-Eddington method for multiple scattering and Mie theory 
for single scattering. The spectrally-averaged snow albedo varies 
with snow grain size, solar zenith angle, snow cover thickness, un- 
derlying surface albedo (for this snow), concentration of absorptive 
impurities in the snow pack, and cloud optical thickness (because 
clouds alter the solar spectrum into the two broad wave bands 
commonly used in climate models: visible and near-infrared. 5 refer- 
ences, 6 figures, 2 tables. 


51936 (CONF-8510134—, 225-240) Modelling a 
sonal snow cover. Morris, E.M. (Institute of Sdohney, 
Wallingford, d). Mar 1986. NTIS, PC A12/MF AO1. 
File Number D 11983. 

From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
peers Co! Park, MD, USA (28 Oct 198 

Sel decades physi distributed models for 

eines sunguieel eg Gat aaiictan ee tate eee ae 
matic change produced by increased levels of CO: in the atmos- 
phere. The conservation and constitutive equations for snow treat- 
ed as a three phase, four component mixture are described and the 
simplifications made in the various current distributed models ex- 
plained. One particular model, the SHE snow component, is used 
to estimate the sensitivity of predictions of snow melt rate to vari- 
ations in meteorological inputs using field data from a site in the 
Cairngorm Mountains in Scotland. This analysis indicates that, for 
the expected levels of climatic variation, the change in predicted 
snow melt rates is of the same order as the uncertainty in these 
rates arising from uncertainty in one of the parameters of the 
model, the aerodynamic roughness length. However, field data sug- 
gests that it may well be possible to specify this parameter more 
precisely. Given that this can be achieved, the SHE snow routine, 
and other distributed models which use the aerodynamic roughness 
or an equivalent parameter, should form a useful component of gen- 
eral models for prediction of the effects of increased COs. 15 refer- 
ences, 3 figures. 


51937 (CONF-8510134—, pp 241-248) Characteristics of 
seasonal snow cover as simulated by GFDL climate models. 
Broccoli, A.J. (National Oceanic and Atmospheric Adminis- 
tration, Princeton, NJ). Mar 1986. NTIS, PC A1l2/MF AO1. 
File Nember DE86011983. 

From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
cnet College Park, MD, USA (28 Oct 1985). 

Two climate simulations were performed using an atmos- 
pheric general circulation model developed at the Geophysical 
Fluid Dynamics Laboratory. The model employed for these simula- 
tions uses the spectral method, in which the horizontal distributions 
of atmospheric variables are represented by a limited number of 
spherical harmonics. In this study, the seasonally-varying distribu- 
tion of insolation at the top of the atmosphere was prescribed, 
along with the climatological distributions of sea surface tempera- 
ture and sea ice. The snow cover distributions produced in these 
simulations were compared with satellite observations. Both ver- 
sions of the model generate snow cover very similar in extent to 
the observed snow cover. 


51938 (CONF-8606167—2) Oxygen-18 studies of atmos- 
pheric sulfate formation. Holt, B.D.; Kumar, R. (Ar, 
National Lab., IL (USA). Chemical "Technology Div). Jun 
1986. Contract W-31-109-ENG-38. 5p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86014569. 

From 5. symposium on environmental analytical chemistry; 
yom © UT, USA (18 Jun 1986). 

An analytical method was developed for the determination 

of the &°O of HzO: (ppB range) in rainwater. According to our 
new method, rainwater, collected in 25-L plastic bottles by four 1- 
m? funnels (inverted plastic skylights, connected to the bottles by 
plastic hose), was acidified and kept refrigerated to prevent autode- 
composition of the peroxide until the time of analysis. Dissolved air 
was removed from a 20-L sample of the rainwater by combined 
evacuation, ultrasonic agitation, and helium sparge (VUS). The per- 
oxide in the rainwater was then oxidized to O2. by KMnO,; the O2 
was removed from the water sample by the VUS treatment, and 
carried in the helium stream through a bed of charcoal and plati- 
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num where it was quantitatively converted to COz. The CO:, con- 
taining the oxygen atoms derived from the peroxide, was measured 
to determine the concentration of peroxide in the atmosphere and 
analyzed mass spectromically to determine its §'*O. 


(DOE/EV/10403—16) Detailed study of NBS sim- 
ulated data sets by using chemical mass balance receptor 
models. I, Source selection. Cheng, M.D.; Hopke, P.K. (Illi- 
nois Univ., Urbana (USA)). 1986. Contract AC02- 
80EV 10403. 14p. (CONF-860606—14). Meng-Dawn Cheng, 
University of Thine, Urbana, IL. File seater 1186013366. 

From Air Pollution Control Association annual meeting and 
exhibition; Minneapolis, MN, USA (22 Jun 1986). 

This paper examines the structure of the source data to be 
used for mass apportionment by variance-proportions decomposi- 
tion and variance inflation analysis; applies a well-documented sta- 
tistical criterion combined with an efficient searching algorithm 
that can scan all possible combinations of sources and select a 
“best” subset of sources based on a criterion; and evaluates the per- 
formance of this searching method by comparing its results with 
those reported in the literature. 


51940 (EPRI-EA—4664-SR) Subregional Cooperative 
Electric Utility, Department of Defense, National Park Serv- 
ice, and EPA’ ‘Study ¢ (SCENES) on visibility: an overview. 
Mueller, P.K.; Hansen, D.A.; Wateon, J.G. Jr. 
Power Research Inst., Palo Alto, CA (USA); Nevada Univ., 
Reno (USA). Desert Research Inst.). Jul 1986. 68p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Neale T186920421. 

This report summarizes the design of the SCENES, the Su- 
bregional Cooperative Electric Utility, Department of Defense, Na- 
tional Park Service, and Environmental Protection Agency Study. 
Its overall goal is to understand the origins of recurring uniform 
and layered hazes, both local and regional in extent, that affect 
visual air quality under certain meteorological conditions in the 
desert southwest. Findings from studies on emissions and modeling 
will be needed to determine quantitatively how emissions into the 
atmosphere and their transport influence visual air quality. To ac- 
complish the goal requires acquisition and analysis of the requisite 
data. Theoretical and mathematical constructs have been identified 
which characterize emissions, atmospheric motion, suspended sub- 
stances in the air, visual air quality, and the eye-brain response to 
visible light radiated from targets. 


51941 (NP—6752881) Development in space and time of 
energetic parameters in blocking weather conditions. Ponater, 
M. (Koeln Univ. (Germany, F.R.). Inst. fuer Geophysik und 
Meteorologie). 1985. 96p. (In German). NTIS (US Sales 
Only), PC A0S/MF A01. File Number DE86752881. 

It is studied, in which way the development of blocking 
finds its counterpart in the variability of certain terms of Lorenz's 
atmospheric energy cycle. Based on operational numerical data a 
special procedure of energetics analysis is applied to a larger 
number of blocking cases, which can be evaluated statistically. Up 
to now this procedure has been used for individual case studies 
only. Considering the results an interpretation of blocking in rela- 
tion to energetics quantities averaged in space and time seems to be 
rather dubious. However, a detailed study of corresponding hori- 
zontal distributions reveals characteristic schemes within the ener- 
getical development. 


51942 ee Sate ness 
airblast propagations from explosion tests at White Sands 
Missile Range. Reed, J.W. (Sandia National Labs., Albu- 


querque, NM (USA). Ground Motion and Seismic Div.). 
A 1986. Contract AC04-76DP00789. 62p. NTIS, PC 
A04/MF A0O1; 1; GPO Dep. File Number DE86014942. 
Atmospheric acoustic refraction, by upper air temperature 
and wind strata, may duct and focus explosion airblast waves, 
sometimes causing nuisance level damages at several times the 
normal distances. Large explosion tests at White Sands Missile 
Range may thus threaten window damage, with possible hazard 
from falling glass, in various surrounding communities. To establish 
what explosion yields may be reasonably contemplated (with ac- 
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ceptable delays) and the best time of year for these tests, a climato- 
logical assessment has been prepared from five years of upper air 
weather observations made at the Albuquerque and El Paso air- 
ports. Each twice-daily radiosonde balloon observation from each 
station was analyzed to show the refracting sound velocity versus 
height structure for all directions, the attenuating or amplifying 
effect on the yield-dependent explosion airblast wave, and the blast 
overpressure expected at each incremental area of a polar coordi- 
nate grid out to 325 km distance. It was assumed that tests would 
be conducted near the warmest time of the day. Population census 
data allowed an estimation of the number of window panes exposed 
in each area. A relationship between overpressure and window 
breakage probability was then used to calculate the expected 
damage from a test under the observed weather condition. Assum- 
ing that 25 broken windows could be accepted, each day was cate- 
gorized as good, bad, or marginal. Climatological results are shown 
in various formats for the occurrences of these categories. The 
broad conclusions are: The best season for testing is from may 
through September (based on this single test consideration). In 
summer, there should be few delays for 500 ton HE equivlent ex- 
plosions, but about a 40% likelihood of not firing 8 kt HE on a 
given day, and very little chance of ever firing 50 kt HE. 24 refs., 
15 figs., 10 tabs. 


51943 (UCRL—93800) Nucleation scavenging of smoke 
and aerosol particles in convective updrafts. Penner, J.E.; Ed- 
wards, L.L. (Lawrence Livermore National Lab., CA 
(USA)). Jun 1986. Contract W-7405-ENG-48. 6p. (CONF- 
8609123—1). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE86014438. 

From 23. conference on radar meteorology and cloud phys- 
ics; Snowmass, CO, USA (22 Sep 1986). 

We have developed a microphysical model that calculates 
the rate of condensation of water onto aerosols and their activation 
to drops. The model fully accounts for the effects of varying aero- 
sol composition and size characteristics, at least for the assumption 
of spherical particles. At the present time, the model assumes that 
the composition of each aerosol size category is the same as the av- 
erage aerosol composition, although we are developing a version of 
the model that does not include this constraint. Our results imply 
that substantial numbers of submicron aerosol particles may be in- 
corporated into the capping clouds that are expected to form above 
large-scale fires. This should be accounted for in assessments of the 
effects of smoke on the atmosphere after a nuclear war. 


51944 Response of a spectral general circulation model to 

refinements in radiative processes. Ramanathan, V.; Pitcher, 

= Malone, R.C.; Blackmon, M.L. (National Center for 

Atmospheric Research, Boulder, CO; Univ. of Miami, FL; 

os National Lab., NM). Journal of the Atmospheric 
aaa 605-630(Mar 1983). 

We present here results and analyses of a series of numerical 
experiments performed with a spectral general circulation model 
(GCM). The purpose of the GCM experiments is to examine the 
role of radiation/cloud processes in the general circulation of the 
troposphere and stratosphere. In a set of sensitivity experiments, we 
have stripped the cloud/radiation model of its improvements, the 
result being a significant degradation of the zonal mean simulations 
by the GCM. Comparison of the GCM simulations, with and with- 
out the cloud/radiation improvements, reveals the nature and mag- 
nitude of the following radiative-dynamical interactions: (1) the 
temperature decrease (due to errors in radiative heating) within the 
winter polar stratosphere is much larger than can be accounted for 
by purely radiative adjustment: (2) the role of dynamics in main- 
thermal i 


(3) the radiative and radiative-dynamical response times of the at- 
mosphere vary from periods of less than two weeks in the lower 
troposphere to roughly three months in the polar lower strato- 
sphere: (4) within the stratosphere, the radiative response times 
vary significantly with temperature, with the winter polar values 
larger than the summer polar values by as much as a factor of 2.5. 
We employ a more realistic parameterization that accounts for the 
non-blackness of cirrus, and we describe the resulting improve- 
ments in the model simulation of zonal winds, temperatures, and ra- 
diation budget. 
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REFER ALSO TO CITATION(S) 49690, 49692, 49693, 49694, 49698, 49703, 
49704, 49756, 49878, 49896, 50288, 50428, 50868, 51097, 51102, 51111, 51568, 
= 51921, 51935, 51936, 52014, 52042, 52094, 52238, 52244, 52250, 52251, 


51945 (BNL—38427) ee of a data base in 
support of a large-scale scientific Benkovitz, 
C.M. (Brookhaven National Lab., U NY (USA). Ap- 
plied Science Dept.). 1986. Contract AC02-76CH00016. 6p. 
(CONF-860762—2). NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE86014767. 
From 10. international CODATA conference; Ottawa, 
Canada (14 Jul 1986). 
paper describes the data base management techniques 
used to implement one of the tasks of the central data coordination 
function for a large, miulti-institutional scientific experiment 
(CAPTEX). 


51946 (BNL—38432) Data management of a multilabora- 
tory field program using distributed Tichler, J.L. 
(Brookhaven National Lab., Upton, NY (USA). Applied 
Science Dept.). 1986. Contract AC02-76CHO00016. 5p. 
(CONF-860762—3). NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE86014770. 
From 10. international CODATA conference; Ottawa, 
Canada (14 Jul 1986). 
¢ PRECP program is a multilaboratory research effort 
conducted by the US Department of Energy as a part of the Na- 
tional Acid Precipitation Assessment Program (NAPAP). The pri- 
mary objective of PRECP is to provide essential information for 
the quantitative description of chemical wet deposition as a func- 
tion of air pollution loadings, geograpic location, and atmospheric 
processing. _The program is broken into four closely interrelated 


tasks are: compile databases of the data collected in field studies; 
verify the contents of data sets; make data available to program 
participants either on-line or by means of computer tapes; perform 
requested analyses, graphical displays, and data aggregations; pro- 
vide an index of what data is available; and provide documentation 
for field programs both as part of the computer database and as 
data reports. 


51947 (CONF-860422—2) Performance and economics of 
a we ob. FGD system used with high-sulfur coal. Liven- 
C.D.; Farber, P.S. (Ar National Lab., IL 
(USA). A 1986. Contract Wl. 109-ENG-38. 8p. NTIS, 
PC ACGME A01; 1; GPO Dep. File Number DE86014575. 
From American power conference; Chicago, IL, USA (14 
Apr 19 

P a desulfurization (FGD) systems based on spray 
drying to offer advantages over wet lime/limestone systems in a 
number of areas: low energy consumption, low capital cost, high 
reliability, and production of a dry waste that is easily handled and 
disposed of. Uncertainties regarding the performance and econom- 
ics of such systems for control of high-sulfur-coal emissions have 
slowed adoption of the technology in the Midwest and East. This 
paper summarizes 4 years, operating and research experience with 
that system and describes the current research program, which in- 
cludes an indepth characterization of an industrial scale dry scrub- 

ber with 3.5% sulfur coal. 


51948 (CONF-860606—15) Statistical design for screen- 
= in NO/sub ake x/ environmental control technol- 

Doctor, J.B.L. (Argonne National 
Tab., IL (isa). 1986. Contract W-31109-ENG-38. 8p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86014486. 

From Air Pollution Control Association annual meeting and 
exhibition; Minneapolis, MN, USA (22 Jun 1986). 

Using a statistically designed series of batch experiments, we 
investigated simultaneous desulfurization and denitrification of sim- 
ulated flue gas from coal-fired boilers. This approach would utilize 
existing aqueous-phase flue-gas-desulfurization systems to also 
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remove NO/sub x/ from flue gas by adding metal-chelates to the 
scrubber liquor. The effects and interactions of the following three 
parameters were investigated using the Yates Algorithm: (1) the 
presence or absence of the additive being screened, (2) a high or 
low level of sulfur dioxide, and (3) a high or low ratio of NO2:NO/ 
sub x/. The straightforward application of statistically designed ex- 
periments resolved conflicting models proposed by other investiga- 
tion. 


51949 (CONF-860606—16) Analysis of the costs of par- 
ticulate for heavy-duty diesel vehicles. 
Rajan, J.; Si M.K.; Moses, D.O. (Argonne National 
Lab., IL (USA); USDOE, Washington, DC). 1986. Contract 
W-31109-ENG-38. 17p. NTIS, ‘AG2/MF A0l1; 1; GPO 
Dep. File Number D 6014496. 

From Air Pollution Control Association annual meeting and 
exhibition; Minneapolis, MN, USA (22 Jun 198 

Ae ete af tao take tit la dierenen to hd cont 
estimates between the Environmental Protection Agency (EPA) 
and the manufactuers is the stimulus for this paper. The difference 
exists even though EPA conducted a reevaluation of its cost esti- 
mates for the regulatory impact analysis. This paper reports the re- 
sults of a study in which EPA's, the manufacturers’, and other par- 
ticulate trap-oxidizer system cost estimates were analyzed and the 
reasons for the differences among the cost estimates documented. 
Because many papers and reports are available that discuss the via- 
bility (effectiveness, impact on engine performance) of specific sys- 
tems in detail, this does not discuss these concerns except as they 
affect the cost estimates for trap-oxidizer systems. 


51950 (CONF-8510134—, pp 73-77) Soot from arctic 
the arctic snowpack. Warren, S.G.; 
(Uni ashington, Seattle). Mar 1986. 
NTIS, PC A12/MF AOl. File Number DE8601 1983. 
From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
int College Park, MD, USA (28 Oct 1985). 
anne Carnie of Sells fects wdde not thy to the atmos- 
phere but also asaaiies which are the products of incomplete 
combustion. The small soot particles, which to be largely re- 
sponsible for the absorption of solar radiation in the Arctic haze, 
are eventually scavenged from the atmosphere and are incorporated 
in the Arctic snowpack. Here the authors examine the possible ef- 
fects of these particulates on the snow albedo and the surface radi- 
ation budget, using a model for radiative transfer in snow. 10 refer- 
ences, 2 figures. 


51951 PA seni ge ot pp 249-270) CO: -induced 
changes in seasonal snow cover simulated by the OSU cou- 
pled atmosphere-ocean general circulation model. Schlesinger, 
M.E. (Oregon State Univ., Corvallis). Mar 1986. NTIS, PC 
Al12/MF A01. File Number DE86011983. 

From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
interaction; See. USA (28 Oct 1985). 

the potentially important roles of changes in 

snow cover in CO;-induced climate change, the authors report here 
results of two simulations performed with the Oregon State Univer- 
sity (OSU) atmospheric general circulation model coupled to the 
OSU oceanic general circulation model. As these simulations dif- 
fered only in their prescribed constant CO. concentrations, their 
differences can be interpreted as the climate change induced by in- 
creased COs. Selected results from these simulations have been pre- 
sented and interpreted by Schlesinger et al. to obtain an estimate of 
the thermal response time of the atmosphere, ocean and sea ice 
components of the climate system. Here the authors shall focus at- 
tention on the simulated CO:-induced changes in the surface snow 
cover and surface air temperatures. 19 references, 11 figures, 1 
table. 


51952 po cae re ae ten -7) Objectives of the cur- 
rent study of indirect ite, M.R. Dec 1985. NTIS, 
PC Al11/MF AOl. File Nowi Number DE86012477. 

In Characterization of information requirements for studies 
of CO3” effects: water resources, agriculture, fisheries, forests and 
human health. 

This report discusses the potential indirect effects of changes 
in climate and vegetation response resulting from increased levels 
of carbon dioxide (CO2) in the atmosphere. There are currently 
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many uncertainties in the scientific data base related to COz; thus, it 
is not possible, at this time, to quantify the indirect effects of CO. 
increase. The current urgent requirements are definitions of the 
data and research to eventually quantify these effects. The objec- 
tives of this study were (1) to characterize and define the informa- 
tion required from other CO, research programs and (2) to effi- 
ciently use this information, when it becomes available, to deter- 
mine the information and research requirements within the fields in 
which indirect effects may occur. 


51953 (DOE/ER—0236, pp 9-22) os carbon 
cycle, climate, and vegetation responses. are oe (Oak 
Ridge National Lab., TN). Dec 1985. ees NTIS All/MF 
AO01. File Number DE860124 2477. 

In Characterization of information requirements for studies 
of CO3” effects: water resources, agriculture, fisheries, forests and 
human health. 

Rising levels of atmospheric carbon dioxide (COz2) during 
this century and the next may have significant direct effects on cli- 
mate and vegetation. This volume will investigate some of the pos- 
sible impacts of the resulting changes in climate and vegetation on 
human health and welfare. This chapter will (1) briefly review the 
changes in atmospheric CO, that have occurred since 1950 and the 
projections for CO. increases in the future; (2) summarize the 
known historic and projected future climate changes in the context 
of increasing CO. and the means by which climate responses to 
CO: are studied; and (3) describe vegetation response in the context 
of climate changes and the global carbon cycle. 


51954 eee pp 23-67) Water resource sys- 
tems and changes in climate and vegetation. Callaway, J.M.; 
Currie, J.W. (Battelle Pacific Northwest Labs., Richland, 
WA). Dec 1985. NTIS, PC Al1/MF AO1. File Number 
DE86012477. 

In Characterization of information requirements for studies 
of CO3” effects: water resources, agriculture, fisheries, forests and 
human health. 

This chapter aims (1) to identify, characterize, and define the 
probable scope of the indirect effects, both detrimental and benefi- 
cial, of increasing atmospheric CO concentrations on relevant 
water resource issues, and (2) to identify specific information re- 
garding climate effects and the vegetation response required to fur- 
ther advance research on the indirect effects of CO. buildup on 
global water resource. Major physical linkages between climate, 
vegetation, and the hydrologic system useful for characterizing the 
potential impacts of CO, buildup on water resource systems are 
identified. The global water resource issues selected for analysis 
and the subset of generic issues judged to have the highest proba- 
bility of being affected by CO, buildup are presented. The proce- 
dures used to select a case study site for examining the indirect ef- 
fects of CO. buildup on generic issues are discussed. The known, 
unknowns, and uncertainties about the potential effects of CO: 
buildup on water resource systems are summarized. Finally, infor- 
mation and future research required to resolve the unknowns and 


51955 (DOE/ER—0236, pp 69-93) Impact of CO,-in- 
US agriculture. 


duced climate change on Decker, W.L.; 
Jones, V.; Achutuni, R. (Univ. of Missouri, Columbia). Dec 
1985. NTIS, PC All/MF A0Ol1. File Number DE86012477. 

In Characterization of information requirements for studies 
of CO3” effects: water resources, agriculture, fisheries, forests and 
human health. 

The agricultural impacts of a CO:-induced climate change 
are major issues in considering the regional climate changes that 
may require adjustments in the crops grown or the types of farming 
enterprises in an area. In some climatically marginal areas, the cur- 
rent agricultural production system may not be sustainable. Cli- 
mate-related changes in the structure of the agricultural system will 
affect related businesses and industries. These effects will likely 
produce different agricultural infrastructures, institutions, and gov- 
ernment programs. They will probably affect community attitudes 
and living standards, for example, shift from a high-value crop to a 
low-value crop. A drought-tolerant crop, however, will have a 
considerable impact on the economy of a region. Whether the cli- 
mate of a region becomes one with higher risk or becomes more 
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benign, adjustments of the agricultural management system to the 
new climate will be necessary. Climate change can induce stresses 
to the farm economy. These stresses may be local, regional, or na- 
tional, but the changing climate may also be more favorable for the 
production of farm commodities. This report will address the varia- 
bles relating to the impacts of climate change. 


51956 (DOE/ER—0236, pp 95-143) Fisheries: some re- 
lationships to climate change and marine environmental fac- 
tors. Sibley, T.H.; Strickland, R.M. (Univ. of Washington, 
Seattle). Dec 1985. NTIS, PC All/MF A01. File Number 
DE86012477. 

In Characterization of information requirements for studies 
of CO3” effects: water resources, agriculture, fisheries, forests and 
human health. 

The predicted doubling of the atmospheric carbon dioxide 
(CO2) concentration by the middle of the 21st century (National 
Research Council [NCR] 1983) is expected to have profound effects 
on Earth's natural systems. This increase is forecast to have direct 
effects on climate, vegetation, and the global carbon cycle. These 
direct effects may have indirect effects on some of the natural re- 
sources that support society. The potential indirect effects on in- 
creased atmospheric CO2 on marine fisheries are discussed, empha- 
sizing economically important species from the northeastern Pacific 
Ocean. 


51957 (DOE/ER—0236, pp 171-206) Human health: 
analysis of climate related to heath, White, M.R.; Hertz-Pic- 
ciotto, I. (Univ. of California, Berkeley). Dec 1985. NTIS, 
PC Ali/MF AOl. File Number DE86012477. Contract 
AC03-76SF00098. 

In Characterization of information requirements for studies 
of CO3” effects: water resources, agriculture, fisheries, forests and 
human health. 

An attempt is made to determine the information and data 
needed to study future impacts of elevated carbon dioxide (CO2) on 
human health. An increase in atmospheric CO: is predicted to have 
several direct or indirect effects on human health, including climate 
change, changes in vegetation, changes in ocean chemistry, and 
possibly slight changes in human bi i and physiology. 
Changes in vegetation may affect water availability for agriculture 
and human use, human nutrition, materials for shelter, and so forth 
by affecting water resources, agriculture, and forests. Changes in 
ocean chemistry may affect fisheries that in turn may affect nutri- 
tion, especially in some of the developing regions of the world. 


(DOE/ER—0236, pp 207-221) Integration of data 
and research needs. White, M.R.; Blasing, T.J.; Callaway, 
J.M.; Currie, J.W.; Decker, W.L.; Jones, V.; Achutuni, R.; 
Sibley, T.H.; Strickland, R.M.; Solomon, A.M. Dec 1985. 
NTIS, PC Ali/MF A0O1. File Number DE86012477. 

In Characterization of information requirements for studies 
of CO3” effects: water resources, agriculture, fisheries, forests and 
human health. 

The objective of this study was to (1) characterize and 
define the information needed from other CO: research programs 
and (2) within the fields where indirect effects may occur, deter- 
mine the data and research (including improvements in data collect- 
ing and interpreting techniques and in modeling) needed to quantify 
Se Information on the carbon cycle, cli- 

mate change, and vegetation response is currently inadequate for 
determining indirect effects with precision. Tables listing the needs 
from the other CO, research areas are included. The type of infor- 
mation needed in most cases in the same for all the fields studied. 


51959 (DOE/ER/60292—2) Ithaca MAP3S regional pre- 
cipitation chemistry site. Annual progress report, 1 November 
1984-31 October 1985. Butler, T.J.; ee 


Botanical Garden, NY (USA). Inst. of ) 
Jul 1986. Contract FG02-85ER60292. 16p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number D 14036. 
Samples were collected at the MAP3S Precipita- 
tion Chemistry Site located 15 km southwest of Ithaca, New York 
(Lat. 42° 24’, Long. 76° 39’) at an elevation of 503 m. The sur- 
rounding area is rural in nature and consists of gently rolling ter- 
rain, vegetated by deciduous forest, abandoned fields, pasture and 
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some agricultural land. Local point sources of combustion products 
include a 250 mw. coal-fired power plant, 23 km NNE of the site 
and the Cornell University steam-generating plant 16 km ENE of 
the site. The latter produces emissions of SO: and particulates com- 
parable to a 50 mw coal-fired power plant. Both of these plants are 
in a quadrant that is consistently downwind of the sampling station. 
Other local potential sources of particles are from agricultural ac- 
tivity, road dust, and road salt during the winter. Data are collect- 
ed September 1984 through September 1985. 


51960 (DOE/EV/10403—17) Resolution of source con- 
tributions to environmental samples. Technical 

report, July 1, 1985-June 30, 1986. Hopke, P.K. 

Univ., Urbana (USA). Inst. for Rivicnenantl Stade). Jul 
1986. "Contract AC02-80EV 10403. 44p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86014258. 

During the current year, we have continued the study of 
two methods for identifying the sources of environmental samples 
and apportioning the mass contributions of those sources. The pri- 
mary focus has been in the source apportionment of ambient aero- 
sol mass. The first area of interest has been the examination of ad- 
vanced regression diagnostics and linear programming methods. 
The use of a full range of regression including a variety 
of residuals analyses have been explored. We have also developed a 
better understanding of linear programming approaches and source 
selection methods so that better estimates of the source contribu- 
tions can be calculated as well as better estimates of the real uncer- 
tainties in those estimates. 


(DOE/PC/60266—T3) Configurational testing of 
se aan Ma 7 Buin bas ae Dem 
terly report No. 7, February 5-May 4, 1985. Davis, R.H. 
rae State Univ., Tallahassee (USA). t. of Physics). 
1986]. Contract AC22-83PC60266. 34p. S, PC A03/ 
MF A0O1; 1; GPO Dep. File Number DE86014983. 
Progress in the development of energetic electron particle 
and SO, control devices are reported for this quarter. Electron 
beam particle precharger tests confirm the expected superior per- 
formance improvement over conventional electrostatic precipitation 
and provide guidance for planned improvements. Free electron 
charging is responsible in part for the superior particle charging in 
these preliminary experiments, and advancements in the study of 
this very efficient charging mechanism are reported. The develop- 
ment of the pulse energized electron reactor (PEER) was initiated 
to reduce the capital cost of electron beam systems used for SO: 
control. A device has been produced which removes more than 
90% of the SO: from a gas stream having typical flue gas SO2 con- 
centration. A modified PEER system has synergisically removed 
both SO. and fly ash with the reactor vessel walls covered with a 
high resistivity layer to simulate high resistivity fly ash. The results 
of experiments elsewhere concerning the removal of NO/sub x/ 
from flue gas suggest that the modified PEER will work for NO/ 
sub x/ as well. This work represents a first step towards an efficient 
combined treatment system for the removal fly ash, SO. and NO/ 
sub x/. 


51962 (DOE/PC/60266—T4) nes testing of 
electron beam ionization for coal fly ash 
terly report No. 6, November 5, 1984-February 4, 4, 1985. 
Davis, R.H. (Florida State Univ., Tallahassee (USA + 
of Physics). [1986]. Contract ACI? BSPCOORES 31p. Ss, 
PC A03/MF AOI; 1; GPO Dep. File Number DE86014982. 
Progress this quarter centered around three endeavours: (1) 
experiments at the “laboratory scale” using the Mk. II E-beam pre- 
charger in the wind tunnel; (2) preparation and submission of the 
200 page final report for the previous contract period; and (3) 
travel to Japan by R.H. Davis to present three major invited lec- 
tures and six additional talks to university and industrial research- 
ers. Four papers were written and published by the group, and one 
representative of a Japanese company visited the laboratory. Work 
continued on the free electron charging project and a new investi- 
gation concerning the mechanics of corona streamers was initiated. 
These last two topics will be updated in Quarterly Report 7; the 
other subjects are detailed in this report. 
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984. Contract ‘AC22-83PC60266. 46p. NTIS, A03/MF 
A01; 1; GPO Dep. File Number DEMIS 

Progress was made in many areas this quarter towards ad- 
vancing the use of energetic electrons for the removal of particu- 
late and gaseous pollutants from exhaust gas. Experiments which 
made wee of « new, FSU-designed sad built low energy electron 
beam source continued. Effective particle charging using the bi- 
and tri-electrode geometry configurations is in a paper 
submitted for publication. Modifications to the Electron Beam Pre- 
cipitator wind tunnel continued in anticipation of the transfer of the 
bench-scale E-beam precharger to the laboratory-scale racetrack. 
Free electron charging of particles continued to be a focus of the 
EBP group, and a short theoretical review and experimental plan is 
presented. Electron beam-induced reduction of fly ash resistivity 
has been concentrated in two experimental areas: (1) using the reac- 
tant products from an SO2/E-beam interaction to lower the surface 
resistivity, and (2) directly altering the volume resistivity of fly ash 
particles by ionization effects. Another highly promising experimen- 
tal program concerns the removal of SO. from a gas stream using 
radiochemical reactions induced by energetic electrons. The results 
are presented and plans for future work in this and other treatment 


51964 (DOE/PC/60266—T6) Configurational testing of 
electron beam ionization for coal fly ash precipitators. Quar- 
terly report No. 4, May 4-August 4, 1984. Davis, R.H. (Flor- 
ida State Univ., Tallahassee (USA). Dept. of Physics). 1984. 
Contract AC22-83PC60266. 22p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86014985. 

In a continuing study of electron beam ionization for electro- 
static precipitators on coal fired power plants, two new particle 
prechargers, the Mk. II bi- and tri-electrode configurations, have 
proven successful at the bench scale. Transfer of this promising 

to the large laboratory scale EDP wind tunnel is under- 
way pending completion of modifications to the original precharg- 
ing module. A recent experimental program on the pulse energized 
free electron treatment of SO. (PEER) has resulted in removal 
rates of up to 90% using a positive pulsed corona. A charge limit 
model is presented as an initial step towards a new theory describ- 
ing the charging of particles by free electrons instead of ions. Modi- 
fication of the resistivity of fly ash layers by E-beam bombardment 
which showed early promise has eluded practical confirmation to 
date. 


51965 (@OE/PC/60418—T6) Feasibility of a hot coal 
ash impact separator. Final report. Napier, J.C.; Gilders- 
leeve, R.E. (Solar Turbines, Inc., San Diego. , CA (USA)). 
Feb 1986. Contract AC22- 83PC60418. 8 S, PC A05/ 
MF AOI; 1; GPO Dep. File Number D: 6014300. 

A feasibility demonstration has been conducted of an impact 
separator concept for the efficient separation and removal of miner- 
al matter from the exhaust of coal-fired combustion equipment. Op- 
eration of the device in both a high temperature slagging mode and 
a lower temperature dry ash mode was investigated downstream of 
a bench-scale coal combustion system. The test results showed that 
efficient removal of slag particles from a high-temperature 


effective although fouling of the impact jet array occurred. Target 
applications of the device include integration with coal-fired com- 
bustion equipment aimed at the retrofit of existing oil-fired industri- 
al steam generators. 


ee eel See of come 


Saaeaame (8 
istry Stadion 1 Aug 1986. ‘Contract FG22-84 
NTIS, PC A02/MF AOi; 
DE86014299. 
This status 
report, i.c., 15 January-1 August 1986. We continued to sample and 


1253. 13p. 
GPO Dep. File Number 


covers the entire period from the last 
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analyze each precipitation event at Narragansett, along with associ- 
ated aerosol samples. The rain-sampling procedure was improved 
and evaluated. The new filter/vacuum flask sampling system gener- 
ated information on solubilities of trace elements in rain at Narra- 
gansett. We determined that a suite of four tracer elements are not 
fractionated detectably between aerosol and precipitation, and thus 
can be used directly to apportion precipitation regionally. We 
found that these same elements differ systematically between pre- 
cipitation and aerosol, however, but in ways consistent with verti- 
cal stratification of the atmosphere, i.e., aerosol from more-distant 
sources alift. We experimented with apportioning tracer elements 
and sulfate in precipitation at Narragansett, and results were reason- 
able. Elemental abundances were measured in several waterways of 
Rhode Island, in conj with Kenneth Borst of Rhode Island 
College, to study the extent to which acid rain has altered these 
waters. 


51967 (DOE/PC/80520—T3) Studies on the reaction of 
calcined limestone with sulfur dioxide. Technical progress 
report, April-June 1986. Sotirchos, S.V. (Rochester Univ., 
NY (USA). Dept. of Chemical Engineering). Jul 1986. Con- 
tract FG22-85PC80520. 22p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86012578. 

Overlapping grain models for gas-solid reactions with solid 
product have been modified so that they can now be used to de- 
scribe gas-solid systems that exhibit formation of inaccessible pore 
space in the course of the reaction. The new models were em- 
ployed in numerical studies for the reaction of calcined limestone 
with SO2. Experiments have been carried out to investigate the de- 
pendence of the pore structure properties of calcined limestone on 
particle size and calcination conditions. A flow-type reaction/ad- 
sorption apparatus was employed for reactivity and adsorption iso- 
therm measurements. The material used was originally in the form 
of marble chips with more than 97% calcium carbonate content. It 
was found that the calcined solid exhibits an adsorption isotherm of 
Type Il. The surface area of the solid was measured using the BET 
method. The results showed insignificant dependence of the surface 
area of calcined limestone on particle size but strong dependence 
on the calcination tem . For example, the surface area of a 
limestone calcined at 850°C was found to be around 18 m?/g, while 
at 750°C the corresponding surface area is about 37 m?/g. 


51968 bg cs Study of photodegradation of lead 
bromochloride from automobile exhaust gases. Baussand, P.; 
Foster, P.; Jacob, V.; Besson, J.; Dessus, J. (CEA Centre 
d'Etudes Nucleaires de Grenoble, 38 (France)). [1986]. 27p. 
(In French). NTIS Sales Only), PC A03/MF AO1. File 
Number DE87750054 

Tho dult:dentuinive divin, te Gib qebeett gts of Satan 
gines is essentially the bromochloride PbBrsub(x)CIsub(y). The 
photodecomposition of this compound in a wet atmosphere was in- 
vestigated on a synthetic product which was proved to be identical 
with the natural one. This decomposition is in fact a photo hydroly- 
sis, leading in a first step, to lead hydroxychloride. The kinetics of 
the reaction was followed analytically. It implies very probably 
radical mechanisms. 


51969 (GKSS—84/E/56) Applications of Total Reflection 
X-Ray Fluorescence in multi-element analysis. Michaelis, W.; 

Prange, A.; Knoth, J. (GKSS-Forsch trum Geesth- 
acht G.m.b. H., Geesthacht-Tesperhude ecisine. F.R.); 
GKSS-Forschungszentrum Geesthacht G.m.b.H., Geesth- 
tap. NTIS, PC (Germany, F.R.). Inst. fuer Physik). 1985. 
- PC E07; Available from NTIS as TIB/A86- 


ge Total Reflection X-Ray Fluorescence Analysis 
(TXRF) became available for practical applications and routine 
measurements only few years ago, the number of programmes that 
make use of this method is increasing rapidly. The scope of work is 
widespread over environmental research and monitoring, mineralo- 
gy, mineral exploration, oceanography, biology, medicine and bio- 
chemistry. The present paper gives a brief survey on these applica- 
tions and summarizes some of them which are typical for quite dif- 
ferent matrices. 
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51970 (GSF—1/86) Ecological chemistry - state-of-the- 
art. Revised version of GSF report OE-820, extended by list 
of publications 1968-1985. Korte, F. (Gesellschaft fuer Strah- 
len- und Umweltforschung m.b.H. Muenchen, Neuherberg 

Oekologische on Jan 
1986. 140p. (In German and ). NTIS (US Sales 
Only), PC A07/MF AO1. File Number DE86753184. 

The initially small field of ecological chemistry has over a 
period of 15-20 years developed into an important scientific disci- 
pline. During this period it has demonstrated a large number of 
problems and finding a complete solution for them will be partly 
the task of future generations. In the meantime, the significance of 
this discipline has been recognized world-wide and stimulated many 
scientists to contributions by describing the chemical quality of the 
environment. This is the reason that, today, we are confronted with 
a flood of analytical data which are not easy to comprehend. What 
is actually needed at the present is not a steady expansion of the 
already available voluminous data basis, but rather carefully select- 
ed model studies, that will contribute to the improvement of the ex- 
isting structure and the compilation of priorities for all synthetic 
substances which we introduce into our environment. Only when 
this has been successfully accomplished, we can embark upon ra- 
tional, meaningful and a still pragmatic environmental research in 
order to study the chemical changes in our environment. The nec- 
essary sequel to this is the prediction of consequences. 


51971 (GSF-BPT—6/85) On the assessment of dry depo- 
sition fluxes. Hoefken, K.D.; Bauer, H. (eds.). (Gesellschaft 
fuer Strahlen- und Umweltforschung m.b.H. Muenchen, 
Neuherberg (Germany, F.R.). Bereich Proj gerschaf- 
= 1985. 129p. (in German). (CONF-8509314—). NTIS 

Sales Only), AO7/MF AO1. File Number 
OEB67S2758. 

From Workshop for the measurement of dry deposition of 
atmospheric trace contaminants; Neuherberg, F.R. Germany (9 Sep 
1985). 

. 8 papers of the workshop session have been abstracted sepa- 
rately. Apart from these, the session included 4 more contributions 
dealing with the theory and models, sensors and instrumentation as 
well as with field tests and the relation between dry deposition and 
the research of effects. The papers abstracted deal with the Ameri- 
can deposition network, dry deposition of SO2, NO and NO», with 
the gaseous deposition of SO2 on surfaces covered with short grass 
(gradient method), as well as with the TULLA campaign, the 
Eddy Correlation Technique and mathematical models assessing the 
dry deposition of atmospheric trace species. 


51972 (GSF-BPT—6/85, pp 8-12) American network - a 
method for measuring depositions. Winkler, P. (Deutscher 
Wetterdienst, Hamburg, Germany, F.R. Meteorologisches 
Observatorium). 1985. (In German). NTIS (US Sales Only), 
PC A0O7/MF AOl. File Number DE86752758. (CONF- 
8509314—). 

From Workshop for the measurement of dry deposition of 
atmospheric trace contaminants; Neuherberg, F.R. Germany (9 Sep 
1985). 

The NAPAP program (National Acid Precipitation Assess- 
ment Program) was started in 1980. It aims at developing a data 
base to supply information on the causes and effects of acid deposi- 
tions. The paper abstracted discusses the test methods applied. Both 
wet and dry deposition fluxes are assessed and recorded by means 
of a measuring network consisting of approximately 110 stations. 
HASL wet-dry collectors serve to collect precipitations. Routine 
stations are supplemented by 3 core stations measuring the deposi- 
tion velocities of different species of ee precipitation. 
ATDL (Atmospheric Turbulence and Diffusion Laboratory) is in- 
vestigating the exposure of leaves to precipitations and is testing the 
substitute surface method in order to assess and evaluate particle 
depositions. 


51973 (GSF-BPT—6/85, pp 13-20) Measurement of dry 
SO. Jaeschke, W. (Frankfurt Univ., Germany, 


F.R. Zentrum fuer Umweltforschung). 1985. (In German). 
NTIS (US Sales Only), PC A07/MF AO1. File Number 
DE86752758. (CONF-8509314—). 


py en alpen oo 
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From Workshop for the measurement of dry deposition of 
atmospheric trace contaminants; Neuherberg, F.R. Germany (9 Sep 
198: 

” One of the aims of the TULLA campaign was to assess the 
deposition velocities of pollutants using detailed calculations of tur- 
bulent fluxes. Tests were carried out on the basis of a surface air 
model. The procedure requires but the profile data of sulfur dioxide 
concentrations and of the meteorological parameter given in the 
case of turbulences. Further data are supplied by the K-theory, the 
sublayer-Stanton number and the Reynolds’ analogy. Moreover, the 
paper abstracted contains a comparative evaluation of the method 
described above and the Eddy correlation technique. 


51974 (GSF-BPT—6/85, pp — U.S. dry deposition 
effort in the TULLA campaign. McMillen, R.T. (National 
Oceanic and Atmospheric Administration, Oak Ridge, TN, 
USA. Atmospheric Turbulence and Diffusion Lab.). 1985. 
NTIS (US Sales Only), PC A07/MF AOl1. File Number 
DE86752758. (CONF-8509314—). 

From Workshop for the measurement of dry deposition of 
atmospheric trace contaminants; Neuherberg, F.R. Germany (9 Sep 
1985). 

, Existing eddy correlation instrumentation and techniques 
provide accurate measurements of fluxes of trace contaminants in 
complex terrain and difficult conditions. Conditions changed so rap- 
idly in Freudenstadt (snow, fog, snow-covered canopy, ice covered 
canopy, dry canopy, etc.) that no attempt should be made to para- 
meterize the flux or deposition velocity. Dry deposition should be 
measured first at less complex sites when conditions are less vari- 
able before parameterization is attempted, and, if successful, ex- 
tended to more complex sites and conditions like those at Freuden- 
stadt. 


51975 (GSF-BPT—6/85, pp 46-57) Assessment of gase- 
ous sulfur dioxide depositions on surfaces covered with short 
grass by means of the gradient method. W , J. (Karls- 
truhe Univ., T.H., Germany, F.R. Inst. fuer Meteorologie 
und Klimaforschung). 1985. (In German). NTIS (US 
Only), PC AO7/MF AOl. File Number DE86752758. 
(CONF-8509314—). 

From Workshop for the measurement of dry deposition of 
atmospheric trace contaminants; Neuherberg, F.R. Germany (9 Sep 
198 

ey eS ae data were measured in 
spring 1985 to assess dry SO2-/Os) deposition. Measurement was 
carried out on the Linkenheim-Hochstetten airfield and in the sur- 
roundings of the Karlsruhe refinery. By way of assessing the flux or 
deposition velocity, respectively, the gradient method allows to 
compile a sulfur dioxide trace balance. 


51976 Se ae pp 58-60) Problems in the as- 
sessment of dry deposition fluxes. Duyzer, J.; Aalst, R. van. 
eso e Centrale Organisatie voor T: Natuur- 
ijke Onderzoek, Delft. Div. of Technology 
for Soc Society). 1985. NTIS (US Sales Only), PC A07/MF 
A01. File Number DE86752758. (CONF-8509314—). 
From Workshop for the measurement of dry deposition of 
atmospheric trace contaminants; Neuherberg, F.R. Germany (9 Sep 
1985). 


51977 (GSF-BPT—6/85, pp > Measurements of dry 
deposition of gases and in the Netherlands using 
edly comeliiion 408 @albead tadiiads, Deyeer, J. (Neder- 
landse Centrale Organisatie voor T: Natuurwetens- 
chappelijk Delft. Div. of Technology for Socie- 
ty). 1985. NTIS (US Sales Only), PC A07/MF AO1. File 

Number DE86752758. (CONF-8509314—). 
From Workshop for the measurement of dry deposition of 
ic trace contaminants; Neuherberg, F.R. Germany (9 Sep 

1985). 

7 This paper presents a short overview of dry deposition meas- 
uring techniques for gases and particulates. The eddy correlation 
and gradient method are briefly discussed and TNO’s implementa- 
tion of both techniques is described. Some typical results of eddy 
correlation measurements of particle fluxes over the sea are shown 
and compared with the results of other studies. Results of gradient 
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measurements of NOsub(x) and O; over grass are discussed in rela- 
tion to photochemical reactions. The results of gradient measure- 
ments of ammonia fluxes over heather show high deposition veloci- 
ties with an average of 1.8 cm/s during day time. 


pie (GSF-BPT—6/85, pp be Mathematical models 
for determining deposition of atmospheric trace species. 
Kramm, G. (Industrieanlagen-Betriebs, haft m.b.H., 
a ae 1985. (in ). NTIS (US 
Sales Only), PC A07/MF AOl1. File Number DE86752758. 
(CONF-8509314—). 

From Workshop for the measurement of dry deposition of 
atmospheric trace contaminants; Neuherberg, F.R. Germany (9 Sep 
1985). 

> tide! aaniihaad at icmat: inetd ee Saale 
layer surface/atmosphere are indicative of deposition and exhala- 
tion characteristics, they play an important role both with respect 
to measurement and the numerical simulation of trace depositions. 
Surface-layer parameters required for the assessment of trace depo- 
sition were derived from the results gained in the measuring of 
wind, temperatures and lumidity by means of a non-linear balancing 
method. Calculation test results are traced in graphs. 


51979 ae ee, Di ae Aspects of dry NO- 
and NO>-deposition. Hi D. (Gesellschaft fuer Strah- 
len- und enemas 5 aah H. Muenchen, Neuherberg, 
Germany, F.R. Bereich yjekttraegerschaften). 1985. (In 
German). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE86752758. (CONF-8509314—). 

From Workshop for the measurement of dry deposition of 
atmospheric trace contaminants; Neuherberg, F.R. Germany (9 Sep 
1985). 

» The diffusion of NO and NOs in different soils and under 
varying conditions was investigated by means of the dynamic 
chamber method. According to the results an equilibrium mixture 
ratio is obtained in the case of NO and NOs. The ratio depends on 
the composition, water content and temperature of the soil. NO and 
NO: depositions on soils turned out to be inseparably linked with 
their corresponding emissions and ought to be treated as such. 


51980 (IVL-B—799) Reduced emission of sulfur 1970- 
1983. Survey of sources. Arnberg, E.; Loevblad, G. (Swed- 
ish Environmental Research Inst., Stockholm; Swedish En- 
vironmental Research Inst., , Goeteborg). Nov 1985. 40p. (In 
Swedish). NTIS So Sales Only), A03/MF AOl1. File 
Number DE8675296 

The sulphur ini have decreased substantially in 
Sweden from 1970 to 1983. In 1970 the emissions of SO. were 
about 1 milj. tons and in 1983 about 300 thousand tons. This reduc- 
tion is a result of the reduction of the sulphur content in fuel oil 
and stricter regulations. It also depends on energy saving, change 
over from oil to electricity or other fuels. 


51981 (PB—86-195955/XAB) Effect of specific surface 
area on the reactivity of CaO with SO.. Borgwardt, R.H.; 
Bruce, K.R. (Environmental Protection — , Research 
Triangle Park, NC (USA). Air and Ener, ing Re- 
search Lab.). 1986. 9p. (EPA/600/3—86/039 . NTIS, PC 
A02/MF A0O1. 

The paper discusses results of measuring the rate of reaction 
of calcined limestone (CaCOs) with sulfur dioxide (SO.) and 
oxygen (O2) at conditions that eliminate all resistances not associat- 
ed with the lime (CaO) grain surface. Reactivity increased with the 
square of the Brunauer, Emmett, and Teller (B.E.T.) surface area 
when grain size was varied as an experimental parameter. The ob- 
served effects of surface area and temperature account for the SO. 
capture reported for boiler tests of the limestone-injection process. 


51982 (PB—86-201621/XAB) Toxicity of the pyrolysis 
and combustion products of poly(vinyl chlorides): a literature 
.; Levin, B.C. (National Bureau of 
h). Sor 1986 asp, (NOSIR.. $5/3286), NTIS. Pe 
searc! pr ; — . , 
A03/MF A0O1. 
Sponsored by Consumer Product Safety Commission, Be- 
thesda, MD. 


Poly(vinyl chlorides) (PVC) constitute a major class of syn- 
—_ plastics. Many surveys of the voluminous literature have 

been performed. The report reviews the literature published in 
English from 1969 through 1984 and endeavors to be more inter- 
pretive than comprehensive. PVC compounds, in general, are 
among the more fire-resistant common organic polymers, natural or 
synthetic. The major products of thermal decomposition include 
hydrogen chloride, benzene, and unsaturated hydrocarbons. In the 
presence of oxygen, carbon monoxide, carbon dioxide and water 
are included among the.common combustion products. The main 
toxic products from PVC fires are hydrogen chloride (a sensory 
and pulmonary irritant) and carbon monoxide (an asphyxiant). 


51963 (PB—86-203502/XAB) Industry-wide studies 
rate acneg Beweging 7 Te 
Division, Freeport, Texas. Krishnan, E.R.; Fajen, J.M.; Rob- 
erts, D. (National Inst. a te can tare ‘Safety and Health, 
Cincinnati, OH (USA)). 27 Feb 1986. 35p. TWS—147-15C). 
NTIS, PC A03/MF A0O1. 

Environmental and breathing-zone samples were analyzed 
for 1,3-butadiene at Dow Chemical USA, Freeport, Texas in May, 
1985. Company monitoring data was reviewed. Engineering con- 
trols were evaluated. The time-weighted average 1,3-butadiene ex- 
posure across all job categories was less than 1.2 parts per million 
(ppm). The OSHA standard for 1,3-butadiene is 1,000ppm. Process 
technicians had the highest average exposure, 1,16ppm. A process 
technician performing bomb sampling in the process area had the 
highest short-term (20 minute) exposure, 10.44ppm. The analytical 
data generally agreed with company monitoring data. Engineering 
controls consisted of fitting all pumps in the storage and recovery 
areas with dual mechanical seals, using on/line gas chromatogra- 
phic or closed-loop manual-sampling systems for obtaining quality- 
control samples, using local exhaust ventilation in the laboratories, 
and monitoring loading of 1,3-butadiene into rail tank cars with 
magnetic and slip-tube gauges. The company required all employ- 
ees to wear appropriate personal-protective equipment. The authors 
conclude that 1,3-butadiene exposures at the facility are maintained 
below 2ppm. The NIOSH data agrees with company historical ex- 
posure data. They recommend modifying process values on the 
pumps and equipping all rail tank cars with magnetic gauges for 
monitoring filling operations. 


51964 (PB—86-203866/XAB) Evaluation of the PEM-2 

(Pollution Episodic Model Version 2) using the 1982 Philadel- 

phia Aerosol Field Study base. Technical memo. Ku, J.Y.; 

Rao, K.S. (National Oceanic and Atmospheric Administra- 

tion, Silver Spring, MD (USA). Air Resources Lab.). Feb 

oy - (NOAA-TM-ERL-ARL—144). NTIS, PC A05/ 
AOl. 

The Pollution Episodic Model Version 2 (PEM-2) is an 
urban-scale model capable of predicting short-term ground-level 
concentrations and deposition fluxes of one or two gaseous or par- 
ticulate reactive pollutants at multiple receptors. The report de- 
scribes an evaluation of the PEM-2 using 1982 Philadelphia Aerosol 
Field Study (PAFS) data for 29 days. The model’s performance is 
ee 12-hour average concentrations 

the corresponding observed values for four pollutant species, 
Soaie tia, tae tlmen, cnt tan ane oem ae 
total mass. The diurnal variations of hourly SO. concentrations at 
each of the six PAFS stations are also compared. Hourly meteoro- 
logical and emission data are used as inputs to the model. The emis- 
sion inventory consists of 300 point sources and 289 area sources in 
the Philadelphia urban area. 


- (Envi 
cy, Research Triangle Park, NC 


(USA). i Monitoring and Systems Lab.). May 
a 1lp. (EPA/600/D—86/107). NTIS, PC A02/MF 


A nationwide network of regionally located Standard Refer- 
ence Photometers (SRP) for the assay of ozone concentrations was 
established to allow state and local air-monitoring agencies to com- 
pare their ozone standards with authoritative standards maintained 
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and operated under closely controlled conditions. The SRP was de- 
veloped by the National Bureau of Standards and the Environmen- 
tal Protection Agency (EPA) as a highly stable, highly precise, 
computer-controlled instrument for the assay of ozone concentra- 
tion. EPA's Environmental Monitoring System Laboratory at Re- 
search Triangle Park, NC is operating an SRP network in coopera- 
tion with EPA Regional Office or State Agencies. Currently, net- 
work sites are located in RTP, NC; Edison, NJ; Chicago, IL; 
Houston, TX; Denver, CO; and Sacramento, CA. Each network 
SRP was fabricated and certified by the NBS before deployment 
and is recertified annually by EPA. To date 86 comparisons of 
local 03 standards have been performed with the network SRP’s. 
Of the 55 verifications of local 03 primary standards conducted, 46 
comparison results (84%) were within the acceptable range (+ or - 
3% agreement). Of the 31 verifications of local 03 transfer stand- 
ards conducted, all 31 comparison results (100%) were within the 
acceptable range (+ or - 5% agreement) with 29 (94%) within + 
or - 3%. 


51986 (PB—86-206398/XAB) Effect of variables on pH 

measurement in acid-rain-like solutions as determined by rug- 

tests. Marinenko, G.; Paule, R.C.; Koch, W. Fr. (Na- 

tional Bureau of Standards, Ww DC (USA)). 4 Nov 
1985. 6p. NTIS, PC A04/MF AO1. 

Ruggedness Test (RT) experiments were performed to assess 
the significance of the various main factors that affect pH measure- 
ments in low-ionic-strength aqueous solutions, as well as to estab- 
lish the presence of interactions between the main factors. Stirring 
has an adverse effect on the measurement of pH, since it not only 
increases the random noise but also biases the measured value. 
Temperature control to the nearest 0.5 C is sufficient for maintain- 
ing measurements accurate to 0.01 pH. Addition of NaNO; or KC1 
can not be tolerated in accurate pH measurements. Three small 
two-factor interactions were also revealed. 


51987 (PB—86-206406/XAB) Interlaboratory test of pH 
measurements in rainwater. Koch, W.F.; Marinenko, G.; 
Paule, R.C. (National Bureau of Standards, Washington, 
DC (USA)). 23 Oct 1985. 10p. NTIS, PC A04/MF AO1. 

An interlaboratory test of pH measurements in rainwater 
was conducted. Various types of electrodes and junction materials 
were used in the test. The results of the exercise verify that there 
are significant differences in the pH values of low-ioni so- 
lutions reported by various laboratories. 


51988 (PB—86-206414/XAB) Development of a standard 
reference material for rainwater analysis. Koch, W.F.; Mar- 
inenko, G.; Paule, R.C. (National Bureau of Standards, 

Washington, DC (USA)). 9 Oct 1985. 9p. NTIS, PC A04/ 


The paper describes the development of Standard Reference 
Material, SRM 2694, Simulated Rainwater, intended to aid in the 
analysis of acidic rainfall. Details of the formulation and prepara- 
tion of the two levels of solutions (2694-I and 2694-II) are given. 
The 10 analytical techniques used to measure the 12 components in 
the solutions are described in brief. 


51989 (PB—86-208683/XAB) Airborne mercury in 
cipitation in the Lake Superior region. Glass, G.E.; Lateeed, 
E.N.; Chan, W.H.; Orr, D.B. (Environmental Protection 
Agency, Duluth, ‘MN (USA). Environmental Research 
ae 17p. (EPA/600/J—86/067). NTIS, PC A02/ 
Mercury was measured in accumulated snow (March 1982) 
sampled from around Lake Superior and in rainfall from Duluth, 
Minnesota (June-September 1982 and March-November 1983), 
Forbes Township, and Dorset in northwestern and central Ontario, 
respectively (May-September 1983). Methods of melting snow and 
collecting rain samples were investigated to avoid loss of mercury 
during the melting process and sample shipment and storage. Low 
concentrations in snow and rain required greater analytical sensitiv- 
ity. A detection limit of 0.008 plus or minus 0.004 micrograms/L of 
mercury (N = 26) was attained using the cold vapor technique; 
and by utilizing a gold gauze amalgam accessory for preconcentra- 
tion, 0 detection Kant, of C405 pies or ssines 0.003 ssicsogram/L GN 
= 13) was attained. Regional comparisons of mercury accumula- 
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tion in the snow pack across the northern parts of Minnesota, Wis- 
consin, Michigan, and Ontario show highest values, 0.10 plus or 
minus 0.17 micrograms/L Hg, in the Grand Rapids, Mi 

area and lowest values in remote areas of Minnesota and Ontario. 
Rainfall concentrations of total mercury were substantially higher 
than snow accumulation and were mainly of inorganic forms 
(73%). 


concentrations, AL; , D. 
(Massachusetts Inst. of Tech., Cambridge (USA). Energy 
Lab.). Jun 1986. 16p. NTIS, PC A02/MF AO1. 

Sponsored by Environmental Protection Agency, Research 
Triangle Park, NC. Atmospheric Sciences Research Lab. 

Based on data collected in St. Louis, Philadelphia and other 
cities, this evaluation concludes that about 50-80% of the PM-10 
concentrations is background. The bulk of the background appears 
to: be of regional origin. The chemical makeup of the background is 
sulfate as SO4, 21-34%; crustal material, 14-36%; unknown (carbo- 
naceous matter, ammonium, nitrate and water), 36-51%. Dispersion 
or receptor modeling using a local source inventory or elemental 
signatures can account only for the incremental contributions from 
local sources to the total PM-10 mass. It is argued that emission 
roll-back of local sources will have a limited effect on reducing 
total concentrations of PM-10. 


51991 (PB—86-211232/XAB) Carcinogens in the envi- 
ronment; reprinted from the sixth annual report of the Coun- 
cil on Environmental Quality. (Council on Environmental 
Quality, Washington, DC (USA)). Dec 1975. 50p. NTIS, 
PC A03/MF AO1. 

Cancer is perhaps the most feared of all diseases and the 
second leading killer in the United States today. Because this insidi- 
ous disease manifests itself many years after its cause (usually 15 to 
40 years), it is only recently that environmental factors have been 
recognized as the principal determinants of cancer. Cigarette smok- 
ing and chemical carcinogens in the air, in water, in products that 
we use, and in our workplaces are causing cancer years after expo- 
sure. This report is a chapter of the 1976 Annual Report of the 
Council on Environmental Quality; it discusses the relationship of 
environmental factors to cancer, covering several possible causes 
and focusing on one--chemicals introduced into our environment by 
our consumption patterns and way of life. The report describes the 
family of diseases known as cancer and consider the special prob- 
lems of diagnosis occasioned by the latency characteristic of 
cancer. The report analyzes the difficulty of screening carcinogens 
before approving them for mass production and distribution and 
cites efforts to improve methods for testing potentially hazardous 
substances. The study concludes that prevention presently offers 
the most-effective attack on cancer. 


51992 (PB—86-212404/XAB) Development and testing of 
chemical-reaction 


a mechanism. Volume 1. 
Interim for a 1984-February 1986. Carter, 
W.P.L.; Lurmann, F.W.; Atkinson, R.; Lloyd, A.C. (Cali- 
fornia Univ., Riverside 2 (USA). Statewide Air Pollution Re- 
search Center). Jun 1986. 349p. NTIS, PC A15/MF AO1. 

A photochemical reaction mechanism was updated and ex- 
tensively evaluated. The testing and refinement of the surrogate- 
species mechanism was performed in order to create an improved 
chemical mechanism for the atmospheric simulation models that are 
used to develop ozone control strategies. The updated mechanism 
was tested against 400 smog chamber experiments carried out in 
four different chambers. Tests were performed to assess the accura- 
cy of the chamber characterization procedures, of reactions for 
single organic compounds, and of the overall mechanism for com- 
plex organic mixtures, including mixtures obtained from automobile 
exhaust. The results indicate that the mechanism’s predictions are 
generally consistent with the experimental data. Volume 1 contains 
the introduction, the documentation of the chemical mechanism, 
and a discussion of the chamber and light intensity characterization. 





50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5002 Chemicals Monitoring And Transport 


51993 (PB—86-212412/XAB) Development and testing of 
@ surrogate-species chemical-reaction mechanism. Volume 2. 
Interim report for October 1984-February 1986. Carter, 
W.P.L.; Lurmann, F.W.; Atkinson, R.; Lloyd, A.C. (Cali- 
fornia Univ., Riverside (USA). Statewide Air Pollution Re- 
search Center). Jun 1986. 345p. NTIS, PC A15/MF AOl. 

A photochemical reaction mechanism was updated and ex- 
tensively evaluated. The testing and refinement of the surrogate 
species mechanism was performed in order to create an improved 
chemical mechanism for the atmospheric simulation models that are 
used to develop ozone control strategies. The updated mechanism 
was tested against 400 smog chamber experiments carried out in 
four different chambers. Tests were performed to assess the accura- 
cy of the chamber characterization procedures, of reactions for 
single organic compounds, and of the overall mechanism for com- 
plex organic mixtures, including mixtures obtained from automobile 
exhaust. The results indicate that the mechanism’s predictions are 
generally consistent with the experimental data. Volume II contains 
the results of the model simulations of the environmental chamber 
experiments and a summary and conclusion section that includes a 
discussion of work to be carried out in the future to adapt this 
mechanism for use in atmospheric modeling. 


51994 (PB—86-213238/XAB) Derivation of damage func- 
tions for of materials. Haynie, F.H.; 
Lipfert, F.W. (Environmental Protection Agency, Research 
Triangle Park, NC (USA). Atmospheric Sciences Research 
Lab.). May 1986. 2l1p. (EPA/600/D_-86/ 118). NTIS, PC 
A02/MF A0O1. 

The information in the pape is directed to those who devel- 
op and use damage functions that relate atmospheric degradation of 
materials to various causal agents in the atmosphere. Such relation- 
ee ee 

benefit considerations associated with possible pollution control 
strategies. Damage functions may be derived from theoretical con- 
siderations, from controlled experiments in environmental simula- 
tion chambers, from essentially uncontrolled field experiments, or 
from semicontrolled field experiments. The paper discusses opti- 
mum ways of combining these methods to improve the credibility 
and applicability of materials damage functions for use in assess- 
ments, with reference to some of the research performed for the 
National Acid Precipitation Assessment Program. 


(PB—86-213444/XAB) Projected impacts of alter- 
native sulfur dioxide new source performance standards for 
industrial fossil-fuel-fired boilers. Final report. 

tal Protection Agency, Research Triangle Park, NC waaer 


(Environmen- 


Office of Air Quality p> ciecemamatne Mar 1985. 
132p. NTIS, PC A07/MF AO0O1. 

The report presents projected environmental, cost, and 
energy impacts of alternative sulfur dioxide air emission standards 
for new industrial fossil-fuel-fired steam-generating units. These im- 
pacts are measured in terms of the projected change under current 
versus alternative air emission regulations. The analysis of environ- 
mental impacts focuses on changes in levels of air emissions. Cost 
impacts are evaluated in terms of incremental changes in the total 
annualized costs for boiler and pollution control equipment capital, 
operating, and fuel costs. 

Sut teen Lead reduction in ambient 

primary 

and refineries. Minerals oe report. 

Smith, R.D.; Kiehn, O.A.; Wilburn, D.R.; Bowyer, R.C. 

OMOE of Mines, W: DC (USA)). May i i986. TTp. 
M-OFR—67-86). NTIS, PC A05/MF A0O1. 

The Bureau of Mines evaluated the technology and capital 
investment and annual operating costs of emission control for fur- 
ther reductions of lead in ambient air at the Glover, Herculaneum, 
and Buick smelter-refineries in Missouri and the East Helena, MT, 
smelter. The study seeks to analyze the technology available to the 
domestic primary lead industry for attempting to further reduce 
lead emissions below 1985 levels. Through enclosure of concentrate 
unloading and handling areas and all lead processing buildings, fol- 
lowed by venting these enclosures to the atmosphere through bagh- 
ouses and the application of local controls, lead inven- 
a ee ee ee 
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51997 (PB—86-216488/XAB) Performance assessment of 
incinerators and high-temperature industrial processes 
ing hazardous waste in the United States. Oppelt, E.T. - 
vironmental Protection Agency, Cincinnati, OH (USA). 
Hazardous Waste Engineering Research Lab.). Jul 1986. 
25p. (EPA/600/D—86/133). S, PC A02/MF AO1. 

Since 1982, the U.S. Environmental Protection Agency 
(EPA) has been conducting performance assessments of hazardous- 
waste thermal-destruction facilities in the United States. The princi- 
pal objective of these tests has been to characterize emissions and 
determine if these facilities are capable of meeting the waste-de- 
struction and control requirements of the current EPA regulations 
and standards. To date, the test program has involved performance 
assessments at nine incinerators and over twenty high temperature 
industrial processes employing hazardous waste as a fuel supple- 
ment in their operations. The testing has typically involved stack 
emissions assessment for SOx, NOx, particulate, HC1, CO, CO2, Os, 
metals, total hydrocarbon, and quantification of specific organic 
compound emissions. 


51998 (PB—86-216751/XAB) aS study of — 
oxidation in rainwater by peroxides. Final report. Holt, B. 
Kumar, R. (Argonne National Lab., IL (USA)). Jul 1986 
43p. NTIS, PC A03/MF AO1. 

A new analytical method was developed for the determina- 
tion of oxygen isotope ratios in peroxides in rainwater. In the 
method, rainwater samples were quantitatively degassed of dis- 
solved air by a combined treatment of evacuation, ultrasonic agita- 
tion, and helium sparging (VUS), followed by a permanganate oxi- 
dation of the dissolved peroxide to Oz. The O2 was then quantita- 
tively removed from the rainwater by the VUS treatment and con- 
verted to COz for mass spectrometric analysis. Using the method, 
14 rainwater samples collected at four sites were analyzed to deter- 
mine the fraction of the sulfate in the samples that was produced as 
a result of the aqueous-phase reaction of dissolved SO2 with hydro- 
gen peroxide. 


51999 (PB—86-216793/XAB) Applications of decision 
theory techniques in air-pollution modeling. Lamb, R.G.; 
Hati, S.K. (Environmental Protection Agency, Research 
Triangle Park, NC (USA). Atmospheric Sciences Research 
Lab.). Jul _ 74p. (EPA/600/3—86/036). NTIS, PC 
A04/MF A‘ 

This ove applies methods of operations research to two 
basic areas of air-pollution modeling: (1) generation of wind fields 
for use in models of regional scale diffusion, and chemis- 
try; and (2) application of models in studies of optimal pollution- 
control strategies. The work is illustrated in the context of a hypo- 
thetical problem in which optimal sites and emissions-control plans 
are sought for two new power plants. The study addresses all as- 
pects of the problem starting with stochastic specification of the 
wind fields in the region of interest, proceeding to the development 
of simple models that relate pollutant emissions to both short- and 
long-term averaged concentration, and concluding with the incor- 
poration of game-theory concepts into mathematical methods of 
finding optimum solutions to multi-objective problems. Five objec- 
tives are considered in the study: minimization of plant operating 
cost, and minimization of given short-period maximum and long- 
period averaged concentrations of each of two pollutants. The opti- 
mization procedure attempts to fulfill these objectives jointly while 
maintaining compliance with specified constraints on the overall 
system. 


52000 (PB—86-217122/XAB) Workshop on model-eval- 
uation protocols: Chairman's report. Final report. Pennell, 
W.T. (Pacific Northwest Lab., Richland, WA (USA)). Jul 
1986. 27p. NTIS, PC A03/MF AO1. 

The report summarizes the results of an EPA-sponsored 
workshop that was held to discuss procedures and protocols for 
evaluating regional-scale acid-deposition models. The 
was the first of three that are planned to assist the U.S. Environ- 
mental Protection Agency, the Ontario Ministry of Environment, 
the Atmospheric Environment Service of Canada, and the Electric 
Power Research Institute in designing a model-evaluation program. 
The workshop was asked to consider four major topics: (1) proce- 
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dures to be used in evaluating the performance of acid-deposition 
models and methodologies for applying these procedures; (2) data 
requirements of these procedures and methodologies; (3) the proba- 
ble impact of time and budget constraints on the evaluation process; 
and (4) possible conflicts between client needs and the probable 
output of the evaluation program. 


52001 (PB—86-220365/XAB) Dosimetry modeling of in- 

haled toxic reactive gases. Overton, J.H.; Miller, F.J. (Envi- 

ronmental Protection Agency, Research Triangle Park, NC 
SA). Health Effects Research Lab.). Jul 1986. 62p. 
PAY600/D-_86/ 143). NTIS, PC A04/MF AO0O1. 

This report focuses on the physical, chemical, and biological 
processes and factors involved in the absorption of reactive gases. 
Emphasis is placed on the importance of these factors in developing 
dosimetry models, special consideration being given to the role of 
lung fluids and tissues. Several dosimetry models are discussed and 
illustrations of predicted results presented to demonstrate the appli- 
cation of the models to the uptake of NO2 and Os, and to demon- 
strate the use of models in determining the effects of physical, 
chemical and biological parameters on dosimetry predictions. Gaps 
in our knowledge and understanding of the processes of dosimetry 
are pointed out, and research recommendations are made to in- 
crease our understanding of the processes and to enhance the devel- 
opment of dosimetry models. 


52002 (PNL—5534) Engineering analysis of biomass gasi- 
fier product gas cleaning technology. Baker, E.G.; Brown, 
M.D.; oes | R.H.; Mudge, L.K.; Elliott, D. Cc. (Pacific 
Northwest Lab., Richland, WA (USA)). Aug 1986. Con- 
tract AC06-76RL01830. 100p. NTIS, PC AOS/MF AOI; 
GPO Dep. File Number DE86015382. 

For biomass gasification to make a significant contribution to 
the energy picture in the next decade, emphasis must be placed on 
the generation of clean, pollutant-free gas products. This reports at- 
tempts to quantify levels of particulated, tars, oils, and various 
other pollutants generated by biomass gasifiers of all types. End 
uses for biomass gases and appropriate gas cleaning technologies 
are examined. Complete systems analysis is used to predit the per- 
formance of various gasifier/gas cleanup/end use combinations. 
Further research needs are identified. 128 refs., 20 figs., 19 tabs. 


52003 (SEC-TR-A—62-9) In quest of clean air for Berlin, 
New Hampshire. Kenline, P.A. (Robert A. Taft Sanitary En- 
gineering Center, Cincinnati, OH (USA)). 1962. 5ip. NTIS. 

The purpose of this survey is to make an appraisal of the 
nature, sources, extent, and effects of air pollution in Berlin. To ac- 
complish this purpose the following activities were undertaken: 
measurement of air pollution levels in the community atmosphere, 
measurement of weather factors and analysis of effects of weather 
and topography on dispersion of pollution, evaluation of emissions 
to the atmosphere based on emission factors and measurements, and 
evaluation of effects of pollution. 49 references, 43 figures, 6 tables. 


52004 (UAPSP—112) Statistical analysis of precipitation 
chemistry measurements over the eastern United States. Final 
report. Endlich, R.M.; Eynon, B.P.; Ferek, R.J.; Valdes, 
A.D.; Maxwell, C. (SRI International, Menlo Park, CA 
(USA). Atmospheric Science Center). Jul 1986. 297p. 
U.A.P.S.P Report Center, P.O. Box 599, Damascus, MD 
20872. File Number T186920449. 

This report describes the behavior of the chemical constitu- 
ents in precipitation, including their typical concentrations and 
ranges, regional patterns, and seasonal changes. In addition, the in- 
fluence of some meteorological factors on precipitation chemistry is 
assessed statistically. Daily precipitation monitoring data for the 
period 1978 chrough 1983 over the eastern United States were ex- 
amined using measurements for 34 sites from the UAPSP, MAP3S, 
and WADMP networks. Data from these three networks were 
combined into a single, uniform archive of daily rainfall records 
containing precipitation amounts, pH, and constituent concentra- 
tions. Statistical relationships of each constituent to hydrogen ion 
concentration, and correlation coefficients between all of the con- 
stituents show that three of them - sulfate, nitrate, and ammonium - 
are most closely related to acidity. At six sites that span the area, 
empirical linear equations using sulfate, nitrate, ammonium, calci- 
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um, magnesium, sodium, chlorine, and potassium ion concentrations 
explain approximately 95% of the variability in acidity. To evaluate 
spatial and temporal patterns, statistical interpolation methods 
(called Kriging) were applied to yearly concentration and deposi- 
tion values. Highest concentrations of hydrogen ions, sulfate, and 
nitrate occurred along the Ohio River valley northeastward to 
New England. Maximum ammonium concentrations occurred in a 
belt extending from the northern Great Plains eastward across the 
Great Lakes. Over the period investigated, a small trend toward 
decreasing acidity and decreasing concentrations of the three main 
constituents was found. Year-to-year changes were both upward 
and downward, with values decreasing from 1981 to 1983. More 
data are required to determine whether the apparent trend is con- 
tinuing. In contrast, no statistically significant trends were found in 
the amount of material deposited by precipitation. 


52005 (UCRL—15822) Laboratory and field studies of 
cnmbenten, cee Se ee ae ee 
scenario. Annual summary. Hallett, J. (Nevada Univ., Reno 
(USA). Desert Research Inst.). Dec 1985. Contract W-7405- 
ENG-48. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014444. 

The nuclear winter scenario postulates that aerosol produced 
by widespread fires following a nuclear exchange is lofted to mid 
and upper tropospheric levels where it absorbs solar radiation (0.3 
to 4 wm), but permits loss of thermal radiation (4 to 20 pm). This 
paper discusses possible removal and modification of the aerosol by 
cloud and precipitation processes which might take place during 
this period. Aerosol was produced from a selection of likely materi- 
als, its physical characteristics - (particle size, particle shape, coagu- 
lation rate) examined and its ability to form cloud droplets or ice 
crystals tested under conditions typical of a cloud system, both nat- 
ural and perturbed by large scale fires. A numerical model of con- 
densation growth has been used to illustrate the role of competition 
in growth of cloud droplets. During the first year we have looked 
at low aerosol concentration; during the coming year we will look 
at high aerosol concentrations and its influence on optical proper- 
ties. 


52006 eee ee 
matic absorbed on filters and ambient POM 
with ozone. Pitts, J.N. Jr.; eke Zielinska, B.; Arey, 


J.; Winer, A.M.; Ramdahi, T Mejia, V. (Univ. of Califor- 
nia, Riverside). Chemosphere; is: No. 6, 675-685(1986). Con- 
tract AA03-76SF00034. 

Five polycyclic aromatic hydrocarbons (PAH), pyrene (PY), 
fluoranthene (FL), benz(a)anthracene (BaA), benzo(a)pyrene (BaP), 
and benzo(e)pyrene (BeP) absorbed on glass fiber (GF) and Teflon 
impregnated glass fiber TIGF) filters and on ambient particulate or- 
ganic matter (POM) were exposed to ozone (50-300 ppb) passively 
in a 360-liter Teflon chamber and actively in a flow system. The 
influence of ozone concentration, time and relative humid- 
ity (RH) on the degree of degradation of these PAH was estab- 
lished. The most reactive PAH both on filters and in ambient POM 
were PY, BaA and BaP. Up to 50-80% of these PAH degraded in 
3-hr exposures to 200 ppb of ozone at ~1% RH: in a flow system, 
most of the degradation occurred within the first 10 minutes of ex- 
posure. With the exception of BaP, the degradation of the PAH 
tested on GF and TIGF filters were much lower at 50% RH than 
at 1% RH, whether they were exposed to ozone in an active or 
passive mode. Interestingly, RH did not significantly affect the re- 
activity of PAH present in ambient POM passively exposed to 
ozone. The results show that PAH are susceptible to ozone degra- 
dation under many typical atmospheric conditions. 


52007 Transient response of forests to CO.-induced cli- 
mate change: simulation modeling experiments in eastern 
North America. Solomon, A.M. (Oak Ridge National Lab., 
TN). Occologia; 68: 567-579(1986). Contract AC05- 
840R21400. 

Environmental Sciences Division Publication No. 2625. 

The temporal response of forests to CO:-induced climate 
changes was examined for eastern North America. A forest stand 
simulation model was used with the assumption that climate will 
change at a constant rate as atmospheric CO. doubles, and then as 
CO, doubles again. The simulated effects of changing monthly tem- 
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perature and precipitation included a distinctive dieback of extant 
trees at most locations, with only partial recovery of biomass in 
areas of today’s temperate deciduous forest. In the southern portion 
of today’s deciduous-coniferous transition forests the simulated die- 
back was indistinct and recovery by deciduous tree species was 
rapid. In more northerly transition areas, the dieback not only was 
clearly expressed, but occurred twice, when new dominant species 
replaced extant conifers, when were themselves replaced, as climate 
change continued. Boreal conifers also underwent diebacks and 
were replaced by deciduous hardwoods more slowly in the north 
than in the south. Transient responses in species composition and 
carbon storage continued as much as 300 years after simulated cli- 
mate changes ceased. 


52008 for measuring the decontamination 
factor of a multiple filter air-cleaning J.P. (to 
Dept. of Energy). US Patent Application 6-751,412. 3 Jul 
1985. 16p. Contract W-7405-ENG-36. DE86013696 NTIS, 
PC A02/MF A0O1. File Number DE86013696. 

An apparatus for measuring the overall decontamination fac- 
tors of first and second filters located in a plenum. The first filter 
separates the plenum’s upstream and intermediate chambers. The 
second filter separates the plenum’s intermediate and downstream 
chambers. The apparatus comprises an aerosol generator that gener- 
ates a challenge aerosol. An upstream collector collects unfiltered 
aerosol which is piped to first and second dilution stages and then 
to a laser aerosol spectrometer. An intermediate collector collects 
challenge aerosol that penetrates the first filter. The filtered aerosol 
is piped to the first dilution stage, diluted, and then piped to the 
laser aerosol spectrometer which detects single particles. A down- 
stream collector collects challenge aerosol that penetrates both fil- 
ters. The twice-filtered aerosol is piped to the aerosol spectrometer. 
A pump and several valves control the movement of aerosol within 
the apparatus. 


52009 by nap iy od Racan nage pa omne —  gar 
ca. Rokop, — Alei, M.; Cappis, J.; Mroz, E.; Mason, A.; 
Norris, T.; Poths, J.; Gu * Bryant, E.; Cowan, G. 
(Los Kis National Lab., Los Alamos, NM). pp 607 of 
Proceedings of the 33rd annual conference on mass spec- 
trometry and allied topics. East Lansing, MI; American So- 
ciety for Mass Spectrometry (1985). (CONF-8505123_). 

From ASMS annual conference on mass spectrometry and 
applied topics; San Die ego, CA, USA (26 May 1985). 

The Antarctic Tracer Experiment is Sesigned to aid scientif- 
ic understanding of meridional atmospheric transport processes in 
Antarctica. Meridional transport is responsible for bringing pollut- 
ants, both natural and man-made, to Antarctica from the lower lati- 
tudes. These materials then become part of the record of climate 
history that is frozen in the solar ice cap. The project consists of 
releasing unique gases into the atmosphere at a time and place of 
our choosing and subsequently sampling the anarctic atmosphere in 
search of the tracer gases. The tracers used are CD, and 1*CD,. 
The methanes were separated from air on a cryogenic gas separa- 
tion system, the heart of which is an approximately twenty-foot 
long molecular sieve column. The methane is sealed in glass break- 
off tubes at solid nitrogen temperature. These tubes go to the mass 
spectrometer where the CH4 is introduced over LN2 to give a con- 
stant pressure of 6.3 Torr. Detection limits for the heavy methanes 
are about 5 x 10°’? for “CD,/CH, and 2 x 10~" for **CD,CHy. 


52010 Effect of a catalytic combustor on polynuclear aro- 
matic hydrocarbon levels in particulates from wood burning. 
Tan, Y.L.; Quanci, J.F. (Environmental Measurements Lab., 
U.S. Dept. of Energy, NY 10014). pp 633-634 of Proceed- 
ings of the 33rd annual conference on mass spectrometry 
and allied topics. East Lansing, MI; American Society for 
Mass Spectrometry (1985). (CONF-8505123—). 

From ASMS annual conference on mass spectrometry and 
seiko topics; San Diego, CA, USA (26 May 1985). 

Catalytic combustors, retrofitted to to existing wood burning 
installations, have the potential to decrease emissions by providing 
more complete combustion. Smoke particulates emitted from a 
small wood burning stove, with and without a catalytic combustor, 
were collected and analyzed for polynuclear aromatic h' - 
bons (PAH). The effect of the catalytic combustor on the levels of 
PAH in the particulates were determined and are discussed. 


52011 Results of recent 1983 NH; and N2O, spill tests. 
noone. R.P.; ae T.G. ; Goldwire, H.C. Jr. ; Ermak, 
Chan, S.T . (Lawrence Livermore National Lab., 
Eaomskioa CA). pp eee e 1985 a> geeoweding: of the In- 
stitute of Environmental Ist annual technical 
meeting. Mount Pr TL Institute of Environmental 
Sciences (1985). (CO -850450—). 

From 31. annual meeting of the Institute of Environmental 
Sciences; Las Vegas, NV, USA (29 Apr 1985). 

Large-scale spill tests of ammonia (NHs) and nitrogen tetrox- 
ide (N2Q.) were recently performed at the Nevada Test Site 
(NTS). The tests were extensively instrumented, resulting in large 
amounts of data which can be used to quantitatively describe the 
observed phenomena. Preliminary results from both test series indi- 
cate that aerosols can play a very important role in dense gas dis- 
persion. The test data are wellsuited for model validation, and sev- 
eral example model-data comparisons are included in this paper. 
Aerosol effects prove to be important even at long distances down- 
wind. These effects are reproduced by FEM3 with a simple aerosol 
model, but Gaussian model calculations are found to be inadequate. 


52012 Planetary ecology. Caldwell, D.E.; Brierley, J.A.; 
Brierley, C.L. (eds.). New York, NY; Van Nostrand Rein- 
hold Company Inc. (1985). 594p. (CONF- -8310249—). Van 
Nostrand Reinhold Co., Inc., 135 W. 50th St., New York, 
NY 10020. File Number 1186002632. Contract FG04 
82ER60088. 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Individual papers are processed for the appropriate data 
bases. (PSB) 
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50667, 50775, 50806, 51055, 52066, 52212, 53094 


52013 (BNL—51993) 1985 environmental monitoring 
report. Day, L.E.; Miltenberger, R.P.; Naidu, J.R. (eds.). 
(Brookhaven National Lab., Upton, NY (USA)). Apr 1986. 
Contract AC02-76CH00016. 100p. NTIS, PC A05/MF AO0O1; 
GPO Dep. File Number DE86015027. 

The environmental monitoring program is designed to deter- 
mine that BNL facilities operate such that the applicable environ- 
mental standards and effluent control requirements have been met. 
The data were evaluated using the appropriate environmental regu- 
latory criteria. The environmental levels of radioactivity and other 
pollutants found in the vicinity of BNL during 1985 are summa- 
rized in this report. Detailed data are not included in the main body 
of the report, but are tabulated and presented in Appendix D. The 
environmental data include external radiation levels; radioactive air 
particulates; tritium concentrations; the amounts and concentrations 
of radioactivity in and the water quality of the stream into which 
liquid effluents are released; the water quality of the potable supply 
wells; the concentrations of radioactivity in biota from the stream; 
the concentrations of radioactivity in and the water quality of 
ground waters underlying the Laboratoy; concentrations of radio- 
activity in milk samples obtained in the vicinity of the 
and the 1984 strontium-90 data which was not available for inclu- 
sion in the 1984 Environmental Monitoring Report. In 1985, the re- 
sults of the surveillance program demonstraed that the Laboratory 
has operated within the applicable environmental standards. 


52014 (CONF-860425—35) Aerodynamic size associa- 
tions of natural radioactivity with ambient aerosols. Bon- 
dietti, E.A.; Papastefanou, C.; Rangarajan, C. (Oak Ridge 
National Lab., TN (USA). Environmental Sciences Div.; 
Thessaloniki Univ. (Greece). Dept. of Nuclear Physics; 
Bhabha Atomic Research Centre, Bombay (India). Div. of 
Radiological Protection). Apr 1986. Contract ACO05- 
840R21400. 22p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE86013414. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 
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The aerodynamic size of *“*Pb, *"*Pb, 7°Pb, "Be, **P, *S 
(as SQ,7"), and stable SO,7> was measured using cascade impac- 
tors. The activity distribution of "*Pb and 7"*Pb, measured by 
alpha spectroscopy, was largely associated with aerosols smaller 
than 0.52 ym. Based on 46 measurements, the activity median aero- 
dynamic diameter of 7"*Pb averaged 0.13 pm (o/sub g/ = 2.97), 
while 7“*Pb averaged 0.16 ym (o/sub g/ = 2.86). The larger 
median size of 74*Pb was attributed to a-recoil depletion of smaller 
aerosols following decay of aerosol-associated *4*Po. Subsequent 
214Pb condensation on all aerosols effectively enriches larger aero- 
sols. 742Pb does not undergo this recoil-driven redistribution. Low- 
pressure impactor measurements indicated that the mass median 
aerodynamic diameter of SO,” was about three times larger than 
the activity median diameter *"*Pb, reflecting differences in atmos- 
pheric residence times as well as the differences in surface area and 
volume distributions of the atmospheric aerosol. Cosmogenic ra- 
dionuclides, especially 7Be, were associated with smaller aerosols 
than SO,? regardless of season, while °Pb distributions in 
summer measurements were similar to sulfate but smaller in winter 
measurements. Even considering recoil following **Po a-decay, 
the avervage ?!°Pb labeled aerosol grows by about a factor of two 
during its atmospheric lifetime. The presence of 5 to 10% of the 
7Be on aerosols greater than 1 ym was indicative of post-condensa- 
tion growth, probably either in the upper atmosphere or after 
mixing into the boundary layer. 


52015 (DOE/BP—622) Radon monitoring results from 
BPA’s residential weatherization Report No. 2. 
(USDOE Bonneville Power Administration, Portland, OR). 
Mar 1986. 10p. NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE86013970. 

Accumulated results of regionwide Residential Weatheriza- 
tion Program radon monitoring as of December 31, 1985 are pre- 
sented. This data represents only those readings within the service 
areas of utilities and the State of Washington, Department of Com- 
munity Development who participate in the BPA Residential 
Weatherization Program. In addition, the amount of results re- 
ceived is heavily weighted by the high number of homes weather- 
ized and monitored by large westside utilities. Regional and state- 
wide data are presented for illustrative purposes only and are not 


research programme 
1981-1985. (International Atomic Energy Agency, Vienna 
(Austria)). Apr 1986. se NTIS (US Sales Only), PC A03/ 


MF AO1. File Number DE86703459. 

This coordinated research programme has been directed at 
studying the migration of radium and other contaminants from tail- 
ings. It is therefore particularly concerned with the migration and 
transfer processes caused by ingress of water into tailings piles. 
Some of the studies in the programme have been concerned with 
the behaviour of radium after transfer into aquatic systems while 
others were concerned with the basic processes which occur in tail- 
ings piles. Studies of the latter type are essential if the long-term 
behaviour of radium and other contaminants is to be predicted with 
confidence and the effects of various treatment schemes are to be 
understood. The migration behaviour of radium-226, as a precursor 

222, will also have an effect on the long-term emission of 

The appendices of this report contain the guidance on 

and measurement procedures and the summaries of re- 
eabsnaantg aad aiinden Shaun 


ee 55-57) Application of the SP- 
studies. Tabacniks, M.H.; 
.Q.; £5 Netto, P.E. (Sao Paulo Univ., 
Brazil. Inst. de Fisica). 1985. NTIS = Sales Only), PC 
A05/MF A01. File Number DE8670328 
In Annual report 1983-1984. Low io nuclear physics- 
Experiment and theory. 


52018 (INIS-mf—10174, Pp vp) Distribution of radioac- 
tive @H, “CQ =e stable (7H, *C, '*O) og~ in precipita- 
tions, surface and groundwaters during the last decade 
Yugoslavia. a apg N.; Krajcar-Bronic, I.; Grgic, S.,; 
Srdoc, D.; Obelic, B. ; Pezdic, ae Stichien W.; Moser, H. 
(Institut Rudjer Boskovic, Zagreb, Yugoslavia; Institut 
Jozef Stefan, ‘Ljubljana, Yugoslavia; Institut fuer Radiohy- 
drometrie, Muenchen, Germany, F.R.). 1985. NTIS (US 
Sales Only), PC A0O7/MF AO1. File Number DE86703198. 
(CONF-8510205—Absts.). 

From 3. international conference on low-level counting; Bra- 
tislava, Czechoslovakia (21 Oct 1985). 


52019 (LA—10766-MS) Measurement and modeling of 
external radiation during 1984 from LAMPF atmospheric 
emissions. Bowen, B.M.; Olsen, W.A.; Van Etten, D.; Chen, 
I. (Los Alamos National Lab., NM (USA)). Jul 1986. =. 
tract W-7405-ENG-36. 18p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number D 6014882. 

An array of three portable, pressurized ionization chambers 
(PICs) measured short-term external radiation levels produced by 
air activaiion products from the Los Alamos Meson Physics Facili- 
ty (LAMPF). The monitoring was at the closet offsite location, 
700-900 m north and northeast of the source, and across a large, 
deep canyon. A Gaussian-type atmospheric dispersion model, using 
onsite meteorological and stack release data, was tested during their 
study. Monitoring results indicate that a persistent, local up-valley 
wind during the evening and early morning hours is largely respon- 
sible for causing the highest radiation levels to the northeast and 
north-northeast of LAMPF. ison of predicted and measured 
daily external radiation levels indicates a high degree of correlation. 
The model also gives accurate estimates of measured concentrations 
over longer periods of time. 


(NUREG/CR—1316) Solubility classification of 
ee emer ae Sra ta Ba 


A03/MF AO01 - GPO. File Steuiber 1186002734. 

Airborne uranium products were collected at the perimeter 
of the uranium-conversion plant operated by the Allied Chemical 
Corporation at Metropolis, Illinois, and the dissolution rates of 
these products were classified in terms of the ICRP Task Group 


the closest residence to the plant was classified 0.40 D, 0.60 Y. 
dissolution behavior of dust with AED 


has a strong absorption band within the tuning range of the 
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ALARM system. A field demonstration of the ALARM capabilities 
for measurement of SF. was designed and conducted with geome- 
tries and conditions similar to those that might occur in the event 
of an accidental radioactive gas release. 


52022 (PB—86-215258/XAB) Interim indoor radon and 
-_ decay-product measurement protocols. (Office of Radi- 
grams, Washington, DC (USA)). Apr 1986. 65p. 
(EPA/520/ 1—86/04). S, PC A04/MF AOl. 

The report provides EPA's procedures for measuring radon 
concentrations in houses with continuous radon monitors, charcoal 
canisters, alpha-track detectors, and grab radon techniques. It also 
provides procedures for measuring radon decay-product concentra- 
tions with a continuous-working-level monitor, a radon-progeny in- 
tegrating sampling unit (RPISU), and grab radon decay-product 
methods. Specifications for the location of the measurement, the 
house conditions during the measurement, and minimum require- 
ments for quality control are included in each procedure. 


52023 (SCPRI-RM—7-1985) Monthly results of measure- 
ments, July 1985. (Service Central de Protection contre les 
Rayonnements Ionisants, 78 - Le Vesinet (France)). Au 
1985. 33p. (In French). NTIS (US Sales Only), PC ‘403/ME 
A01. File Number DE86751252. 

Measurement tables concerning the surveillance of the envi- 
ronment in France. 


52024 (SCPRI-RM—8-1985) Monthly results of measure- 
ments, August 1985, (Service Central de Protection contre 
les Rayonnements Ionisants, 78 - Le Vesinet (France)). Sep 
1985. 29p. (In French). NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE86751253. 

Measurement tables concerning the surveillance of the envi- 
ronment in France. 


52025 (SIS—1985:14) Radon in underground work-places. 
An evaluation of the conditions in Norway. Stranden, E. (Sta- 
tens Inst. for Straalehygiene, Oslo (Norway)). 1985. 49p. (In 
Norwegian). NTIS (US Sales Only), PC A03/MF A0O1. File 
Number DE86703264. 

Measurements of radon concentrations in Norwegian under- 
ground mines and hydropower stations are reported. The mean ef- 
fective dose equivalent to Norwegian miners is assessed to 3.4 
mSv/yr, and to 2.1 mSv/yr for workers in underground hydropow- 
er stations. In both mines and hydropower stations about 1% of the 
workers receive effective dose equivalents above 15 mSv/yr. In 
two of the hydropower stations very high radon concentrations 
were found. The main radon source was found to be leakage of 
ground water. Remedial actions are discussed. 


5004 Thermal Effluents Monitoring And Transport 


52026 (EPRI-EA—4706) Airborne emissions from power 
plant towers. Final report. , J.C.; Smith, J.H.; 

DaRos, B.C. (SRI International, Menlo Park, CA (USA)). 
Aug 1986. 125p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T! TI86920420. 

The atmospheric emission and recirculation water of several 
electric power plant recirculation systems were monitored for the 
production of haloorganics from chlorination. Trihalomethanes 
(THMs) were the only haloorganics identified as products of chlor- 
ination in each of the systems tested. Chloroform (CHCls) was the 
predominant THM species formed, though brominated THM pro- 
duction was higher in one system where the bromide ion concen- 
tration was high. Maximum total THM concentrations in the recir- 
culation water ranged from 6 to 16 ng cm~*. THMs were formed 
regardless of whether breakpoint chlorination was achieved. A 
low-flow, low-volume atmospheric sampling system was developed 
using sorbent traps containing Tenax-GC adsorbant to collect the 
emission of volatile haloorganic vapors from cooling tower fan 
stacks. THM emission concentrations up to 41 pg m~* were meas- 
ured. In the mechanical draft cooling systems tested, annual THM 
emissions were estimated to range from 0.5 x 10* to 1.1 x 10% kg per 
tower (0.2 x 10? to 0.8 x 10? kg of CHCls per tower). Maximum 
downwind ground level THM exposure concentrations from one 
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test were estimated to range from 0.05 pg m~* to 0.8 pg m™%, de- 
pending on atmospheric conditions. These emission concentrations 
found were very low and are comparable to ambient concentrations 
in rural areas of the United States. Recirculation system chlorina- 
tion resulted in peak concentrations of total residual chlorine rang- 
ing from 0.8 to 4.0 yg cm™® in the mechanical draft towers tested. 


5005 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 50869 
5006 Regulations 


REFER ALSO TO CITATION(S) 50154, 50862, 50863, 50864, 51940 


52027 (CONF-8604237—1) Development of a second-gen- 
eration acid rain control strategy model for North America. 
Veselka, T.D.; Hanson, D.A.; Macal, C.M.; Shannon, J.D.; 
Streets, D.G.; Williams, E.R. (Argonne National Lab., IL 
(USA); USDOE Assistant Secretary for Environment, 
Safety and Health, Washington, DC. Office of Environmen- 
tal Analysis). 1986. Contract W-31-109-ENG-38. 1lp. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86014576. 

From 2. IIASA task force meeting on acid rain and policy 
analysis in Europe; Laxenburg, Austria (14 Apr 1986). 

The interim objective of the model is to construct control 
cost/emission reduction curves for each US state of the form 
shown in Fig. 1. These curves would be constructed so as to reflect 
the different fuel mix, sectoral mix, technology, and growth charac- 
teristics of each state. The curves would be assembled from more- 
detailed, sub-state information and model results, and would subse- 
quently be used as input to the XMP model. In constructing the 
state cost curves we considered it important to use a detailed, con- 
sistent set of energy/economic forecasts for the future. The system 
as it now exists uses 1980 base-year information provided by the 
1980 National Acid Precipitation Assessment Program (NAPAP) 
inventory. Energy projections to 2010 are provided by the Fifth 
National Energy Policy Plan (NEPP-S) for all emitting sectors. Re- 
gional forecasts are disaggregated to the state level using consistent 
economic indicators. 


52028 (IUG/dp—85-14) Air quality index and the 
public. General information about ambient air quality. 
Prittwitz, V.; Haushalter, P. (Wissenschaftszentrum Berlin 
(Germany, F.R.). Internationales Inst. fuer Umwelt und Ge- 
sellschaft), 1985. 49p. (In German). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE86752769. 

In the Federal Republic of Germany so far an index for 
actual general information about ambient air quality has not been 
applied. The reason for that deficit should not be seen in medical 
and technical problems but in various political and administrative 
barriers. In the present paper the political failures of developing 
such an index are pointed out, an overview is given over proposed 
and applied indices of ambient air quality, and a proposal is made 
for better information of the public. (orig./HSCH). 


assessment. Comparison 
many and the United States of America. Schreiber, H. (Wis- 
senschaftszentrum Berlin (Germany, F.R.). Internationales 


Inst. fuer Umwelt und Gesellschaft). 1985. 68p. (In 
German). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE86752885. 

In this report the concept, methods, organizational problems, 
and implementation of air quality inventories in the Federal Repub- 
lic of Germany and the United States of America are analyzed and 
compared. The main result is that air quality inventories in the 
FRG show a higher level of sophistication (regarding concepts and 
methods) than in the USA. But in the FRG, the administration is 
only to a low degree able to connect the air quality inventories 
with the air pollution control policy. In the USA, the implementa- 
tion and the political outcome of the inventories is considerable 
higher than in the FRG. 
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52030 (PB—86-186939) Review of current research and 
long-term research needs in air pollution. Stern, A.C. (North 
Carolina Univ., Chapel Hill (USA). 1985. 229p. (NSF/ 
ENG—85060). NTIS, PC Al1/MF AOl. File Number 
1186901530. 

Current research and long-term research needs of air pollu- 
tion are reviewed and assessed in the following areas: pollution def- 
inition and characterization; atmospheric chemistry; measurement 
and monitoring of ambient air and sources; effects of human health 
and welfare, vegetation, animals, aquatic life, materials and struc- 
tures; air pollution meteorology and modeling; engineering control; 
and regulatory control. The work spans NSF program categories 
including atmospheric sciences, chemical and process engineering, 
chemistry, biotic systems, materials research, mechanical engineer- 
ing, physics, physiology, research instrumentation, and economic 
sciences. An attempt is made to analyze these research areas to de- 
termine how the research could be made more useful and effective 
by merging and crossing disciplinary lines with inderdisciplinary 
approaches. An appendix provides a detailed listing of air pollution 
research projects in progress during 1985. 


52031 (PB—86-206901/XAB) Kraft pulp mills - back- 
ground information for promulgated revisions to standards. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Office of Air Quality Planning and Stand- 
ards). May 1986. 4lp. (EPA/450/3—85/020). NTIS, PC 
A03/MF AO1. 

As a result of the 4-year review of New Source Performance 
Standards (NSPS) for Kraft Pulp Mills, the Agency proposed revi- 
sions to the NSPS, which were promulgated on February 23, 1978, 
and requested public comments. The document summarizes the 
comments that were received and presents the Agency's response 
to those comments. 


52032 (PB—86-212099/XAB) Summary of cteiny 
performance standards: industrial 


analysis for new source 
commercial-institutional units of greater 
than 100 million Btu/hour heat 


input. Final report. (Radian 
Corp., Research Triangle Park, NC (USA)). Jun 1986. 291p. 
S, PC A13/MF AOI. 

The document summarizes the environmental, economic, and 
cost analyses that were conducted to support the development of 
new source performance standards limiting emissions of SO2 from 
industrial-commercial-institutional steam generating units. Alterna- 
tive SO. control technologies and regulatory options are analyzed 
in terms of SO. emission reduction capability, costs of control, sec- 
ondary environmental impacts, national impacts, and inndustry-spe- 
cific economic impacts. In addition, the impacts of allowing emis- 
sion credits for cogeneration and mixed fuel-fired steam-generating 
units are discussed. The document is intended to serve as an over- 
view of the analyses and regulatory alternatives considered during 
the standards development process. 


52033 (PNL-SA—13414) Workplace air monitoring and 
sampling practices at DOE facilities. Swinth, K.L.; Kenoyer, 
J.L.; Selby, J.M.; Vallario, E.J.; Burphy, BLL. (Pacific 
Northwest Lab., Richland, WA (USA); USDOE, Washing- 
ton, DC). Mar 1986. Contract AC06-76RL01830. 14p. 
(CONF-8510235—6). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86013591. 

From Workplace aerosol monitoring workshop; Napa, CA, 
USA (28 Oct 1985). 

Current air monitoring and sampling practices at DOE facili- 
ties were surveyed as a part of an air monitoring upgrade task. A 
comprehensive questionnaire was developed and distributed to 
DOE contractors through the DOE field offices. Twenty-six facili- 
ties returned a completed questionnaire. Questionnaire replies indi- 
cate diversity in air sampling and monitoring practices among DOE 
facilities. The difference among the facilities exist in monitoring and 
sampling instrumentation, procedures, calibration, analytical meth- 
ods, detection levels, and action levels. Many of these differences 
could be attributed to different operational needs. 


TERRESTRIAL 
5101 Basic Studies 


52034 Opportunities for improving the cost-effectiveness 
of acid rain control strategies. Streets, D.G. (Energy and 
Environmental Systems Div., Ar National Lab., Ar- 
gonne, IL 60439). Environmental fessional, The; 5: No. 2, 
82-87(May 1986). Contract W-31-109-ENG-38. 

None of the congressional bills proposed to control acid dep- 
osition since 1981 can be considered a cost-effective approach. 
Ways to improve spatial, temporal, and efficiency in 


choosing which emission sources to control are examined. 
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REFER ALSO TO CITATION(S) 49921, 52070, 52190, 52272, 52281 


52035 Sen Physical-chemical study of - 
oe ae associated minerals occurring in the 
Pirocaua Plateau (MA) and Jandia hill (PA). Reymao, 
M.deF.F. (Para Univ., Belem (Brazil). Nucleo de Ciencias 
Geofisicas e Geologicas). 1983. 166p. (in Portu; ). NTIS 
(US Sales Only), PC A08/MF AOl. File Number 
DE86703254. 

A lateritic profile rich in alumino-calcic and aluminum hi- 
droxi-phosphates (Pirocaua, MA), and another also rich in alumino- 
calcic and containning iron and calcium hidroxi-phosphates (Jandia, 
PA) has been investigated in order to elucidate the formation of the 
secondary minerals and the trace element behaviour during tropical 
weathering. For such purposes it was decided to use X-ray diffrac- 
tometry and chemical analysis and it was pointed out the applicabil- 
ity of infrared absorption spectroscopy and differential thermal 
analysis for the mineral characterization. In order to relate the geo- 
chemical alterations it was included a theoretical thermodynamic 
study. Infrared absorption spectroscopy and differential thermal 
analysis have been demonstrated to be valuables methods for study- 
ing minerals. Results are presented which demonstrate the usefull- 
ness of these techniques. These studies show that it is now possible 
to correlate differential thermal analysis and infrared data with that 
from other techniques (chemical analysis, X-ray diffraction pat- 
terns) and that the methods yields valuable supplemental informa- 
tion. Theoretical calculations and the use of thermodynamic data 
(standard free energie and solubility products) reveal some impor- 
tant conclusions about chemical equilibria, mineral formation, solu- 
bility and stability relations. 


quired for the Environmental 

Backhaus, F.; Reuter, U. (Kernforschungsanlage Juelic 
G.m.b.H. (Germany, F.R.). Inst. fuer Angewandte Physika- 
lische Chemie). Aug 1985. 31 2 German). NTIS, PC 
E02; Available from NTIS as '/B86-07876. 

The possibility of homogenisation of various materials with a 
grinding apparatus should be pointed out under consideration of the 
following conditions: grinding of all materials which should be 
stored as homogenised subsamples in the Environmental Specimen 
Bank; homogenisation of the sample; the whole grinding process 
(homogenisation) should be carried out at temperatures T <= - 
140°C so that the sample does not have to be thawed after the sam- 
pling; clean up of the sample without contamination during the 
whole preparation process; no moisture end no foreign air should 
come in contact with the sample; no shaft bearings (lubricants) 
should be anywhere in the grinding system; samples of >= 5 kg 
should be prepared continuously in the grinding machine. 


52037 Towards monitoring of long-tem trends in terrestri- 
al ecosystems. Hinds, W.T. (Battelle Pacific Northwest 
Lab., Richland, WA). Environmental Conservation; 11: No. 
1, 11-17(Spr 1984). Contract AC06-76RL01830. 

Ecological monitoring is the purposeful observation, over 
time, of ecological processes in relation to stress. It differs from bi- 
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ological monitoring in that ecological monitoring does not consider 
the biota to be a surrogate filter to be analyzed for contaminants, 
but rather has changes in the biotic processes as its. focal point for 
observation of response to stress. Ecological monitoring methods 
aimed at detecting subtle or low changes in ecological structure or 
function usually cannot be based on simple repetition of an arbitrar- 
ily chosen field measurement. An optimum method should be delib- 
erately designed to be ecologically appropriate, statistically credi- 
ble, and cost-efficient. 


52038 Projected future abundance of the Yellowstone 
grizzly bear. Knight, R.R.; Eberhardt, L.L. (Montana State 
Univ., Bozeman). Journal of Wildlife Management; 48: No. 4, 
1434-1438(1984). Contract AC06-76RL018 

Reproduction begins at age 5 and cubs are produced at an 
average interval of just over 3 years. Summing the numbers of dif- 
ferent females with cubs that were counted over 3 successive years 
thus gives an estimate of a minimal number of fully adult females in 
the population during the ist year of any 3-year period. In view of 
the declines in both population index and key population param- 
eters, it is highly dsirable to attempt a projection of the likely 
future course of the Yellowstone population. Such projections are 
usually accomplished with the Leslie matrix model, but there are 
two difficulties in the present situation. One is that, in the Leslie 
model, reproduction is expressed as a fraction of females in 1 year 
that produce young that are fully independent in the next year. 
Young grizzlies normally do not become independent of the female 
until about age 2, whereas reproductive rates are recorded at about 
6 months of age (i.c., when females emerge from winter dens with 
cubs). The second problem is that the small present population may 
be importantly influenced by chance events. The authors have thus 
devised a stochastic model of the female bear population, imple- 
mented in repeated computer simulations. 


5102 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 49699, 49864, 49869, 50875, 51876, 51970, 
51979, 51989, 52012, 52066, 52079, 52080, 52081, 52082, 52083, 52097, 52178, 
52241, 52250, 52251 


52039 (CONF-841187—Vol.1, pp 299-304) Removal of 
PCB from oils and soils, Hancher, C.W.; Napier, J.M.; Ko- 
sinski, F.E. Marietta Ener; Systems, Inc., Oak 
Ridge, TN). Apr 1985. NTIS, A17/MF AOl. File 
Number DE85018025. Contract AC05-840R21400. 

From 5. DOE environmental protection information meet- 
ing; Albuquerque, NM, USA (6 Nov 1984). 

Processes have been developed for the removal of polychlo- 
rinated biphenyl (PCB) from waste oils and PCB from contaminat- 
ed soils. The process for removal of PCB from oils involves using 


dimethyl formamide (DMF), as the extractant, and water to remove- 


PCB from the extractant. After the addition of water to the DMF 
extractant, the concentrated PCB is phase separated and requires 
further treatment such as incineration. The water is removed from 
the DMF by distillation and recycled, while the water-free DMF is 
recycled to the extraction column. The PCB-free oil can be reused. 
Pilot plant data on the process will be discussed. A solvent com- 


posed of water and kerosene is used to extract PCB from soil. The - 


water-kerosene leaving the extraction system is phase separated and 
both components are reused. The kerosene containing the concen- 
trated PCB is steam distilled to further concentrate the PCB. The 
distilled kerosene is reused. The PCB concentrate from the distilla- 
tion must be discarded using other methods, such as incineration. 
Pilot plant experience on the process will be discussed. 3 tables. 


52040 (CONF-860606—17) Assessing exposure 
substances from land disposal of hazardous ae Fi 
D.J.; Oezka 
(Argonne National ‘Lab., IL (USA). Ener 
mental Systems Div.). 1986. Contract W-31- 109-ENG-38. 
22p. NTIS, PC A02/MF AO; 1; GPO Dep. File Number 
DE86014567. 

From Air Pollution Control Association annual meeting and 
ont: Minneapolis, MN, USA (22 Jun 1986). 

paper examines key model components and uncertainties 

seine to es Geena ade ek ae ee 


risks to toxic substances disposed of in landfills. The analysis is 
based on the framework proposed by EPA for deriving screenings 
levels for certain dioxin or solvent containing hazardous wastes. 
(ACR) 


52041 (CONF-860949—2) Effects of acid deposition on 
forest soils. Johnson, D.W. (Oak Ridge National Lab., TN 
(USA). Environmental Sciences Div.). 1986. Contract 
AC05-840R21400. 16p. NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE86008244. 

From 18. IUFRO world congress; Ljubljana, Yugoslavia (8 

1986). 

- The effects of acid deposition on both short-term (intensity- 
type) and long-term (capacity-type) changes in forest soils are con- 
sidered. Inputs of S or N in excess of biological demands (occur- 
ring more frequently for S than for N) result in short-term increases 
in concentrations of SO,” or NOs” and associated cations in soil 
solution. Cation exchange equations dictate that there will be dis- 
proportionate increases in concentrations of cations with higher va- 
lence, i.e., increases will be Al** > Ca**, Mg** > K*, Na*, Ht. 
Thus, atmospheric S and N inputs can cause significant increases in 
soil solution Al* concentrations (especially in acid soils) with no 
change in exchangeable base cation status. Long-term effects will 
likely include an enrichment in ecosystem S and N status (the latter 
possibly leading to P limitations) and a depletion of base cations 
from ecosystems. There are exceptions to this general rule because 
ecosystems already enriched in N will not accumulate more, and 
extremely acid soils can accumulate base cations from atmospheric 
inputs even when rainfall acidity is high. 


52042 (CONF-8605179—1) Gasoline lead in urban and 
rural play areas. LaBelle, S.J. (Argonne National Lab., IL 
(USA). Center for T rtation Research). 1986. Contract 
W-31-109-ENG-38. 24p. NTIS, PC A02/MF A01l; GPO 
Dep. File Number DE86014594. 

From 4. world conference on transport research; Vancouver, 
Canada (12 May 1986). 

Leaded gasoline used as fuel for automobiles and trucks has 
been implicated as a source of lead that eventually reaches small 
children. Lead has deleterious effects on cognitive development of 
pre-school age children. Although allowable levels of lead in gaso- 
line were reduced 90% on January 1, 1986, in the US, lead previ- 
ously accumulated in soil will remain. Measurements of surface soil 
lead in Illinois play areas revealed higher accumulations in center 
city and suburban areas than in much less densely settled urban and 
rural areas outside the Chicago area (downstate Illinois). The re- 
sults of the soil analysis in this study do not address the larger ques- 
tion of pathways for child-lead ingestion and consequent health ef- 
fects. However, based on results of the study in the Chicago area, 
other high traffic suburban areas may wish to consider review of 
their soils. Risk assessment has not been undertaken, but may be the 
next step in determining the extent of hazard posed to small chil- 
dren from surface accumulations of lead. 


Intercomparison of the multie- 
TXRF, NAA and ICP with regard 
to trace element 


determinations in en samples. 
Michaelis, W.; ee H.U.; Nieder, R.; Schwenke, 
H. (GKSS-Forschungszentrum G.m.b.H., 
Geesthacht-Tesperhude (Germany, F. GKSS-Fors- 
chungszentrum Geesthacht G.m.b.H., Geesthacht- eee 
hude (Germany, F.R.). Inst. fuer Physik). 1984. 19p. Ss, 
PC E07; Available from NTIS as YARE-08S81. 

The paper gives an intercomparison of total reflection X-ray 
fluorescence analysis, instrumental neutron activation analysis both 
with thermal and 14 MeV neutrons, and inductively coupled 
plasma optical emission spectroscopy on the basis of various exten- 
sive environmental research and monitoring programmes. The data 
originate from parallel analyses performed to control precision and 
accuracy during the studies in addition to interlaboratory tests. 
Quite different matrices are considered: particulate matter suspend- 
ed in waters, filtrates of river water, sediment, mussel tissue (myti- 
lus edulis), air dust and annual rings of spruce-wood. The data pre- 
sented give an insight into the reliability of analytical results that is 
achieved in routine programmes in wich large numbers of samples 
have to be handled. It is not the purpose of this paper to explore 


52043 (GKSS—84/E/57) 
lement analytical methods 
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the optimum precision, accuracy or detection limit attainable in 
well-aimed analyses. Finally, data are reported on various interla- 
boratory tests (Intercomparisons: Water W-3/1, Soil-7, Sediment 
SD-N-1/2, Mussel tissue Ma-M-2/TM. 


(IVL-B—801) Effects of one deposition on the 
acidification of terrestrial and aquatic ecosystems. Grennfelt, 
P.; Hultberg, H. (Swedish Environmental Research Inst., 
Goeteborg). ‘ine 1985. 43p. (CONF-850944—6). NTIS (US 
Sales Only), PC A03/MF A01. File Number DE86752970. 

From Muskoka conference: international symposium on 
acidic precipitation; Toronto, Ontario, Canada (15 Sep 1985). 

The concentration of ammonium and nitrate in precipitation 
has increased during this century. The deposition of nitrogen com- 
pounds (wet+dry) is a mean reaching 30-40kg/ha and year in cen- 
tral Europe and above 20kg in southern Sweden. In areas with high 
deposition an increasing outflow is observed. The inreased output is 
an indication of a nitrogen saturation of the ecosystem and it will 
lead to acidification effects due to nitrate leaching. 


52045 (PB—86-229184/XAB) Permit guidance manual on 
hazardous-waste land-treatment demonstrations. Final tee 
(Environmental Protection Agency, Washin DC 
(USA). Office of Solid Waste). Ful 1986 214p. PA/530/ 
SW—86/032). NTIS, PC A10/MF A‘ 

In response to RCRA, EPA Bei om for hazardous- 
waste land-treatment facilities. RCRA standards require that the 
owner or operator of a hazardous-waste land-treatment facility 
demonstrate, prior to application of the waste, that hazardous con- 
stituents in the waste can be completely degraded, transformed, or 
immobilized within the treatment zone, and that human health and 
the environment are protected by the design and operation strategy 
used for the waste at the site. Successful performance of the land- 
treatment demonstration is required in order to obtain a permit 
under 40 CFR Parts 264 and 270. The document was prepared to 
give the applicant and the regulatory agency guidance on the infor- 
mation necessary to assist in choosing and implementing the land- 
treatment demonstration approach. 


52046 (SNV—3001) Sensitvity of Swedish forest soils to 
acidification related to site characteristics. Troedsson, T. 
(National Swedish Environmental Protection Board, Solna). 
Jun 1985. 55p. NTIS (US Sales Only), PC A04/MF AOl. 
File Number DE86752975. 

The aim of this study of the sensitivity of forest soil to acidi- 
fication in Sweden is to give priority to an inventory of soils with 
different lability to increasing acidity and, for instance, also to radi- 
cal metods of soil scarification based upon the site factors. In this 
context it must be stressed that even accurate chemical determina- 
tion of the sesitivity of soil with a clear theoretical definition 
against acidification is of no value if the site has, for instance, sur- 
face water run-off, deep or thin soil, thick or thin humus layer, 
high or low groundwater table, etc., and also if the pH is about 3.5 
in Ao-horizon.In the following the aim is to give a pedogeographi- 
cal survey of forest soils and their sensitivity to atmospheric influ- 
ences of acidification and related problems. With 36 rets, 26 maps 
and 8 figures. 


(SNV-PM—1989) Effects on biological acidifica- 
tion on soil chemistry in coniferous stands of different age. 
Bergholm, J.; Andersson, R.; Ekman, F. (National Swedish 
Environmental Protection Board, Solna). Apr 1985. 56p. (In 
Swedish). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE86752976. 

In genuine pine forest the pH value will decrease in raw 
humus layers originating from harvesting and attain a minimum 
value at the age of 35 years. There after there will be source in- 
crease. The capacity of cation exchange follows the source pattern. 
It is dominated by H and Ca in the humus layer and by Al and H 
in the B-layer. The mobility of heavy metals in the humus at pH 
.equals 4.8 to 7.0 is increased in accordance with the series 
Fe<Al<Cu<Pb<Zn<Mn equals Cd. With 6 figures, 15 tabels 
and 17 refs. (G.B.). 
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52048 (UCID—20787) Subsurface distribution of hydro- 
carbons in the Building 403 Area at LLNL. Dresen, M.D.; 
Hoffman, F.; Lovejoy, S. Jr. (Lawrence Livermore Nation- 
al Lab., CA (USA)). Jul 1986. Contract W-7405-ENG-48. 
83p. NTIS, PC A0OS/MF A01; GPO Dep. File Number 
DE86015098. 

The loss of 9000 to 17,500 gallons of regular gasoline from 
an underground tank in the Building 403 area was investigated. 
Samples of saturated and unsaturated soil and ground water were 
collected and analyzed for total gasoline hydrocarbons and/or aro- 
matic hydrocarbons. These data have defined the vertical and later- 
al extent of hydrocarbons in soil and ground water in the Building 
403 area. Ground water analyses indicate that the aromatic con- 
stituents of gasoline, benzene, toluene, and xylenes (BTX) have not 
migrated horizontally as far as 200 ft southwest, 250 ft west, and 
500 ft northwest, northeast, and east from the leak. Low 
concentrations of benzene in wells 300 ft north and 350 ft southeast 
of the suspected leak indicate these wells are at or near the fringe 
of the BTX plume in ground water. Ground water analyses also in- 
dicate BTX has not migrated as deep as 185 ft below ground sur- 
face near the suspected leak. Short chain alphatic gasoline hydro- 
carbons have been detected in ground water in higher concentra- 
tions and further from the suspected leak than the aromatic hydro- 
carbons, suggesting that the short chain hydrocarbons are more 
mobile and may represent the leading edge of a hydrocarbon 
plume. In saturated soil, BTX in concentrations greater than 100 
ppM appears to have migrated preferentially to the southwest and 
northwest from the leak. ‘Beneath the leak, BTX concentrations 
greater than 1 ppM in unsaturated soil extend from about 20 ft to 
the water table, about 100 ft below ground surface. Existing data 
indicate BTX in concentrations greater than 1 ppM has preferen- 
tially migrated about 100 ft northwest of the suspected leak while 
similar BTX concentrations extend about 50 ft in other directions. 
The highest concentrations of gasoline hydrocarbons in both satu- 
rated and unsaturated soil occur in finer grained sediments, prob- 
ably as a result of greater sorption in such materials. 
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REFER ALSO TO CITATION(S) 50044, 50083, 50085, 50086, 50087, 50117, 
50120, 50136, 50153, 50154, 50157, 50164, 50166, 50173, 50174, 50667, 50774, 
50806, 50897, 51477, 51828, 52013, 52023, 52024, 52066, 52105, 52227 


(CONF-841187—Vol.2, pp 685-698) Production of 
AGS fast neutrino beam. 


radioactivity in local soil at oe 
P.J.; Hauptmann, M.G.; McIntyre, K.; Miltenberger, R.; 
Naidu, J. (Brookhaven ’ National Lab., Upton, NY). Apr 
1985. NTIS, PC Al6/MF AO1. File Menier DE85018026. 
Contract AC02-76CH00016. 

From 5. DOE environmental protection information meet- 
ing; Albuquerque, NM, USA (6 Nov 1984). 

Brookhaven National Laboratory (BNL) has recently decid- 
ed to construct a new neutrino production target station at the Al- 
ternating Gradient Synchrotron (AGS). To determine the environ- 
mental impact of this addition, a study is being conducted in the 
vicinity of the old target area to determine the radiological conse- 
quences of operating this experimental facility. Typical BNL soil 
samples were places at two locations near an operating target: at 
right angles to the target and behind thick shielding close to the 
direction of the incident beam. These samples were used to deter- 
mine radionuclide production and leaching information. A core was 
taken from beneath the concrete floor of the old target area and a 
monitoring well was installed down-gradient of the facility. Prelimi- 
nary results from all areas of the study are presented along with 
estimates of the potential environmental impact of the old and new 
facilities. 


(EGG—10282-1093) Aerial radiological survey of 

Aoune 10 anh 20 Mothin Yass Site. Mane of caren. Ootsher- 

November 1980. Feimster, E.L. (EG and G, Inc., Las 

Vegas, NV (USA). Remote a Lab.). Nov 1985. Con- 

tract AC08-83NV10282. 19p. NTIS, PC A02/MF AOl; 1; 
GPO Dep. File Number DE86014256. 

Radiological surveys were conducted over Areas 18 and 20 

at the Nevada Test Site (NTS) during the period 10 October 
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through 13 November 1980. Separate surveys of the two areas 
were conducted simultaneously using arrays of Nal(TI) scintillation 
crystals mounted on Messerschmitt-Bolkow-Blohm BO-105 and 
Hughes H-500 helicopters. Exposure rate contour maps due to total 
terrestrial gamma ray activity were produced for both areas. The 
most frequently occurring range of exposure rates was 17 to 25 
pR/h for both Areas 18 and 20; the total range varied from 12 to 
2000 pR/h. These values include an estimated cosmic contribution 
of 6 pR/h. An isocount rate contour map showing the distribution 
of count rates measured in the spectral window sensitive to cesium- 
137 was produced to show the extent of man-made contaminants in 
Area 18. In a similar manner, an isocount rate contour map show- 
ing the distribution of count rates measured in a spectral window 
sensitive to cobalt-60 was used to show the extent of man-made 
contaminants in Area 20. The extent of man-made contamination 
from the effluents of the various events in both areas shows pat- 
terns indicative of the prevailing winds during and after the events. 
Except for the presence of low levels of cesium-137 activity in the 
eastern half of Area 18, all contaminants can be correlated with the 
effluents of the various events. In Area 18, cesium-137 activity ap- 
pears to be spread over about 30 to 40 percent of the eastern half; it 
does not appear to be directly associated with the events in this 
area. The distribution and level of background radiation in the two 
areas are consistent with those measured during previous surveys. 


52051 ee a oS a“ Scr Cesium transfer on 

pastures from ion determined at 
Bremen, FRG. Boikat, U.; Fink, Ye to Univ., Germa- 
ny, F.R.). 1982. NTIS (US Sales Only), PC A14/MF A0l. 
File Number DE86703290. 

From Workshop on the measurement of soils to plant trans- 
fer factors for radionuclides; Wageningen, Netherlands (1982). 

The evaluation of Cs transfer from soil to permanent pasture 
vegetation on a podzolic sandy geest soil compared to marshy sites 
was the aim of the present investigation. In detail were pointed out: 
The edaphic character of the sampling site accounting for param- 
eters influencing Cs - plant uptake as the agricultural characteriza- 
tion of regional soil exploitation. Concentration ratios (CR) were 
determined with Cs-137 from weapon fallout, pot experiments with 
7 kg plots under greenhouse conditions with broad variation of ex- 

imental set ups for method comparison using Cs-134 and with 50 
kg soil blocks (large container experiments) under outdoor condi- 
tions for 2 vegetation periods. The methods used resulted in compa- 
rable CR-data, exceeding the estimated standard value of 0.05. Pod- 
zolic soil showed higher uptake compared to marsh soil (0.22 > 
0.09). The Cs transfer showed a broad local and time 
variability also with equal experimental conditions which may 
exceed definitively intended set up differences. As to be not signifi- 
cantly different can be judged: - marshy sites compared with each 
other - on the whole the 3 main experimental methods - soil pH 
ranging from 4.5 - 6.1, organic carbon content, Cs concentration in 
microquantities, exchangeable potassium and total Ca. With increas- 
ing age of soil-Cs, the transfer in general was depressed. 20 refs.; 1 
figure; 4 tabs. 


52052 et Pa a i 124-133) Transfer factors for 
Cs-137 and Pu- in the U.K. . Cawse, P.A. 
(UKAEA Aaa Energy Research Establishment, Har- 
well. Environmental and Medical Sciences Div.). 1982. 
NTIS (US Sales Only), PC Al4/MF AOl1. File Number 
DE86703290. 


From Workshop on the measurement of soils to plant trans- 
fer factors for radionuclides; Wageningen, Netherlands (1982). 
Transfer factors for Cs-137 and Pu-239+240 are determined 
for grass and other crops grown under normal agricultural (field) 
conditions in Gt. Britain (non-standard conditions). Transfer factors 
are also derived for crops cultivated in pots of soil, under glass- 
house conditions. The results, together with soil properties, are pre- 
sented in tables. In these studies, no deliberate addition of radionu- 
clides to soil was made. A brown earth used for pot trials has 
higher concentrations of radionuclides than other soils used, owing 
to a local long-term deposition of radioactive material from nuclear 
fuel reprocessing. The other soils contain ’ nuclear 
weapons fallout levels of Cs-137 and plutonium. 1 figure; 5 tabs. 
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52053 (INIS-mf—10413, pp 134-146) Transfer factors 
determined at Munich, FRG. Haisch, A.; Capriel, P.; Staerk, 
H. (Bayerische Landesanstalt fuer Bodenkultur und Pflan- 
zenbau, Muenchen, Germany, F.R.; Technische Univ. 
Muenchen, Garchin, & Germany, F.R. Lehrstuhl fuer Radio- 
chemie). 1982. NTIS (US Sales Only), PC A1l4/MF AO1. 
File Number DE86703290. 

From Workshop on the measurement of soils to plant trans- 
fer factors for radionuclides; Wageningen, Netherlands (1982). 

A report on the preliminary results from the first two years 
of a three years lasting investigation is presented. The experiment 
served for the assessment of transfer factors soil-plant for caesium 
and strontium at different soils in West Germany. Also transfer fac- 
tors were compared resulting from lysimeter experiments and from 
field trials. 8 tabs. 


52054 (INIS-mf—10413, pp 147-163) Influence of soil 
on 137Cs* by ts from long-term fallout 
on forest Kuehn, W.; Handl, J.; 
Schuller, P. (Gesellschaft fuer Strahlen- und Umweltfors- 
one m.b.H. Muenchen, Hannover, Germany, F.R. Ar- 
Radiooekologie). 1982. NTIS (US Sales Only), 

PC PC A 1aMF A01. File Number DE86703290. 

From Workshop on the measurement of soils to plant trans- 
fer factors for radionuclides; Wageningen, Netherlands (1982). 

The author tries to show if and to what extent the Cs-trans- 
fer to plants (grass) is related closely enough to different soil pa- 
rameters to make it worthwhile to develop mathematical models 
for the prediction of transfer coefficients for certain plants and sites 
based solely on soil parameters. The investigation deals with con- 
centrations found from fallout, i.e., very low concentrations leading 
to soil contaminations in the low range. It refers to the long-term 
transfer. Thus when the lower limit of fission product concentra- 
tions is reached, where reproducible, regular correlations with re- 
spect to retention capacities of soils and ion-uptakes of plants can 
still be calculated. 6 refs.; 5 figs.; 3 tabs. 


52055 (INIS-mf—10413, pp 172-227) Experimental soil- 
isotopes obtained 


plant transfer data of at the laboratory of 
terrestrial radioecology of CEN Cadarache (France). Saas, A. 
(CEA Centre d'Etudes Nucleaires de Cadarache, 13 - Saint- 
Paul-les-Durance, France. t. de Protection). 1982. (in 
French). NTIS (US Sales Only), PC Al4/MF A011. File 
Number DE86703290. 

From Workshop on the measurement of soils to plant trans- 
fer factors for radionuclides; Wageningen, Netherlands (1982). 


52056 re er one Uptake of *°Pu + 
“Py, “Am, Sr and into potatoes. Popplewell, 
D.S.; Ham, G.J.; Stather, J.W. (National Radiological Pro- 
tection Board, Chilton, UK). 1982. NTIS (US 
PC A14/MF A0O1. File Number DE86703290. 

From Workshop on the measurement of soils to plant trans- 
fer factors for radionuclides; Wageningen, Netherlands (1982). 

The objectives of this work are to measure season-by-season 
the uptake of plutonium, americium, *Sr and ‘Cs into potatoes 
grown in radioactivity contaminated sediments from an estuary 
near Ravenglass, Cumbria, and to provide the soil-to-plant transfer 
factors for modelling studies whose aim is to predict the dose to 
man through radioactive wastes finding their way into the food 
chain. The sediment had been contaminated as a result of dis- 
charges of radioactive waste into the Irish Sea from the nuclear 
fuel reprocessing plant at Sellafield. The accumulation of sediment 
leads to the pollution of coastal and estuarine land, hence the inter- 
est in measuring uptake factors into crops grown in that particular 
sediment. 10 refs.; 2 tabs. 


(INIS-mf—10415) Influences of liming on the soil- 
plant transfer of Ra-226 from acid soils field experiments. 
Aa. (Swedish Univ. of Agricultural Sciences, 
). 1985. 12p. (CONF-8502113—18). NTIS (US Sales 
ly), PC Al A01. File Number DE86703253. 
From 4. Nordic seminar on radioecology; Gol, Norway (27 ° 
Feb 1985). 
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The effects of liming of the plough layer in the early sixties 
on the contents of exchangeable Ca and Ra-226 in soil, and on the 
contents of Ca and Ra in the crops in the early eighties have been 
investigated. It was found that liming, while increasing the amounts 
of Ca, reduced the amounts of Ra and the ratio Ra/Ca exchange- 
able in soil. Liming influenced the plant upake of Ra more for the 
vegetative than for the generative parts of the grain crops. Howev- 
er, the reduction of the Ra/Ca-ratio in the former was not as effec- 
tive as in the soil. In the grain it was uncertain. The difference can, 
however, be explained by the fact that the minerals in straw and 
grain are more or less taken from different layers of the soil profile. 
The crop is more dependant on the plough layer during the early 
development than later, when grain is developed. 


52058 (iSH—67) Radon concentration and exposure to 


ag he aM Neuherberg (Germany, F.R.). Inst. 
Strahlenhygiene). May 1985. 37p. (In German). NTIS, 
PC E02; Available from NTIS as TIB/B86-07816. 

For this survey, in about every fifth mine in the Federal Re- 
public of Germany the concentrations of radon-222, and of the 
decay products were measured over a period of three days. Assum- 
ing that the measured values correspond to the annual average 
values of radon-222 concentrations and daughter product concen- 
trations in the mines under review, the annual exposure of miners 
to a-radiation is calculated. For two mines, the annual a-dose is 
found to be about the limit set by the ICRP for uranium miners. In 
these cases, simple measures would suffice to keep the dose below 
the defined limit. In one mine which is temporarily abandoned, the 
venting systems need to be improved before work in the mine can 
be resumed. The results show that for non-uranium mines in the 
Federal Republic of Germany, relatively simple improvement meas- 
ures will guarantee compliance with the ICRP dose limits for the 
inhalation of radon-222 and its decay products. 


52059 (NIRS-RSD—69, pp 11- ~/ Strontium-90 and 
(producing districts 


cesium-137 in milk for WHO — 
from November 1983 to January 1984, Environmental and di 
etary materials. Jun 1984. “NTIS (US Sales Only), PC ‘A03/ 
MF AO1. File Number DE86780482. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in milk from producing districts for WHO 
program were determined using radiochemical analysis. Raw milk 
was collected from 11 sampling locations. Milk in a stainless steel 
pan or a porcelain dish was evaporated to dryness followed by car- 
bonization and ashing. The maximum values of Sr-90 and Cs-137 
were 11.0+-0.50 pCi/l and 50.0+-0.90 pCi/l, respectively, in milk 
from Tokyo in February 1984. (KN) 


(ORNL/M—172) Environmental surveillance data 
report for the first quarter of 1986. (Oak Ridge National 
Lab., TN (USA)). Jul 1986. Contract AC05-840R21400. 
¢ ; ate A04/MF AO1; 1; GPO Dep. File Number 

The Department of Environmental Management (DEM) 
within the Environmental and Occupational Safety Division (E and 
OS) at the Oak Ridge National Laboratory (ORNL) is responsible 
for environmental surveillance to: (1) assure compliance with all 
Federal, State, and local standards for the prevention, control, and 
abatement of environmental pollution, (2) monitor the adequacy of 


ported as “less than (<)” the detection limit. This year, results that 
are negative (samples less than instrument background) are report- 
ed. If these data are compared to previous years, it will appear that 
average values for 1986 have decreased. Apparent decreases may 
be attributed to the reporting of negative values and the subsequent 
averaging of this data. Nonradionuclide results that are below the 
analytical detection limit are expressed as less than (<) the limit. In 
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reviewing the standardization of reporting of less than detectable 
values. Their recommendations will be incorporated in these re- 
ports as they become policy. 


clear Fuel and Waste im; 
vik up. GTUDSVI AB, Nykoeping (Sweden)). 28 Oct 1985. 
SVIK- NW —85-896). NTIS (US Sales Only), 
AS3/MF A01. File Number DE86703252. 

The recipient areas Klipperaasen and Bjulebo are completely 
different. Bjulebo is a coastal site at the Baltic where two types of 
recipients are identified: a brackish bay and a lake. Klipperaasen on 
the other hand is an inland site where lake and situated above a 
marked fracture zone in the bedrock. Gamma ray surveys, which 
covered representative soil types, gave average exposure rate 
values of about 18 »R/h for both sites. This corresponds to a radi- 
ation dose of about 1.5 mSv/y. Concentrations of Th and U were 
determined in rock, soil and plant samples and activities of Ra-226, 
Ra-228, Th-228, Cs-137 and K-40 in soil and plant samples. Aver- 
age concentrations in Klipperaasen samples are for granite (domi- 
nating rock) 20.7 ppm, Th and 6.6 ppm U, for soil (upper zone) 5.6 
ppm Th and 2.9 ppm U and for peat 1.8 ppm Th and 2.4 ppm U 
(dry weight). Fairly high concentrations were observed in some or- 
ganic soil samples, 11.5 ppm Th and 13.1 ppm U. The nuclides in 
the U and Th decay chains are usually in disequilibrium, indicating 
different migration patterns for the radium, uranium and thorium 
isotopes. A much higher root uptake of radium isotopes as com- 
pared to uranium and thorium isotopes was observed. The water 
quality and the content of U, Ra-226 and Rn-222 in ground and sur- 
face water samples were determined. The Ra-226/U-238 activity 
ratio is in average 0.1 for the Bjulebo and 3.1 for the Klipperaasen 
water samples, i.e. the uranium content is roughly the same where- 
as the Ra-226 content is very low in the Bjulebo water samples. 
With 12 refs. 


52062 Vegetation = and — in S.E. labrador, 


a es 
tion to fire history and 


physiography. Foster, 
G.A. (Harvard Univ., Petersham, MA). loa of f iecolowe, 
74: No. 2, 465-483(Jun 1986). 

The Betula papyrifera (paper birch) forest of the wilderness 
of southeastern Labrador is described. B. papyrifera forests range in 
size from less than 1 ha to several km?, display sharp borders with 
the adjoining conifer forests and are restricted to steep slopes that 
have burned in the previous 110 years. Floristically, the B papyri- 
fera community is distinguished from conifer forests by the pres- 
ence of fourteen differential species, by the scarcity of terrestrial 
cryptograms and by the development of a diverse understory of 
vascular plants. Three minimum conditions are necessary for B. pa- 
pyrifera forest development: (i) moist and well-drained soils, (ii) a 
nearby seed source, and (iii) an open site. The nearly exclusive re- 
striction of B. papyrifera forest to areas that have burned in the last 
110 years indicates that the open-site conditions necessary for stand 
initiation are largely created by lightning fires. Age-structure analy- 
sis demonstrates that, following fire, regeneration by B. papyrifera 
is rapid and results in the formation of an even-aged overstory. 
Gradual invasion of canopy openings by Picea mariana and Abies 
balsamea results in the progressive conversion to conifer forest. 
Fire maintains B. papyrifera and other early post-fire communities 
in a mosaic pattern and increases regional vegetation diversity. The 
pattern is not random, but is controlled by species autoecologies, 
the pattern of fires and physiography. The vegetation of southeast- 
ern Labrador is in a state of dynamic equilibrium. 
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5105 Site Resource And Use Studies 


REFER ALSO TO rae psy 49940, 50062, 50064, 50065, 50073, 
50074, 50075, 50078, 50082, 5085: 


(CONF-850314—Vol.3, pp 93-96) Applying 
system engineering methods to site characterization research 
for nuclear waste repositories. Woods, T.W. (Rockwell Han- 
ford Operations, Richland, WA). 1985. Arizona Board of 
Regents, Arizona Univ., College of Engineering, Tucson, 
AZ. File Number 1186006918. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
198: 

» Nuclear research and engineering projects can benefit from 
the use of system engineering methods. This paper is brief over- 
view illustrating how system engineering methods could be applied 
in structuring a site characterization effort for a candidate nuclear 
waste repository. System engineering is simply an orderly process 
that has been widely used to transform a recognized need into a 
fully defined system. Such a system may be physical or abstract, 
natural or man-made, hardware or procedural, as is appropriate to 
the system's need or objective. It is a way of mentally visualizing 
all the constituent elements and their relationships necessary to ful- 
fill a need, and doing so compliant with all constraining require- 
ments attendant to that need. Such a system approach provides 
completeness, order, clarity, and direction. Admittedly, system en- 
gineering can be burdensome and inappropriate for those project 
objectives having simple and familiar solutions that are easily held 
and controlled mentally. However, some type of documented and 
structured approach is needed for those objectives that dictate ex- 
tensive, unique, or complex programs, and/or creation of state-of- 
the-art machines and facilities. System engineering methods have 
been used extensively and successfully in these cases. The scientific 
methods has served well in ordering countless technical undertak- 
ings that address a specific question. Similarly, conventional con- 
struction and engineering job methods will continue to be quite 
adequate to organize routine building projects. Nuclear waste re- 
pository site characterization projects involve multiple complex re- 
search questions and regulatory requirements that interface with 
each other and with advanced engineering and subsurface construc- 
tion techniques. There is little doubt that system engineering is an 
appropriate orchestrating process to structure such diverse elements 
into a cohesive, well defied project. 


52064 (PNL—5967) Historical wildlife dynamics on 
Dugway Proving Ground: and disease trends in 
jack rabbits over two decades. Eberhardt, L.E.; Van Voris, 
P. (Pacific Northwest Lab., Richland, WA (U: SA)). Au 
1986. Contract AC06-76RL01830. Tip. NTIS, PC A04, 04/MF 
A011; 1; GPO Dep. File Number DE86015099. 

In an effort to determine whether US Army activities on the 
Dugway Proving Ground (DPG) have had an impact on resident 
wildlife, intensive studies have been conducted on the biology and 
ecology of the black-tailed jack rabbit (Lepus californicus) since 
1965. in addition, the incidence of endemic diseases in several spe- 
cies of resident wildlife on the DPG have been studied from the 
late 1950s through the mid-1970s. The objectives of this report are 
to: (1) compile and summarize the jack rabbit data and some of the 
disease information that is presently contained only in annual re- 
ports; (2) compare the DPG jack rabbit data to data available on 
other jack rabbit populations; and (3) analyze the data for unusual 
eee eee, Beas ieee er Me aap 
of disease. 


5106 Regulations 
REFER ALSO TO CITATION(S) 49885, 51876 


52065 (DOE/BP/25065—1)' CERCLA preliminary as- 
sessment (Comprehensive Environmental Response Compensa- 
Liability Act): BPA’s Ross Complex, Vancouver, 
mS USDOE Bonneville Power Administration 

otha ad Contract AI79-85BP25065. 132p. 


A0l; 1; GPO Dep. File Number 
DE86014104. 
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A Preliminary Assessment is the initial step in the determina- 
tion of a site’s environmental status under the Comprehensive Envi- 
ronmental Response, Compensation, and Liability Act (CERCLA), 
commonly known as Superfund. The Preliminary Assessment is 
conducted using available information, supplemented with an on- 
site visit. A preliminary Assessment addresses only site waste dis- 
posal activities covered under CERCLA, i.e., those activities which 
ceased prior to November 1978. The length of time that the Ross 
Complex has been in operation, and the directives under which it 
has operated have resulted in all hazardous waste activities falling 
under CERCLA purview. This document is a compendium of past 
and present activities which have been conducted at the site. The 
next phase of the CERCLA process is a site inspection. The site 
inspection will further characterize those areas of the Ross facility 
as identified in the recommendations of this Preliminary Assess- 
ment. As a part of this investigation, a series of test wells will be 
drilled to determine the depth to groundwater and direction of 
flow. This information is necessary to further evaluate any potential 
impact from the areas of concern identified in the Preliminary As- 
sessment. It should be noted however that none of the data evaluat- 
ed to date indicates any off-site migration of contaminates from the 
Ross Complex. 


52066 (GEPP-EM—964) Pinellas Plant environmental 
monitoring report 1985. (General Electric Co., Largo, FL 
(USA). Neutron Devices Dept.). Apr 1986. Contract AC04- 
76DP00656. 29p. NTIS, PC A03, A0l; 1; GPO Dep. 
File Number DE86015243. 

The effluent and environmental monitoring programs main- 
tained by the Pinellas Plant are designed to determine the efficien- 
cies of treatment and control mechanisms for environmental re- 
leases; to provide measurements of discharge concentrations for 
comparison with applicable standards; and to assess the concentra- 
tions of these discharges in the on-site and off-site environment. 
This report was prepared in accordance with the reporting require- 
ments of USDOE Draft Order 5484.1A, “Environmental Protec- 
tion, Safety, and Health Protection Information Reporting Require- 
ments.” All radiological and chemical effluents were found in com- 
pliance. 


52067 arUuG/ 25) Financing the removal of old 
toxic sites. The US ' ’, Mueller, F.G. 
(Wissenschaftszentrum Berlin (Germany, F.R.). Internation- 
ales Inst. fuer Umwelt und Gesellschaft). 1985. 2ip. (In 
German). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86752775. 

As reaction to the environmental problems caused by aban- 
doned toxic waste sites, the US-Congress introduced the ‘Super- 
fund-legislation’ in 1980 which triggered out initiatives in other 
countries to implement similar effective measures for the removal 
of dangerous toxic waste sites. A similar unequivocal political deci- 
sion is still outstanding for the FRG. The institutional framework 
of these required funds - a special fund or general public budget - is 
only a problem of secondary importance. Decisive, however, is that 
the political authorities establish an efficient instrument for the re- 
moval of the old toxic sites, which incorporates the polluter pays 
principle. Such a clean-up programme could be composed of a spe- 
cial fund, financed by taxes and/or user fees, and an insurance pro- 
gramme for personal and property damages, complemented by a 
preventative toxic waste management legislation. 
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REFER ALSO TO CITATION(S) 51801, 52036, 52273, 52274, 52275 


(IAEA-R—3026-F) Radiotracer studies on the mol- 
ethanolamine 


ebruary 1985. (International Atomic oe 
bi ey (Austria)). Feb 1986. . NTIS (US Sales Only), 
PC A02/MF AO1. File Number 186780564 
Studies on the stability of the molluscicide niclosamide in 
aqueous solutions and its retention by living organisms are report- 
ed. 


(IAEA-R—3026-F, 6-12) Stability of niclosa- 
local conditions. El Hindi, A.M.; Sidra, 

(Ministry of Health, Chemical Labs., Khartoum, 
Sudan) Feb 1986. NTIS (US Sales Only), PC ‘A02/MF 
A01. File Number DE86780564. 

In Radiotracer studies on the molluscicide niclosamide, etha- 
nolamine salt to determine its stability in water uptake and metabo- 
lism in plants and bioaccumulation in fish. Final report for the 
period 12 Jan 1981-28 February 1985. 

The stabili stability of "C-labelled niclosamide was studied in dis- 
tilled water at two different pH values and in canal water. 2 mg/1 
niclosamide solutions were exposed to direct atmospheric condi- 
tions. The activity was followed by radioassay and the concentra- 
tion of niclosamide was determined by GLC. The total activity was 
found to decrease to 46.0% in weakly acidic solution (pH 6.5), 45% 
in neutral solution (pH 7.0) and 16.7% in filtered canal water after 
three weeks. GLC analysis showed that niclosamide concentration 
had dropped to 0.05, 0.06 and 0.03 mg/1 in weakly acidic, neutral 
medium and canal water after the same period. GLC analysis as 
compared to radioassay indicated the presence of increasing 
amounts of degradation product(s), in the chloroform extracts of 
water with time, which were not detected by GLC. 4 refs, 2 figs, 1 
tab. 


52070 by tay Our nation’s wetlands: an 
ee Se force report. Horwitz, E.L. (Council on En- 
vironmental Quality, Washington, DC (USA)). 1978. 82p. 
NTIS, PC A05/MF AO1. 

The booklet was written in an attempt to provide a broad 
and balanced review of the status of the nation’s wetlands. Wide- 
spread public awareness of the importance of guarding the wetland 

i was stimulated by Congressional debates on Section 404 of 
the Federal Water Pollution Control Act as well as by recent state 


(TR-EL—82-4/82-11.38) Species profiles: life his- 
environmental requirements of coastal fishes and 
invertebrates (North Atlantic). Atlantic herring. Kelly, K.H.; 
Moring, J.R. (Maine Univ., Orono (USA). Maine - 
tive Fish and Wildlife Research Unit; Fish and Wildlife 
Service, — LA (USA). National Wetlands Research 


tories and 


Center). Apr 1986. 29p. NTIS, PC A03/MF AOI. File 
Number TI 1598. 

Atlantic herring (Clupea harengus) spawn offshore, deposit- 
ing sheets of eggs on the bottom. They usually spawn in late 
summer or in fall. Fecundity of Atlantic herring in the Gulf of 
Maine ranged from 33,000 to 185,000 eggs/female. After i 
adults usually migrate to warmer areas to overwinter. All life 
feed on zooplankton. Adult herring reach their peak 
August or September. The Atlantic herring supports a major 
<a nace Leagan teieamaeenaa onic ones 
landings was $4.3 million for 1976-1982. Atlantic herring are si 
cant in the diet of many predators. For juvenile herring, the 
level of salinity tolerance is about 5 ppt; older herring ly 
prefer higher salinities, and spawning occurs only at 32-3 
Saceil degelllide sate arate ate hating: ikem emcee. 
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tions of =1000 mg/1 and sulfuric acid and ferrous sulfate at dilu- 
tions = 1:8,000 cause heavy larval mortality. 


52072 (TR-EL—82-4/82-11.44) a profiles: life his- 
environmental 


invertebrates 
USA) Califo ein Cooper ,e Faheny Rees h Uni it Fish 
‘ornia ive esearch Unit; 

and Wildlife LA (USA). National Wetlands 
Research Center). eee 1986. 14p. NTIS, PC A02/MF AOI. 
File Number T18690 

The California halibut, Paralichthys californicus, usually 
lives nearshore at depths of 100 m or less. It spawns at depths of 5 
to 18 m; spawning is from February to July and peaks in May. 
Some California halibut may live as long as 30 years. Annual com- 
mercial catches (1916-1984) for California ranged from 29 to 779 t. 
Juvenile halibut feed on zooplankton and small fish; adults are 
almost totally piscivorous. Adults preferred temperatures of 15 to 
23°C. Shallow bays and estuaries are probably important nursery 
grounds for the California halibut. Information about the environ- 
mental requirements of the California halibut is scarce. 


52073 (TR-EL—82-4/82-11.46) ee profiles: life his- 
tories and environmental requirements of coastal fishes and 
invertebrates (South Atlantic). American shad. Facey, D.E.; 
Van Den Avyle, M.J. (Georgia Univ., Athens (USA). Geor- 
Co Fishery Research Unit; Fish and Wildlife 
, Slidell, LA (USA). National Wetlands Research 
Center). Apr 1986. 25p. NTIS, PC A02/MF AOl1. File 
Number TI86901599. 
The American shad (Alosa sapidissima) was the most valua- 
ble food fish on the Atlantic coast perior to the 1940's; but landings 


gate offshore in areas within the North Atlantic Bight during 
summer, move southward in coastal waters during fall and early 
winter, and move up rivers to spawn during late winter and spring. 
In rivers in the South Atlantic Region, the spawning run peaks 
during January and February, but can continue through April and 
May. Larval shad live in upriver areas and eat a variety of small 
invertebrates. Juveniles gradually move downriver and live estu- 
aries, where they grow to about 100 mm in length and migrate to 
sea where they live 3-5 years before maturing. Most American shad 
return to their natal river to spawn; and in the South Altantic 
Bight, most adults die after spawning once. Development of eggs 
requires water temperatures of 14 to 20°C, dissolved oxygen con- 


by excessive alteration of the river flow. 


52074 (TR-EL—82-4/82-11.47) ery profiles: life his- 
environmental requirements of 


tories and 
invertebrates (Pacific Southwest). 
(Humboldt State Univ., Trinidad, CA (USA). Fred Telon- 
icher Marine Lab.; Fish and Wildlife Service, Slidell, LA 
(USA). National Wetlands Research Center). Apr 1986. 17p. 
NTIS, PC A02/MF AO01. File Number T186901604. 
The spiny lobster (Panulirus interruptus) supports a valuable 
along the southern California coast. 
takes place from March to August in water 50 to 100 ft 


11 pelagic stages in 7 to 9 months. 
2.5 months before the lobster trans- 
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(TR-EL—82-4/82-11.49) Species life his- 
tories and environmental requirements of coastal fishes and 
invertebrates (Pacific Southwest). Chinook salmon. Allen, 
M.A.; Hassler, T.J. 1 Come State Univ., Arcata, CA 
(USA). California Rat Fishery Research Unit; Fish 
and Wildlife Service, Slidell, LA (USA SA). National Wetlands 
Research Center). poe 1986. 33p. NTIS, PC A03/MF AOl1. 
File Number TI86901605. 

The chinook salmon (Oncorhynchus tshawytscha) is a valua- 
ble sport and commercial fish species and accounted for over 69% 
of the salmon caught off the California coast from 1971 through 
1983. Chinook salmon runs in the Sacramento River, the major pro- 
ducer of chinook salmon in California, are devided into fall, late 
fall, winter, and spring runs. Other coatal rivers have fall and 
spring runs of chinook or only a fall run. After hatching, the sac- 
fry live in the gravel for a month or longer before they emerge as 
fry. Some fry migrate immediately to saltwater, other remain 2 to 
12 months in freshwater before migrating. They remain in the 
ocean from 1 to 7 years; most females mature and return to fresh- 
water to spawn after 2 to 4 years at sea. Some males return to 
spawn after only 1 year in the ocean, but most return after 2 to 4 
years. All chinook salmon die after they reenter freshwater, wheth- 
er they spawn or not. 


52076 (TR-EL—82-4/82-11.50) Species profiles: life his- 
tories and environmental requirements of coastal fishes and 
invertebrates (Pacific Southwest). Northern anchovy. Kucas, 
S.T. Jr. (Humboldt State Univ., Arcata, CA (USA). Califor- 
nia Cooperative Fishery Research Unit; Fish and Wildlife 
Service, Slidell, LA “CUSA). National Wetlands Research 
Center). Apr 1986. 17p. NTIS, PC A02/MF AOl1. File 
Number T186901606. 

The northern anchovy (Engraulis mordax) generally is found 
in costal waters. It moves offshore in winter and returns inshore in 
spring. Although anchovies spawn throughout the year, most 
spawn in winter and spring. Few northern anchovies live longer 
than 7 years. Commercial catches (1916-1982) for California ranged 
from 27 to 143,000 t. Anchovies are primarly planktophagous in all 
life stages; their diet consists of zooplankton, phytoplankton, and 
fish. Anchovy have been collected at water temperatures of 8 to 
23°C. 


52077 (TVA/ONRED/AWR—86/18) Cumberlandian 
Mollusk Conservation Program. Activity 4: artificial culture. 
Isom, B.G. (Tennessee Valley Authority, Knoxville (USA). 
Div. of Air and Water Resources). Feb 1986. 37p. NTIS, 
PC A03/MF A01. File Number DE86901706. 
ts conducted in our laboratory have resulted in 
techniques capable of transforming freshwater mussel glochidia and 
maintaining then to a size quite likely to survive in the wild. These 
procedures were intended primarily for use on extremely rare or 
endangered species which may not be reproducing in nature. While 
not yet tested on these species, the potential for success seems quite 
high. The procedures also could be used to augment natural popu- 
lations of commercial mussle species or to establish populations in 
new or rehabilitated habitats. 20 refs. 
from confined 


52078 Interpretation of data 
the Deep-Basin Brine 


underpressured aquifers exemplified 
aquifer, Palo Duro Basin, Texas. Orr, E.D.; Kreitler, C.W. 
Cn. of Texas, Austin). Water Resources Research; 21: No. 

4, 533-544(Apr 1985). Contract AC97-83WM46651. 

Investigations of underpressure aquifers can be improved by 
accounting for factors that impede accurate interpretation of pres- 
sure-depth plots. Poor data quality and distribution obscure true 
pressure-depth trends. Plotted data may also be distorted by the hy- 
drogeologic setting, i.e., the surface topography, the structural dip 
of the aquifer, and the potentiometric surface. In the Palo Duro 
Basin in the Texas Panhandle, distortions caused by the hydrogeo- 
logic setting are reduced by delineating regions having little vari- 
ations in surface topography and in structural dip of the aquifer. 
plots for these regions vary considerably. The ef- 
fects of the hydrogeologic setting on these plots were evaluated by 
computing pressure-depth data for flow parallel to. the structural 
dip of the aquifer in each region. By comparing regression lines 
through real pressure-depth data with those through computed 


ERA-11/22 / 7090 


data, true hydrologic conditions could be distinguished from the 
misleading effects of the hydrogeologic setting on pressure-depth 
plots. 
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REFER ALSO TO CITATION(S) 49869, 49870, 49871, 49916, 50109, 50111, 
50113, 50300, 50861, 50875, 51876, 51966, 51969, 51970, 51986, 51987, 51988, 
51989, 51991, 52000, 52012, 52044, 52048, 52178 


52079 (AD-A—168224/4/XAB) Installation restoration 
program, Phase 2. Confirmation/quantification. i. 1, 
Volume 1. Technical report. Sections 1-3. Final report, Octo- 

ber 1984-April 1985. Dunn, A.L.; Jones, D.L.; Sheedy, K.A. 
(Weston (Roy F.), Inc., West Chester, PA (USA)). 28 Jun 
1985. 178p. NTIS, PC A09/MF AO1. 

A problem-confirmation study was performed at Castle AFB 
and included 21 potential contaminant-source sites identified in the 
Phase I Report as requiring field investigation. The potential source 
sites were grouped into 16 investigation sites, including the area of 
a confirmed plume of TCE contamination in ground water. The 
field investigations, conducted from October 1984 to April 1985, in- 
cluded installation of 27 new monitor wells and 11 shallow lysi- 
meters, collection of sediment samples for surface soil, shallow bor- 
ings, and drainage ditches, geophysical surveys of three sites, two 
rounds of surface and groundwater sampling and water-level meas- 
urements, and pilot-test operations on a Base production well. Ana- 
lytes include volatile organic compounds, TOC, TOX, oil and 
grease, as well as phenols, nitrate, metals, pesticides and herbicides 
at selected sites. Of the 16 sites investigated, 12 were recommended 
for further groundwater study, either through continued monitoring 
of existing wells, or through expansion of the monitoring network. 
The TCE plume in the shallow aquifer was delineated and recom- 
mended for immediate feasibility study; additional investigation to 
locate the source of the plume and to define its extent in off-Base 
areas and in an underlying aquifer were also recommended. Con- 
tents of this vol.: Introduction; Environmental Setting; Field Pro- 
gram. 


52080 (AD-A—168225/1/XAB) Installation restoration 
program, Phase 2. Confirmation/quantification. Stage 1. 
Volume 1. Technical report. Sections 4-7. Final report, Octo- 
ber 1984-April 1985. Dunn, A.L.; Jones, D.L.; Sheedy, K.A. 
(Weston (Roy F.), Inc., West Chester, PA (USA)). 28 Jun 
1985. 106p. NTIS, PC A06/MF AO1. 

A problem-confirmation study was performed at Castle AFB 
and included 21 potential contaminant-source sites identified in the 
Phase I Report as requiring field investigation. The potential source 
sites were grouped into 16 investigation sites, including the area of 
a confirmed plume of TCE contamination in ground water. The 
field investigations, conducted from October 1984 to April 1985, in- 
cluded installation of 27 new monitor wells and 11 shallow lysi- 
meters, collection of sediment samples for surface soil, shallow bor- 
ings, and drainage ditches, geophysical surveys of three sites, two 
rounds of surface and groundwater sampling and water-level meas- 
urements, and pilot-test operations on a Base production well. Ana- 
lytes include volatile organic compounds, TOC, TOX, oil and 
grease, as well as phenols, nitrate, metals, pesticides and herbicides 
at selected sites. Of the 16 sites investigated, 12 were recommended 
for further groundwater study, either through continued monitoring 
of existing wells, or through expansion of the monitoring network. 
The TCE plume in the shallow aquifer was delineated and recom- 
mended for immediate feasibility study; additional investigation to . 
locate the source of the plume and to define its extent in off-Base 
areas and in an underlying aquifer were also recommended. Con- 
tents of this vol.: Results and Conclusions; Alternatives; Recom- 
mendations; References. 


52081 ag gg wae et Installation restoration 
Confirmation/ 


program, 2. ‘quantification. yp 1, 
Volume 2. dean A through D. Final report, October 
1984-April 1985. Dunn, A.L.; Jones, D.L.; Sheedy, K.A. 
(Weston (Roy F.), Inc., West Chester, PA (USA)). 28 Jun 
1985. 217p. NTIS, PC A10/MF AO. 
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A problem-confirmation study was performed at Castle AFB 
and included 21 potential contaminant-source sites identified in the 
Phase I Report as requiring field investigation. The potential source 
sites, were grouped into 16 investigation sites including the area of 
a confirmed plume of TCE contamination in ground water. The 
field investigations, conducted from October 1984 to April 1985, in- 
cluded installation of 27 new monitor wells and 11 shallow lysi- 
meters, collection of sediment samples for surface soil, shallow bor- 
ings, and drainage ditches, geophysical surveys of three sites, two 
rounds of surface and groundwater sampling and water-level meas- 
urements, and pilot-test operations on a Base production well. Ana- 
lytes include volatile organic compounds, TOC, TOX, oil and 
grease, as well as phenols, nitrate, metals, and herbicides 
at selected sites. Of the 16 sites investigated, 12 were recommended 
for further groundwater study, either through continued monitoring 
of existing wells, or through expansion of the monitoring network. 
The TCE plume in the shallow aquifer was delineated and recom- 
mended for immediate feasibility study; additional investigation to 
locate the source of the plume and to define its extent in off-Base 
areas and in an underlying aquifer were also recommended. Con- 
tents of this vol.: Acronyms, Definitions, Nomenclature, Units of 
Measurement; Task Order: Statement of Work; Biographies of Key 

ersonnel. 


(AD-A—168228/5/XAB) Installation restoration 
program, Phase 2. ~— tion/ Stage 1. 
Volume 2. Appendix H. Final report, October 1984-April 
1985, Dunn, A.L.; Jones, D.L.; Sheedy, K.A. (Weston (Roy 
F.), Inc., West Chester, PA (USA)). 28 Jun 1985. 14lp. 
NTIS, PC A07/MF AOI. 

A problem-confirmation study was performed at Castle AFB 
and included 21 potential contaminant-source sites identified in the 
Phase I Report as requiring field investigation. The potential source 
sites were grouped into 16 investigation sites, including the area of 
a confirmed plume of TCE contamination in groundwater. The 
field investigations, conducted from October 1984 to April 1985, in- 
cluded installation of 27 new monitor wells and 11 shallow lysi- 
meters, collection of sediment samples from surface soil, shallow 
borings, and drainage ditches, geophysical surveys of three sites, 
two rounds of surface and groundwater sampling and water-level 
measurements, and pilot-test operations on a Base production well. 
Analytes include volatile organic compounds, TOC, TOX, oil and 
grease, as well as phenols, nitrate, metals, pesticides and herbicides 
at selected sites. Of the 16 sites investigated, 12 were recommended 
for further groundwater study, either through continued monitoring 
of existing wells, or through expansion of the monitoring network. 
The TCE plume in the shallow aquifer was delineated and recom- 
mended for immediate feasibility study; additional investigation to 
locate the source of the plume and to define its extent in off-Base 
areas and in an underlying aquifer have were recommended. Con- 
tents of this Vol.: Field Sample Log Sheets. 

52083 (AD-A—168230/1/XAB) Installation 

program, Phase 2. Confirmation/ Stage 1. 
Volume 2. Appendix J-M. Final report, October 1984-April 
1985. Dunn, A.L.; Jones, D.L.; Sheedy, K.A. (Weston (Roy 
F.), Inc., West Chester, PA (USA)). 28 Jun 1985. 226p. 
NTIS, PC Al1/MF AO1. 

A problem-confirmation study was performed at Castle AFB 
and included 21 potential contaminant sources sites identified in the 
Phase I Report as requiring field investigation. The potential source 
sites were grouped into 16 investigation sites, including the area of 
a confirmed plume of TCE contamination in groundwater. The 
field investigations, conducted from October 1984 to April 1985, in- 
cluded installation of 27 new monitor wells and 11, shallow lysi- 
meters, collection of sediment samples from surface soil, shallow 
borings, and drainage ditches, geophysical surveys of three sites, 
two rounds of surface and groundwater sampling and water-level 
measurements, and pilot-test operations on a Base production well. 
Analytes include volatile organic compounds, TOC, TOX, oil and 
grease, as well as phenols, nitrate, metals, pesticides and herbicides 
at selected sites. Of the 16 sites investigated, 12 were recommended 
for further groundwater study, either through continued monitoring 
of existing wells, or through expansion of the monitoring network. 
The TCE plume in the shallow aquifer was delineated and recom- 
mended for immediate feasibility study; additional investigation to 
locate the source of the plume and to define its extent in off-Base 
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areas and in an underlying aquifer were also recommended. Con- 
tents of this vol.: Laboratory QA/QC Plan. 


(BMFT-FB-M—86-001) Organic ————- 


Weber, K.; Weigelt, S.; Weigelt, V (Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.)). 
Jul 1986. 78p. (in German). S (US Sales Only), PC 
A05/MF AO1. File Number DE86752876. 

A variety of organic environmental chemicals has been iden- 
tified in water, sediments and organisms in the estuaries of rivers 
Elbe, Weser, Ems and in adjacent coastal waters. PCB and octach- 
lorostyrene were the predominant compounds in fish livers. Elevat- 
ed levels of plasticizers but also of e.g. triazines were found in the 
water. It was observed that bioconcentration of PCB in marine ani- 
mals resulted in species specific component profiles. Biokinetic 
studies also exhibited species specific processes of elimination of 
various PCB components. Results of laboratory experiments were 
found to be transferable to the natural environment in appropriate 
in situ experiments. Fish livers were analysed for seasonal. variation 
of enzyme activities. With 40 refs., 15 tabs., 25 figs. 


(CONF-860983—2) Effects of toxic pollutants on 


extrapo 
Patil, G.P.; Suter, G.W. II; Taillie, C. (Pennsy 
Univ., University Park (USA). Center for Statistical Ecolo- 
gy and Environmental Statistics; Oak Ridge National Lab., 
TN (USA). Environmental Sciences Div.). 1986. Contract 
AC05-840R21400. 5p. NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number D 14639. 
From Oceans '86; Washington, DC, USA (23 1986). 
Data extrapolations are required to assess the effects of toxic 
pollutants on aquatic resources. We present a procedure that uses 
maximum likelihood methods of estimating a functional linear rela- 
tionship for extrapolation. Optimal estimates for the variance of the 
extrapolation parameters as well as the fitted values do not exist. 
We propose several alternative variance estimates which are used 
for computations of the extrapolated chronic benchmark and its dis- 
tribution. Improved estimates can be obtained by applying comput- 
er-intensive resampling methods. 


52086 (DGMK—335-01) Temperature dependence of the 
naerall.ocuring’microrganiom population, Minas,” W. 


naturally occurring 

(Deutsche Gesellschaft Mineraloel 
Kohlechemie e.V., Hamburg (Germany, FR) 1985. 1 
(In German). NTIS, PC Ell; Available from NTIS as / 
B86-08179. 

The microbial degradation of the heavy fuel oil, Bunker C, 
was investigated at different temperatures and at different seasons. 
Laboratory experiments were carried out with naturally occurring 
microorganism populations. It could be shown that the degradation 
of this Bunker C-oil was 3.9 times faster in summer at 18°C than in 
winter at 4°C. It was also confirmed that the degradation in a 
closed system stagnated in winter after 6.6% oil was degraded, 
whereas in summer more than 25% of this oil was degraded. The 
increase of oil degrading bacteria in the oiled water samples indi- 
cated an adaptation of the bacteria to the oil. In situ experiments 
were carried out in the North Sea, to supplement the laboratory ex- 

periments. During these experiments, up to 70% of the oil disap- 
peared with 6-9 weeks. Observations of the self-purification poten- 
tial of an oiled pier have shown that, within one year, stones in 
front of the pier and the pier itself were free of oil at exposed loca- 
tions, in contrast to sheltered locations, wehre oil was still visible 
after this time. With 35 figs., 25 tabs., 73 refs. 


52087 (DOE/PETC/TR—86/7) Supercritical extraction 
of phenolic wastewater. Krukonis, V. (Phasex Corp., Law- 
rence, MA (USA)). 28 Apr 1986. Contract AH22- 
85PC81603. 35p. NTIS, PC A03/MF AOl; 1; GPO Dep. 
File Number. DE86012336. 

Synthetic phenol solutions were used to model a phenol-con- 
taining wastewater. A matrix of conditions of carbon dioxide pres- 
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sure and temperature and phenol-water concentration was investi- 
gated. The testing program consisted of four parts, viz., (1) deter- 

mination of distribution coefficients of phenol in a static system; (2) 
determination of selectivity (and verification of distribution coeffi- 

cients) in a flow system; (3) determination of mass transfer effects; 
and (4) measurement of neat phenol solubility and separation of 
phenol at intermediate pressure. A description of the tests and the 
procedures for obtaining the data that can be used to assess the po- 
tential of extracting phenol-containing wastewater using supercriti- 

cal carbon dioxide is presented. 


52088 (ECRC/M—2058) Oxidation by UV and ozone of 
contaminants in deionised and raw mains water. Francis, P.D. 
(Electricity Council Research Centre, Capenhurst (UK)). 
May 1986. 19p. Electricity or Research Centre, Ca- 
penhurst, Chester CH1 6ES, UK 

Experiments were carried out to show that the partial oxida- 
tion by ozonation of contaminants in drinking water can be ex- 
tended to total oxidation by the combination of UV and ozone. Or- 
ganic contaminants dissolved in deionised pretreated and raw mains 
water were reacted with ozone, and with UV light and ozone. The 
reduction in total organic carbon (TOC) and direct oxidation of 
halogenated compounds were measured throughout the treatmeft 
process. The rate of TOC reduction was also compared for differ- 
ent methods of injecting ozone injected upstream and inside the re- 
actor. 


52089 (GKSS—86/E/8) Nitrification and nitrate reduc- 
tion in water and sediment of river Elbe. Wolter, K.; Knauth, 
H.D.; Kock, H.H.; Schroeder, F. (GKSS-Forschungszen- 
trum Geesthacht G.m.b.H., Geesthacht-T hude (Ger- 
many, F. —_. 1986. 20p. (In German). S, PC E07; 
Available from NTIS as TIB/A86-09156. 

In September 1983 surface sediment samples from the area 
between Hamburg and Brunsbuettel were taken for which rates of 
activity were obtained. Thereafter an investigation of seasonal 
changes in microbial activity resulted in a strong yearly cycle of 
nitrifying organisms with maxima in July/August. Correspondingly, 
the ammonium concentrations reached minimum values at this time. 
The activity of nitrate reducing organisms was not accompanied by 
changes in nitrate concentrations in the waterphase at this time. 
The results of an in situ bell jar experiment were found to be con- 
sistent with the independently determined comparatively high rates 
of nitrifying and nitrate reducing activities at the sediment surface. 


52090 (NP—6752753) ARW annual report 1984. (Ar- 
beitsgemeinschaft Rhein-Wasserwerke e.V., Duesseldorf 
(Germany, F.R.)). 1984. 338p. (in German). NTIS (US 
Sales Only), PC A15/MF AO1. File Number DE86752753. 

The data of the development of the water quality of the 
River Rhine are described in continuation in this annual report by a 
number of measured values. The observations and measurement re- 
sults and the derivated consequences are presented in six scientific 
documents. The results are: The Rhine water quality has not been 
improved in 1984 concerned to any of the studied parameters. The 
most important problem out of the view of drinking water supply is 
the load of the Rhine with organic substances difficulty to be de- 
composed by biological methods. Serious treatment problems are to 
be expected for the present Rhine water quality only in case of a 
longer continuing low level of the Rhine water. Organic trace sub- 
stances in the past year did not affect the drinking water quality at 
any place or at any time in a considerable way. The dependence of 
the total concentration of organic matter upon the water flood sca- 
ciely noticeable in the last time in the Rhine mainly is due to an 
ever larger portion of organic load with its origin in the erosions 
and not in waste waters. - In this book no further separate abstracts 
of the included six articles were prepared. (orig./HBR). 


Sleds ar ee eS o> 
and other indications of anthropogenic in ground- 
valley sediments in the 


water, river water, and 
north-west of Reichel, B. (Er -Nuernberg 
Univ., Erlangen (Germany, FR). 3 Jul 1982. 105p. dn 
German). S (US Sales Only), PC A06/MF AOI. File 
Number DE86770198. 

In the north-west of Erlangen the preparation of drinking 
water and the waste water treatment are achieved in the very 
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neighbourhood. In the west of the river Regnitz the municipal wa- 
terworks are winning bank-filtered drinking water from the quar- 
tary valley filling by using a series of surface wells (northern set- 
ting). Opposite to this, the sewage purification plant is passing its 
waste waters into the river just in the sample region of the northern 
setting, and is depositing part of its sewage slurries on porous, un- 
sealed ground. A hydrologic-hydrochemical -bacteriologic measure- 
ment series in the river and in the groundwater observation wells 
on both river banks, completed by analysis of precipitation water 
and terrace sediments, presents the basis of this study. Resulting 
from the spatial-temporal distribution of water level and water tem- 
perature, a hydrologic model is developed permitting assertions on 
the micro-regional influence of potential pollution sources: because 
the riverbed is unsealed and the conductor thickness is small com- 
pared with the river-width, the Regnitz is preventing a hydraulic 
connection of the groundwater bodies of both banks at large. 
(orig./HBR). 


52092 (PB—86-202801/XAB) Laser-induced destruction 
of toxic chemicals contained in waste water. Report on Phase 
1, . Porter, J.H.; Sharma, P.K. (Energy and 


a ee 'Inc., East Cambridge, MA 
(USA). Ape Apr 1983. 37; S, PC A03/MF AOl1. 
Sponsored by Notional Science Foundation, Washington, 


The feasibility of using laser radiation to remove toxic spe- 
cies from waste water was investigated. Benzene, phenol, and 
chlorobenzene were selected as representative of the aromatic 
groups typically encountered in common toxic substances. These 
species were introduced in water in concentrations ranging from 1 
to 100 ppm and irradiated with 100 mJ energy pulsed from an ex- 
cimer laser: the parent aromatic species were readily destroyed. 
Energy inputs required to destroy a mole of each of the species 
were deduced, and the required energy input for chlorobenzene 
was found to be significantly lower than for benzene. Laser radi- 
ation may be effective in removing toxic species from water. 


on Phase 1, Walsh, F.W.; Morris, R. 
ogies, Inc., tama MA (USA). A <a 1983. 34p. NTIS, PC 
A03/MF A\ 

eanenes by National Science Foundation, Washington, 
DC. Div. of Industrial Science and Technological Innovation. 

Research was undertaken to determine whether certain or- 

can be used as catalysts in the electrochemical hy- 

droxylation of chlorinated organic pollutants such as polychlorinat- 
ed biphenols (PCBs). The rate and extent of PCB homolog removal 
by catalyzed electrochemistry in aqueous solutions were studied. 
The effect of electrolyte pH, constituent ions, and oxygen content, 
as well as the metal center in the organometallic catalyst, on PCB 
removal was evaluated. Electrochemical removal of PCBs on cata- 
lyzed-carbon electrodes was found to be technically feasible with 
lower chlorination PCB homologs being rapidly removed by specif- 
ic catalysts. 


52094 (PB—86-211828/XAB) Relationship between o- 


Mary! report, 
vember 1983-April 1985. Bachman, L.J.; Katz, B.G. (Geo- 
logical —e Towson, MD (USA); Maryland Dept. of 


Natural urces, a (USA). Power Plant Siting 
Program). Apr 1986. 45p. S, PC A03/MF AOl. 

Sponsored by. Maryland Dept. of Natural Resources, Annap- 
olis. Power Plant Siting Program. 

Precipitation, surface water, and shallow ground-water sam- 
ples were collected in eastern Maryland to determine if acidic pre- 
cipitation is affecting the chemical quality of water in the Columbia 
aquifer--an unconsolidated sand and gravel deposit. Thirty-eight 
water samples were collected from 11 wells, and 9 samples from 3 
stream sites between February and June 1984. Ground-water and 
surface-water samples contained chemical species with significantly 
different concentration from those of precipitation. Ground-water 
and sulfate and had lower hydrogen-ion concentrations than pre- 
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cipitation. Dissolved aluminum in most of the other ground-wate: 
samples was at or near the detection limit of 0.01 mg/1. 


52095 (PB—86-212552/XAB) Epa (Environmental Pro- 
tection Agency) ground-water research programs. (Environ- 
mental Protection Agency, Washington, DC (USA). Office 
of Environmental Processes and Effects Research). Apr 
1986. 47p. (EPA/600/8—86/004). NTIS, PC A03/MF Al. 
The US Environmental Protection Agency’s ground-water 
research programs are described. The programs focus on protection 
of ground-water resources by eliminating or controlling sources of 
contamination; understanding and predicting the movement and at- 
tenuation of contaminants in the subsurface; monitoring for con- 
tamination; restoring polluted aquifers; and ensuring that research 
findings are conveyed to public officials, field managers, and the 
scientific community. 


52096 (PB—86-212727/XAB) Ocean seks. a national 
policy. (Council on Environmental Quality, Washington, 
DC (USA)). Oct 1970. 55p. NTIS, PC A04/MF AO1. 

The Council on Environmental Quality concludes that there 
is a critical need for a national policy on ocean dumping. It is not a 
serious, nationwide problem now, but the decisions made by mu- 
nicipalities and industries in the next few years could lead to dra- 
matic increases in the level of dumping. Ocean-dumped wastes are 
heavily concentrated and contain materials that have a number of 
adverse effects. The Council study indicates that the volume of 
waste materials dumped in the ocean is growing rapidly. In most 
cases, feasible and economic land-based disposal methods are avail- 
able for wastes currently being dumped in the ocean. 


52097 ee Technical studies i scum 
ing the mining waste regulatory determination. Final report. 
Bernarding, J.; Nivens, W. (Versar, Inc., Springfield, VA 
(USA)). 30 Jun 1986. 59p. NTIS, PC AOUME AOl. 

Results of leaching tests are summarized in the report. Using 
the EPA EP (extraction procedure) acetic acid leaching test, it was 
determined that leachate levels for arsenic, lead, cadmium, barium, 
silver, and chromium from slag samples were compatible with the 
results of total analyses (bases on two acid-digestion techniques). 
However, the proportions removed were generally higher for cad- 
mium and lead than the other four metals. In comparing the results 
of the EP toxicity test with data from the EP toxicity test without 
pH adjustment, the ASTM distilled-water extraction procedure, and 
a synthetic rainwater leach, it was concluded that the initial pH, 
not the affinity of acetic acid for lead and cadmium, is the domi- 
nant factor in determining levels of metals extracted. 


52098 (RHO-RE-SA—133-P) Analysis of Hanford a 
effluents for hazardous waste regulatory compliance: 

nary data. Metcalf, S.G. (Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations). Jun 
1986. Contract AC06-77RL01030. 5ip. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86015427. 

Nineteen process waste streams and raw Columbia River 
water were sampled and analyzed to determine the concentration of 
hazardous, but nonradioactive, constituents. All sampling and anal- 
ysis was performed in accordance with US Environmental Protec- 
tion Agency (EPA) and Washington State Department of Ecology 
(WDOE) protocol. Fourteen laboratory and three field measure- 
ments were made on all samples. Approximately 5100 data were 
generated. No sulfide value could be obtained for the Plutonium- 
Uranium Extraction Facility ammonia scrubber and process con- 
densate streams. The specific organic compounds that were identi- 
fied comprised less than 10% of the total organic carbon found in 
the samples. The volatile organics, extractable organics, and direct 
injection organics identified and determined 217 organic com- 
pounds. The quality of the analytical results of the 19 process waste 
streams is adequate. The quality assurance/quality control data 
show that analytical methods developed by EPA and WDOE are 
applicable to the analysis of mixed wastes for nonradioactive con- 
stituents. 
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52099 (UCRL—53740) Volatile a compounds in 
ground water west of LLNL. Dresen, M.D.; Hoffman, F. 
(Lawrence Livermore National Lab., CA (USA)). Jul 1986. 
Contract W-7405-ENG-48. 72p. NTIS, PC A04/MF AO0Ol; 
GPO Dep. File Number DE86014651. 

Using a methodology developed to evaluate the vertical 
extent of VOCs in multiple water-bearing zones in a single bore- 
hole, saturated soil samples were collected and analyzed for VOCs. 
Ground water from the 46 monitor wells and 14 existing offsite 
wells was analyzed for VOCs, metals, major inorganics, and other 
constituents. Geologic sections, prepared for this study, indicate 
that the western portion of LLNL and the vicinity of Arroyo Seco 
to the west are underlain by gently dipping, complexly interfinger- 
ing, alluvial sediments of highly variable permeability. These sedi- 
ments were probably deposited by northwest-flowing, 
and/or braided streams. Seven VOCs, tetrachloroethylene (PCE), 
trichlorethylene (TCE), 1,1-dichloroethylene (1,1-DEC), trans-1,2- 
dichloroethylene (trans-1,2-DEC), 1,1-dichloroethane (1,1-DCA), 
1,2-dichloroethane (1,2-DCA), and carbon tetrachloride (CCk), 
were detected in ground water in the study area in concentrations 
exceeding action levels recommended by the California Department 
of Health Services. Of these, trans-1,2-DCE, 1,1-DCA, 1,2-DCA, 


onecga cnt ppt: ap teeny pee 
1700 ft. wide. Near the apparent source of the VOC plume in the 
southwest corner of LLNL, VOCs are not present below a 

of about 90 ft. Near the leading edge of the plume, VOCs are not 
present below a depth of about 200 ft. 


52100 Method of removing and detoxifying a 

based substance. Vandegrift, G.F.; Steindler, Dee am 

of Energy). US Patent A lication 6-736,576. 21 May 1985. 
21p. Contract W-31-109-ENG-38. DE86013726 NTIS, PC 

A02/MF A01; GPO Dep. File Number DE86013726. 


stroyed. A water-immiscible organic solvent is first immobilized on 
a supported liquid membrane before the contaminated water is con- 
tacted with one side of the supported liquid membrane to absorb 
the phosphorus-based substance in the organic solvent. The other 
side of the supported liquid membrane is contacted with a hydroxy- 
affording strong base to react with phosphorus-based solvated spe- 
cies to form a non-toxic product. 


52101 Water chlorination: chemistry, environmental 
impact and health effects. Volume 5. oar RL; Bull, R.J.; 
Davis, W.P.; Katz, S.; Roberts, M.H : Jacobs, V.A. 
(eds.). Chelsea, MI; Lewis Publishers, mee (1985). 1533p. 
(CONF-840657—). Lewis Publishers, Inc., 121 S. Main St., 
P.O. Drawer 519, Chelsea, MI 48118. File Number 
TI86002578. Contract AC05-840R21400. 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Individual papers are processed separately for the appropri- 
ate data bases. (PSB) 
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REFER ALSO TO CITATION(S) 50044, 50061, 50069, 50071, 50113, 50115, 
50117, 50120, 50139, 50150, 50151, 50153, 50155, 50159, 50160, 50163, 50165, 
50168, 51442, 51564, 52013, 52016, 52023, 52024, 52061 


52102 pet a peta ge 3, 1-224) Generalized 
groundwater radiolysis model. La S.L. (Battelle Co- 
lumbus Labs., OH). 1985. aed Board of Regents, Arizo- 
na Univ., College of Engineering, Tucson, AZ. File 
Number T186006918. 
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From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

, A generalized groundwater radiolysis model which is under 
development at Battelle-Columbus is described. This model uses a 
55 reaction basis set for the radiolysis of the solvent. The basis set 
of reactions was chosen from the literature after comparing several 
descriptions against experimental data. This basis set has been aug- 
mented with 17 additional reactions to allow the description of the 
radiolysis of groundwater containing iron. The mechanism is de- 
scribed and simulations of the radiolysis of several aqueous systems 
are shown. 


52103 (IAEA-TECDOC—362, pp 63-68) Accumulation 
of certain long-lived radionuclides by fish. Ilus, E.; Saxen, R.; 
Taipale, T.K. (Finnish Centre for Radiation and Nuclear 
Safety, Helsinki). Jan 1986. NTIS (US Sales Only), PC 
A09/MF AOl. File Number DE86703160. (CONF- 
8409349—). 

From Final research co-ordination on the study of 
radioactive materials in the Baltic Sea; Helsinki, Finland (24 Sep 
1984). 

, In addition to the monitoring programmes at open sea and 
around the nuclear power plants, special studies were designed in 
order to improve the information on factors influencing the accu- 
mulation of Sr and '°7Cs by fish. Baltic herring and pike were 
chosen for the fish species to be studied. In sea water, the annual 
mean concentrations of ®Sr were lowest in the Gulf of Bothnia 
and highest in the Gulf of Finland, whereas the '°’Cs concentra- 
tions were lowest in the inner part of the gulfs. The concentrations 
of both nuclides in fish and the CF values were in general higher in 
the inner parts of the gulfs, especially in the northernmost end of 
the Gulf of Bothnia. In the entire material, the CF values of Sr 
were 3-7 for Baltic herring and 1-2 for pike and those of **”Cs 150- 
300 for Baltic herring and 300-650 for pike. 4 refs, 3 figs, 3 tabs. 


52104 (AEA-TECDOC—362, pp 133-140) Radioactiv- 
ity in Fucus vesiculosus along the Norwegian North Sea and 
Skagerrak coast 1980-1983. Christensen, G.C. (Institute for 
Energy Technology, Kjeller, Norway). Jan 1986. NTIS (US 
Sales Only), PC A09/MF AO1. File Number DE86703160. 
(CONF-8409349—). 

From Final research co-ordination meeting on the study of 
radioactive materials in the Baltic Sea; Helsinki, Finland (24 Sep 
1984). 

. Samples of the brown seaweed Fucus vesiculosus have been 
collected from 14 places along the Norwegian coast from the 
USSR border in the north to the Swedish border in the south 
during the years 1980 to 1983. The sampling has mainly taken place 
once a year in August or September, but in 1981 and 1982 samples 
were taken more frequently at some selected sites. This report pre- 
sents the results of the analyses of ‘°’Cs from all the sampling 
points and ™Cs, Co, “K, and **2Py from the points along 
the North Sea and Skagerrak coast. This part of the Norwegian 
coast is regarded to be of most interest to this IAEA co-ordinated 
research programme on the Baltic Sea. 4 refs, 5 figs, 4 tabs. 


52105 (JAERI-M—85-130) Development of prediction 
code (MIGSTEM-AQ) for radionuclide migration 
soil layer in aquifer zone apparatus, Ohnuki, Toshihiko; 
Maemura, Katsumi. ee rl Atomic Ener, 
Tokyo; Japan Atomic — Research - 
aki. Tokai Research Establishment). Sep 1985. ‘48p. = = 
nese). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86703338. 

A computer code for radionuclide migration (MIGSTEM- 
AQ) has been developed to estimate migration of radionuclides 
through soil layers in the aquifer zone apparatus. The code is a dif- 
ferential model for the estimation of the migration of dissolved con- 
stituents in ground water through saturated porous medium. The 
code is composed of two parts, one is the part for predicting water 
flow and the other is the part for estimating the migration of radio- 
nuclide. Contour of water head, perspective view of distribution of 
water head and water flow fields in aquifer zone are calculated in 
two different cases. One is the case where radioactive aqueous solu- 
tion is introduced into the aquifer zone at one point. The other is 
the case where radionuclide introduced into the aquifer zone at one 
point transports with constant water flow. One and two dimension- 
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al concentration distributions, perspective view of distributions and 
changes in concentrations with time are calculated in such cases. 


52106 ee ie 7 24-25) Strontium-90 and 
cesium-137 in sea fish ovember 1983 to June 1984. 
Environmental and dietary ae undoaie Jun 1984. NTIS (US 
Sales ere PC bony Lael A0l. File Number DE86780482. 
survey data in Japan. 

$1.90 and Col 7 in sea fish were determined using radioche- 
mical analysis. Seven species of fish (Branchiostegus sp., 
Katsuwonus pelamis, Limanda herzensteini, Sillago sihama, Pneu- 
matophorus japonicus, Caesio chrysozonus cuvier, and Sebastes In- 
ermis) were collected during the fishing season from 8 sampling lo- 
cations. Only the edible part was used in case of larger sized fish, 
and the whole part was used in case of smaller ones. Each sample 
was weighed and placed in a stainless steel pan or a porcelain dish. 
After carbonized, the sample was ashed in an electric muffle fur- 
nace. The maximum values of Sr-90 was 1.0+-0.25 pCi/kg in Se- 
bastes Inermis collected from Yamaguchi in April 1984; the maxi- 
mum value of Cs-137 was 14.0+-0.60 pCi/kg in Katsuwonus pela- 
mis collected from Kochi in May 1984. 


5205 Site Resource And Use Studies 


— ALSO TO CITATION(S) 50301, 50302, 50303, 50304, 50305, 50306, 


(DOE/BP—697) Yakima River spring chinook en- 
hancement study. Fisheries resource management, Yakima 
re Nation. Annual report, 1983. Wasserman, L.; Hubble, 

J. (Yakima Indian Nation, Toppenish, WA (USA)). Jul 
1986. Contract AI79-83BP39461. 101p. NTIS, PC A06/MF 
A01; 1; GPO Dep. File Number DE86015218. 

The purpose was to evaluate enhancement methodologies 
that can be used to rebuild runs of spring chinook to the Yakima 
River system. In January, 1983, 100,000 fish raised at Leavenworth 
National Fish Hatchery were transported to Nile Springs Rearing 
Ponds on the Naches River. These fish were allowed a volitional 
release as smolts in April. An additional 100,000 smolts were trans- 
ported from Leavenworth Hatchery in April and immediately re- 
leased to the Upper Yakima River. Relative survival of smolts from 
their points of release to a trap at Prosser (RM48) was 1.69:1 for 
fish from Nile Springs, versus the trucked smolts. The fish from 
Nile Springs arrived at Prosser and McNary Dam approximately 1 
week earlier than the transported fish. To better determine the 
magnitude and location of releases, distribution and abundance 
studies were undertaken. There is a decrease in abundance from up- 
stream areas over time, indicating a general downstream movement. 
In the Naches System, the lower Naches River is heavily utilized 
by juvenile spring chinook during the early summer. A preliminary 
study evaluated physical limitations of production. On a single 
evening 67 fish were killed on diversion screens at Chandler Canal. 
This constituted 5.7% of the wild spring chinook entering the canal 
and 8.2% of the fall chinook. The larger hatchery spring chinook 
sustained a 2.3% loss. Adult returns resulted in 443 redds in the 
Yakima System, with 360 in the Yakima River and 83 in the 
Naches System. 


52108 (OE/BP/11987—1) Epidemiology and control of 
infectious diseases of salmonids in the Columbia River Basin. 
Annual report, FY 1984. Fryer, J.L. (Oregon State Univ., 
Corvallis (USA). Dept. of Microbiology). Nov 1985. Con- 
tract AI79-83BP11987. 59p. NTIS, PC A04/MF A01; GPO 
Dep. File Number DE86015219. 

The epidemiology and control of three diseases of salmonids 
in the Columbia River Basin was studied. These diseases are cerato- 
myxosis, caused by the protozoan parasite Ceratomyxa shasta, bac- 
terial kidney disease, the etiological agent of which is Renibacter- 
ium salmoninarum, and infectious hematopoietic necrosis which is 
cause by a rhabdovirus. The presence of the infectious stage of C. 
shasta was again detected at Little Goose Dam on the Snake River. 
The prevalance of ceratomyxosis increased from 1.1% in 1984 to 
10% in 1985. Ceratomyxosis in resistant chinook salmon smolts 
seined from the Columbia River just above the estuary seems de- 
pendent on whether or not they are held after capture in fresh or 





7095 / ERA-11/22 


salt water. In fresh water the disease incidence ranged from 7 to 
19%, whereas in salt water it ranged from 0 to 3%. Comparing 
data from groups of Columbia River chinook smolts held after cap- 
ture in either fresh or salt water, R. salmoninarum is a much more 
effective pathogen in the salt water environment. After four years 
of sampling smolts in the open ocean, numbers of this microorga- 
nism sufficient to cause death have been detected in chinook (7%) 
and, coho salmon (2%) and steelhead trout (1%). Field studies at 
Round Butte Hatchery with the molecular filtration apparatus de- 
tected IHNV in effluent water from the adult holding pond and in 
water from a tank containing steelhead trout fry infected with IHN 
disease. The concentrations of IHNV detected in these samples sug- 
gested that in the order of 10’° virions are being released each day 
into the Deschutes River at the peak of steelhead trout spawning at 
Round Butte Hatchery. 


52109 (@OE/BP/17449—1) Habitat rehabilitation, Pan- 
ther Creek, Idaho. Final report, 1985. Reiser, D.W. (USDOE 
Bonneville Power Administration, Portland, OR. Div. of 
Fish and Wildlife). Jan 1986. Contract AC79-84BP17449. 
446p. NTIS, PC A19/MF A0O1. File Number DE86015222. 
The purpose of the project was to achieve full chinook 
salmon and steelhead trout production in the Panther Creek, Idaho, 
basin. Plans were developed to eliminate the sources of toxic efflu- 
ent entering Panther Creek. Operation of a cobalt-copper mine 
since the 1930's has resulted in acid, metal-bearing drainage enter- 
ing the watershed from underground workings and tailings piles. 
The report discusses plans for eliminating and/or treating the efflu- 
ent to rehabilitate the water quality of Panther Creek and allow the 
reestablishment of salmon and trout spawning runs. (ACR) 


52110 @OE/BP/39461—2) Yakima River spring chi- 
nook enhancement Annual report, FY 1985. Fast, 


Sea Hubble, J.D.; Watson, B.D. (Yakima Indian Nation, 
A (USA). Fisheries Resource Mana gement). Jun 1986. 


Gerken AI79-83BP39461. 31lp. NTIS, PC Al4/MF AOI; 
1; GPO Dep. File Number DE86015217. 

The purpose was to evaluate enhancement methodologies 
that can be used to rebuild runs of spring chinook salmon in the 
Yakima River basin. The objectives were to: (1) determine the 
abundance, distribution and survival of naturally produced fry and 
smolts in the Yakima River; (2) evaluate different methods of fry 
and smolt supplementation into the natural rearing environment 
while maintaining as much as possible the gentic integrity of natu- 
rally produced stocks; (3) locate and define areas in the watershed 
which may be used for the rearing of spring chinook; (4) define 
strategies for enhancing natural production of spring chinook in the 
Yakima River; and (5) determine physical and biological limitations 
for production within the system. 


itsgemeinschaft Wasserwerke Bodensee-Rhein, Stutt 
Germany, F.R.)). 1984. 329p. (in German). NTIS fus 
Only), PC A15/MF AOl. File Number DE86752751. 
The annual report 1984 contains papers from the meeting of 
the International Study Group Water Works in the entry area of 
the Rhine. The measuring results of water quality of the Rhine, 
Danube, Neckar and Lake of Constance are documented for a 
range of the last ten years. - In this book no further separate ab- 
stracts have been prepared of the included eight articles. (HBR). 
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= ALSO TO CITATION(S) 49873, 49874, 49875, 49876, 50074, 50075, 


52112 (IUG/dp—85-8) Preventive environmental policy 
and i K. (Wissenschafts- 


technology Zimmermann, 
zentrum Berlin (Germany, F.R.). Internationales Inst. fuer 
Umwelt und Gesellschaft). 1985. 137p. (in German). NTIS 
(US Sales Only), PC A0O7/MF AOl. File Number 
DE86752771. 

The article analyzes the still very vague concept of ‘preven- 
tive environmental policy’ from a theoretical and empirical view 
point. The theoretical analysis using welfare economics identifies 
the conditions allowing preventive environmental policy to play a 
positive, but still supplementary role compared to the polluter pays 
principle. The empirical analysis clearly shows that the instruments 
of environmental policy used in the US and the FRG are still not 
adequately chosen or designed to strengthen its preventive compo- 
nent, let alone to make it dominating. Furthermore, empirical anal- 
ysis proves that strengthening of preventive environmental policy is 
by no means identical with an increase of the environment share in 
total investment, but mainly dependent on the enhancement of in- 
vestment conditions and the positive development of total invest- 
ments. Due to its long run perspective preventive environmental 
policy in its technological dimension has to be seen as an integral 
part of supply oriented economic policy. 


52113 (IUG/dp—85-12) Environmental damage and suits 
for victims compensation: Indians at court in the USA. Bon- 
aerts, J.C.; Heinrichs, D. (Wissenschaftszentrum Berlin 
Germany, FR). Internationales Inst. fuer Umwelt und Ge- 
sellschaft). 1985. 48p. (In German). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE86752770. 

On December 3, 1984, one of the world’s major environmen- 
tal catastrophes took place in Bhopal, India: poisonous gas leaked 
from the local Union Carbide pesticide plant, killing more than 
2,000 people and injuring several thousand. Shortly after the event 
several teams of US lawyers set up temporary offices in order to 
solicit for clients they were eager to represent before US courts. 
For these reasons this environmental catastrophe seems to open 
new ways and means for seeking ion, since victims of the 
accident attempted to claim for compensation not in their own 
country, but in the country of the parent company. The paper is 
devoted to a comparison of environmental law in the United States 
and in India, and to the laws and principles of compensation in 
these countries. We found striking differences between them. First 
of all, US environmental law is much more sophisticated than 
Indian law. This is easily seen if we compare the complexity of US 
statutes with the general outlines contained in the very few Indian 
statutes. Second, US courts have developed an impressive record of 
jurisprudence in environmental issues, whereas Indian courts have 
not gained any experience with them. And third, compensation 
awarded in the US is many times larger than compensation award- 
ed in India. From these three results we conclude that industries 
setting up production of hazardous goods have a real cost advan- 
tage when doing so in Third World countries like India. Whether 
the court cases initiated in the US after the Bhopal disaster will 
contribute to a decrease of this advantage is still not known. 


52114 Se Employment and ecology. 
wards an integration of employment and environmental policy. 
Leipert, C.; Simonis, U.E. (Wissenschaftszentrum Berlin 
(Germany, F. R.). Internationales Inst. fuer Umwelt und Ge- 
sellschaft). 1985. 36p. (In German). NTIS, PC E07; Avail- 
able from NTIS as /B86-09226. 





63 ENVIRONMENTAL-SOCIAL ASPECTS OF ENERGY TECHNOLOGIES 
5301 Social And Economic Studies 


This paper discusses the basic points necessary for an inte- 
grated employment and environmental policy. So far employment 
policy and environment policy are somewhat uncoordinated which 
leads to a mutual obstruction. One main reason for the lack of co- 
ordination and the rather add-on character of environmental policy 
is the fact that, gradually, in economic theory, nature has fallen into 
oblivion. The disregard of the material, and structural dimension of 
production in economic policy has contributed to the decline in the 
quality of the natural environment. The react-and-cure strategy of 
conventional environmental policy, in the long run, is not sufficient, 
neither from an ecological, nor from an economical point of view. 
The authors therfore present elements of an integrated employment 
and environmental policy. They propose to add “environment sta- 
bility” into the official catalogue of policy objectives, and to intro- 
duce new, ecologically relevant instruments of economic policy, 
namely a resource tax, and an emission levy, which may work as 
incentives for the establishment of addition employment and an im- 
proved environment, from the micro-economic perspective. Fur- 
thermore, the paper proposes a shift in technology policy towards a 
more environmentally sound production and technology structure. 
The potentials of an active energy savings policy, and of environ- 
ment-oriented labour market programmes aimed at ecological re- 
covery and the implementation of environmentally preventive 
measures are discussed. 


(IUG-pre—85-13) Environmental problems in 
Third World countries. Remedies to be offered by the indus- 
trialized countries. Hartje, V.J. (Wissenschaftszentrum 
Berlin (Germany, F.R.). Internationales Inst. fuer Umwelt 
und Gesellschaft). 1985. 28p. (In German). NTIS, PC E07; 
Available from NTIS as TIB/B86-09227. 

In a number of global action programs on environmental 
protection, the governments of the industrialized countries are 
asked to step up their support for the environmental protection of 
developing countries. The paper examines the economic and institu- 
tional framework of an increased support of industrialized coun- 
tries, using development aid, the control of the expert of agricultur- 
al chemicals and the protection of the ozone layer as case studies. 
The role of governments is limited to the supply of information, 
technical and financial assistance while the actual use is controlled 
by the governments of the developing countries and their assess- 
ment of environmental problems, as the cases development aid and 
use of agricultural chemicals show. In the case of global pollution, 
such as the threat to the ozone layer by the emission of chlorofluor- 
carbons, the industrialized countries are in a better position to sup- 
port environmental quality of the third world since they are the 
main polluters. Here, they fail, however, since they cannot agree on 
a cost-sharing formula among themselves. 


52116 (NP—6753185) Energy for the benefit of humans. 
Hersch, J. (Energieforum Schweiz, Bern (Switzerland)). 
1986. 43p. (In French and German). NTIS (US Sales Only), 
PC ‘A03/MF A01. File Number DE86753185. 
EF-Dokumentation. Vol. 37. Paper presented at the meeting 

iorum Schweiz, Bern, Switzerland, March 20, 1986. 

e general thoughts are presented on the goals of human 
activity and on the energy use related to these goals. 


of Energi 


5302 Assessment Of Energy Technologies 


REFER ALSO TO CITATION(S) 49885, 50300, 50426, 50867 


52117 (NP—6752745) Technology assessment as an in- 
strument for political control of technical change. 2. Rev. ed. . 
Boehret, C.; Franz, P. (Hochschule fuer Verwaltungswis- 
senschaften, Speyer (Germany, F.R.)). Sep 1985. 54p. (In 
German). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86752745. 

The discussion of suitable procedures and institutional meas- 
ures for translating knowledge about the consequences of technical 
development and the prerequisites for controlling it into policy es- 
sentially affects two interlinked problem areas: In the foreground is 
the ‘rationalization’ of Political or administrative decision-making, 
expressed for instance in the call of parliament for improved con- 
trol of technology decisions taken by the executive powers and im- 
proved expert knowledge of parliament on the consequences and 


interrelationships of technological change. An effect at least aimed 
at by technology assessment is to invest political decision makers 
with an adequate legitimation for taking technology-related deci- 
sions. By instituting the inquiry commission ‘Assessment and Eval- 
uation of Technological Risks; Setting of a Frame for Technologi- 
cal Development’ according to section 56 of the standing orders of 
the German parliament, the parliamentary parties in the German 
Bundestag have on the one hand acknowledged the necessity for 
establishing a technology assessment in political decision- 

but have on the other hand decided on a relatively ‘soft’ solution 
which may eventually be annulled. The advantages and disadvan- 
tages of this institutional form are listed. What is called for in the 
long run is: being aware of how effects are connected with one an- 
other and being alert to future problems. Technology assessment 
could contribute toward meeting that challenge. It would secure at 
least also an indirect control quality. (orig./HSCH). : 
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REFER ALSO TO CITATION(S) 52211 
5502 Biochemistry 


REFER ALSO TO CITATION(S) 50280, 50332, 50333, 50335, 50336, 51532, 
51825, 52133, 52206, 52208, 52248 


52118 (BNL—38406) Extrachromosomal DNA and cell 
differentiation in cultured pea roots (Pisum sativum). Van't 
Hof, J. (Brookhaven National Lab., Upton, NY (USA). Bi- 

ology Dept.). 1986. Contract AC02-76CH00016. 12p. 
(CONF-8608101—1). NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE86014764. 

From 6. international congress on plant tissue and cell cul- 
ture: extrachromosomal DNA and cell differentiation in cultured 
pea roots (Pisum Sativum); St. Paul, MN, USA (3 Aug 1986). 

Histological, cytological and molecular analyses of DNA 
replication and differentiation and meristematic precursors of vascu- 
lar parenchyma in cultured pea roots show that the initial steps in 
the transition from a dividing to a differentiated cell involve retar- 
dation of DNA replication in late S phase and production of ex- 
trachromosomal molecules by excision from late replicating chro- 
mosomal DNA. Portions of the extrachromosomal DNA are dis- 
placed by a strand displacement mechanism thereby producing free 
single-stranded molecules. That extrachromosomal molecules have 
rDNA reflects the fact that in pea roots replication of the riboso- 
mal genes is maximal during late S phase (unpublished results). It is 
likely, therefore, that the excised late replicating DNA contains 
some rDNA sequences. 30 refs., 3 figs. 


52119 


pneumoniae. 
narelli, B.M.; Springhorn, S.S.; Greenberg, B.; de la Campa, 
A.G. (Brookhaven National Lab., Upton, NY (USA). Biol- 
po Ry Dept.). May 1986. Contract AC02-76CH00016. 34p. 
( NF-8605175_-1), NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE86014851. 

From International conference on streptococcal genetics; 
Miami, FL, USA (21 May 1986). 

Transformation and cloning of the Dpnl and Dpnil endonu- 
clease genes has clarified the genetic basis of the two restriction 
systems. Molecular cloning was carried out in the Gram-positive S. 
pneumoniae host/vector system. Cloned chromosomal fragments 
from both DpnI- and Dpnll-producing strains were subjected to 
nucleotide sequence determination and were used as probes for 
DNA hybridization analysis. It was shown that the restriction 
enzyme phenotype of S. pneumoniae depended on an intercellular 
genetic cassette mechanism. In this review some aspects of the evo- 
lution of restriction systems in S. pneumoniae and other bacterial 
will be discussed. 42 refs., 7 figs., 1 tab. 
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52120 (CONF-860808—1) Thioredoxin binding site of 
phosphoribulokinase overlaps the catalytic site. Porter, M.A.; 
Hartman, F.C. (Oak Ridge National Lab., TN (USA). Biol- 
ogy Div.; Tennessee Univ., Oak Ridge (USA). Graduate 
School of Biomedical Sciences). 1986. Contract ACO0S5- 
840OR21400. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014869. 

From 7. international congress on photosynthesis; Provi- 
dence, RI, a. (10 Aug 1986). 

TP-regulatory binding site of phosphoribulokinase was 
studied using e elienentieniemeeen phosphate (BrAcNHEtOP). 
BrAcNHEtOP binds to the active-regulatory binding site of the 
protein. Following trypsin degradation of the labeled protein, frag- 
ments were separated by HPLC and sequenced. (DT) 


52121 (CONF-8409324—) Abstracts of the ASM confer- 
ence on genetics and molecular biology of industrial microor- 
ganisms. (American Society for Microbiology, Washington, 
DC). 1984. Contract FG05-84ER13284. 120p. NTIS, PC 
A06/MF AO1; 1; GPO Dep. File Number DE86005798. 

From 3. ASM conference on genetics and molecular biology 
of industrial microor, Bl m, IN, USA (30 1984). 

The third Addl Geaduends aneeaie and Mal Bick 
ogy of Industrial Microorganisms was held September 30-October 
3, 1984. The conference was comprised of 8 symposium sessions 
and two poster sessions. Topics treated ranged widely over the ge- 
netics and biochemistry of numerous microbes of industrial interest 
and their economically significant products. Genetics and gene ex- 
pression in Streptomyces constituted a major theme as did expres- 
sion in Saccharomyces, genetic engineering in fungi and bacteria, 
and the role of plasmids in encoding genes for pathways for synthe- 
sis of novel and interesting products in microbes. 


(DOE/ER/12027—T1) Regulation of terpene me- 
report, 1983. Croteau, R. (Washi mn 
Puliman (USA)). 


4 1986. Contract A 
82ER12027. 10p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014719. 

Studies on the metabolism of terpenes by peppermint (Menta 
piperita) are described. The studies describe the characterization of 
enzymes involved in the biosynthesis and catabolism of terpenes 
and the ultrastructure of the oil glands. 10 refs. (DT) 


52123 (DOE/ER/13200—T1) Bioenergetics of the meth- 
anogenic bacteria. Final report, March 15, 1981-October 1, 
1986. Lancaster, J.R. Jr. (Utah State Univ., Logan (USA)). 
20 May 1986. Contract FG02-84ER13200. 4p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86015669. 

Most methanogens can produce CH, from the eight-electron 
reduction of CO. by He. Due primarily to considerations of the 
overall features of this process, it has been generally assumed that 
ATP synthesis driven by this energetically favorable electron trans- 
fer occurs by a chemiosmotic mechanism. Spectroscopic character- 
ization of electron transfer components in methanogens, utilizing 
Electron Paramagnetic Resonance (EPR) spectroscopy was used to 
identify several types of iron-sulfur centers and a flavin. We have 
reported the presence of a unique signal attributable to Ni(III). 15 
refs. 


52124 (DOE/ER/60069—T2) DNA damage 

cells, Progress report, August 1983-August 1984. Loeb, L.A. 

(Washington Univ., Seattle (USA). Dept. of Pathology). 

4 1986. Contract AT06-82ER60069. 6p. NTIS, PC A02/ 
A01; 1; GPO Dep. File Number DE86015441. 

Studies reported center on the relationship between DNA 
damage and mutagenesis. The mutagenic potential of apurinic sites 
was documented in a variety of systems. Studies on the enhance- 
ment of depurination by metal ions was continued. Recombiant 
DNA techniques were used for measuring nucleotide substitution in 
human mitochondrial DNA. 


52125 (DOE/ER/60069—T3) DNA damage in human 

cells. Progress report, August 1982-August 1983. Loeb, L.A. 

Warners Univ., Seattle (USA). Dept. of Pathology). 

as 1986. Contract AT06-82ER60069. . NTIS, PC A02/ 
A01; GPO Dep. File Number DES 15442. 
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The author has developed a biochemical assay for quantitat- 
ing apurinic sites on purified DNA. Initiated studies to produce 
monoclonal antibodies directed against apurinic sites on DNA. 
Studies on the enhancement of depurination of DNA by metal ions 
were extended and changes in nucleotide pools result from treating 
both bacteria and animal cells with DNA damaging agents. A new 
method for site-specific mutation has been developed and the 
method was used to prepare DNA template containing single mis- 
matched base-pairs. 


(DOE/ER/60396—2) Molecular basis of the muta- 
genic and lethal effects of ultraviolet irradiation. Progress 
report, 1985-1986. Grossman, L. (Johns Hopkins Univ., Bal- 
timore, MD (USA). School of Hygiene and Public Health). 
1986. Contract FG02-86ER60396. 2p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number D: 14895. 

The mechanisms of the ATP-requiring dual incision reaction 
of damaged DNA by the Escherichia coli UvrABC endonuclease 
were characterized along with the requirements for the turnover of 
these proteins and the requirements for the release of the 12-13 nu- 
cleotide damaged fragment. 


52127 ee aa ae Time-resolved laser studies 
on the proton mechanism of 

Prequen.cemek See 1985-November 30, 1986. El- 
Sayed, M.A. (California Univ., Los eles (USA). Dept. 
of Chemistry and Biochemistry). 1986. Contract AS03- 
78ER70278. 8p. NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE86014994. 

The photocycle of bacteriorhodopsin (bR) and its perturbed 
forms were investigated by a time resolved resonance Raman study. 
These experiments were performed in the C = C stretching and in 
the fingerprint spectral regions for the acid blue, acid purple and 
deionized forms of bR. The main observations were that isomeriza- 
tion of the retinal, from all-trans to 13-cis, occurs in all bR, forma- 
tion of the early Keio and Leso also occur in all bR, and 
deprotonation of the protonated Schiff base (PSB) only occurs in 
native bR, but is inhibited in all perturbed bR species. The depro- 
tonation kinetics of tyrosine and the protonated Schiff base during 
the bacteriorhodopsin photocycle were studied under different per- 
turbations by transient absorption spectroscopy. 


52128 Epidermal growth factor (EGE) reduces the phos- 
phorylation of a 50KD protein in A431 cells. Selinfreund, R.; 
Lin, P.H.; Wharton, W. (Los Alamos National Lab., NM). 
Federation Proceedings, Federation of American Societies for 

a Biology; 45: No. 3, 449(1 Mar 1986). (CONF- 
8604222—). 

From 70. annual meeting of the Federation of American So- 
ciety for Experimental Biology; St. Louis, MO, USA (13 Apr 
1986). 

Previous reports have shown that EGF induces the phos- 
phorylation of the EGF receptor. In the present study the authors 
report the EGF sensitive reduction of the phosphorylation of a 
50KD protein in solubilized A431 membranes. Membranes were 
prepared from A431 cell using a technique previously reported. 
Phosphorylation as determined by PAGE and autoradiography 
demonstrated an EGF sensitive phosphorylation of the EGF recep- 
tor at 170 and 150KD. A 50KD protein was phosphorylated in the 
absence of EGF. The presence of EGF decreased the phosphoryla- 
tion of a 50KD protein. Prephosphorylation of the SOKD protein 
and the addition of EGF for increasing periods of time demonstrat- 
ed no change in the phosphorylation level. These data suggest: (1) 
EGF reduces the phosphorylation of a SOKD protein. (2) The addi- 
tion of EGF for increasing time periods with no change in the 
50KD phosphorylation level might indicate that EGF is inhibiting a 
kinase rather than stimulating a phosphatase. 


52129 Regulation of nitrite reduction. Gupta, S.C.; Be- 

evers, L. (Univ. of Oklahoma, Norman). pp 1-11 of Exploi- 

tation of hysiological and ‘os variability to enhance 

luctivity E.; Schrader, L.E.; Howell, 

.W. (eds.). Eetinere, . Waverly Press (1985). (DOE/ 
ER/13343—1; CONF-8410426—). 
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From Exploitation of physiological and genetic variability to 
enhance crop productivity conference; Champaign-Urbana, IL, 
oe ee 

This paper addresses the regulation of nitrite reductase (NiR) 
synthesis. It is contented that NO3~ enhances production of NiR at 
the transcriptional level whereas the light effect appears to be ex- 
erted at the translational level. This will have to be confirmed in 
studies in which polyA RNA isolated from illuminated NOs3~ treat- 
ed and control plants is used to direct the synthesis of NiR in a 
wheat germ translational system. The successful use of polyA RNA 
to direct in vitro synthesis of NiR will ultimately provide a means 
for preparation of cDNA for NiR. The availability of such cDNA 
will allow for the quantification of mRNA for NiR in plants sub- 
jected to the various environmental perturbations. Furthermore, by 
using cDNA as a probe to quantify mRNA levels, it should be pos- 
sible to assess to what extent genetic variability in NiR levels is 
controlled at the transcriptional level. 24 refs., 8 figs., 2 tabs. 


52130 Interactions between nitrate reduction and nitrogen 
fixation in grain legumes. Neyra, C.A.; Stephens, B.D. (Rut- 
Fag Univ., New Brunswick, NJ; Dickinson College, Car- 

le, PA). 12-22 of Exploitation of physiological and ge- 
netic variability to enhance crop productivity. Harper, J.B; 


Schrader, L.E.; Howell, R.W. (eds.). Baltimore, MD; Wa- 
verly Press (1985). (DOE/ER/13343—1; CONF-8410426— 


From Exploitation of physiological and genetic variability to 
enhance crop productivity conference; Champaign-Urbana, IL, 
USA (25 Oct 1984). 

Continuous exposure of legume roots to NOs” affects symbi- 
Otic effectiveness by causing a decrease in the number of infected 
sites (nodule number), in nodule development, and in the level of 
Nease activity. The primary cause for these inhibitory effects of 
NOs” is yet to be defined and information is still lacking with 
regard to ways to relieve the inhibitory effects of NOs~ on the var- 
ious aspects of the symbiosis. The latter is of particular importance 

idering the predominance of NOs~ in many agricultural soils. 
The rate of NO. production and accumulation in the assay 
medium can be taken as an index of the level of NR activity ex- 
pressed by B. japonicum bacteroids. 59 refs., 7 figs., 2 tabs. 


§2131 Physi aspects of spring wheat improvement. 
Deckerd, E.L.; Busch, R.H.; Kofoid, K.D. (North Dakota 
State Univ., Fargo). PP. 46-54 of Exploitation of physiologi- 
Sianves and mare variability to enhance crop productivity. 

.; Schrader, L.E.; Howell, R.W. (eds.). Balti- 
more, een MD. ’ Waverly Press "(1985). (DOE/ER/13343—1; 
CONF-8410426—). 


From Exploitation of physiological and genetic variability to — 


enhance crop productivity conference; Champaign-Urbana, IL, 
USA (25 Oct 1984). 

Since grain yield is proportional to light interception, effi- 
ciency of light utilization, and partitioning of dry matter to the 
grain, yield potential improvements must involve one or more of 
these three factors. Greater partitioning of the plant dry matter to 
the grain has clearly played a role in hard red spring wheat im- 
provement. The basis behind the greater partitioning is less clear. A 
trend to decrease plant height, which is probably a trend to de- 
crease the investment in stem material, could have played a role in 
allowing greater investment of assimilate in grain production. The 
data collected did not indicate a decreased investment in other 
plant parts. Determinations of leaf protease activity during grain 
filling indicated that an increased rate of mobilization of accumulat- 
ed reserves has not played a role in the improved partitioning. In- 
stead, the data indicated that development of protease activity has 
been delayed suggesting a greater importance of current .assimila- 
tion to grain growth. The lack of a trend to alter leaf area, number 
of leaves per tiller, or number of fertile tillers per unit land area 
indicated that light interception has not played a role in hard red 
spring wheat improvement. Efficiency of light use, the third com- 
ponent, is dependent on many factors including the distribution of 
light within the canopy and plant biochemical efficiency. Key 
enzyme activities were determined as possible indicators of bio- 
chemical efficiency. A trend to decrease nitroreductase activity was 
noted. The reasons for ing this enzyme activity are not 
clear. Trends were not noted for the other enzymes determined. 15 
refs., 2 figs., 7 tabs. 
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52132 Selection for metabolic balance in maize. 
Schrader, L.E. (Univ. of Illinois, Urbana). 79-89 of Ex- 

loitation of physiological and ers variability ct = 
Cows crop productivity. Harper, Schrader, 
Howell, R.W. (eds.). Baltimore, MD; ‘wake Press (1985) 
(DOE/ER/ 13343—1; CONF-8410426—). 

From Exploitation of physiological and genetic variability to 
enhance crop productivity conference; Champaign-Urbana, IL, 
USA (25 Oct 1984). 

The uptake of NO3~ by the four maize inbreds and six of 
their F; progenies was investigated. Absorption of NO;~ by A632 
was significantly lower than in the other inbreds. In the F; hybrids, 
there were three categories. A632 x Oh43 was highest in NOs 
uptake, three hybrids with W64A as the female parent were inter- 
mediate, and two hybrids with W182E as female parent were 
lowest. Nitrate uptake of the F; progenies could not be predicted 
based on performance of their parents. For example, A632 and 
Oh43 were lowest among the inbreds in NOs~ uptake, but their F; 
progeny (A632 x Oh43) was highest in uptake. When one considers 
that several gene products and/or processes are involved in NOs3~ 
uptake, it is not too surprising that NOs~ absorption in hybrids 
cannot be predicted. That is, NOs~ absorption is likely a quantita- 
tive trait controlled by several genes. In contrast, the level of 
enzyme activity in an F, maize hybrid can be predicted if the mid- 
parent means are known. This was shown for NR, G6PDH, 
6PGDH, PFK, SPS, PPDK, and RuBPCase. 41 refs., 2 figs., 6 tabs. 


5503 Cytology 


52133 (UCRL—94969) Flow karyotyping and sorting of 
human chromosomes. Gray, J.W.; Lucas, J.; Peters, D.; 
Pinkel, D.; Trask, B.; van den Engh, G.; Van Dilla, M.A. 
(Lawrence Livermore National Lab., CA (USA). Biomedi- 
cal Sciences Div.). 16 Jul 1986. Contract W-7405-ENG-48. 
28p. (CONF-8604241—1). NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86014780. 

From Cold Spring Harbor Symposia on quantitative biology: 
molecular biology of homo sapiens; Cold Spring Harbor, NY, USA 
(20 Apr 1986). 

Flow cytometry and sorting are becoming increasingly 
useful as tools for chromosome classfication and for the detection 
of numerical and structural chromosome aberrations. 
of a single type can be purified with these tools to facilitate gene 
mapping or production of chromosome specific recombinant DNA 
libraries. For analysis of chromosomes with flow cytometry, the 
chromosomes are extracted from mitotic cells, stained with one or 
more fluorescent dyes and classified one-by-one according to their 
dye content(s). Thus, the flow approach is fundamentally different 
than conventional karyotyping where chromosomes are classified 
within the context of a metaphase spread. Flow sorting allows puri- 
fication of chromosomes that can be distinguished flow cytometri- 
cally. The authors describe the basic principles of flow cytometric 
chromosome classification i.e. flow karyotyping, and chromosome 
sorting and describe several applications. 30 refs., 8 figs. 


Macken, C.A.; Grimm, E.A.; Roos, L.S.; Bonavida, B. 
Alamos National Lab., NM). Journal of Immunology; 132: 
No. 5, vp(May 1984). 

The authors measured the effects of having multiple cyto- 
toxic T lymphycytes (CTL) bound to one target cell by using the 
single-cell cytotoxicity in the agarose assay. They found that even 
though there is a variability in the time at which individual target 
cells are lysed, they can identify a general trend: the mean rate of 
lysis increases with the number of CTL bound per target cell, 
reaching a maximum when the CTL-target cell ratio is three. Com- 
bining a quantitative model for the rate of lethal hitting in multicel- 
lular conjugates with a multi-event model for the rate of target cell 
disintegration, they developed a new multistage kinetic model for 
predicting the rate of target cell lysis in multiple lymphocyte-target 
cell conjugates. The variability in the time at which target cells are 
hit and the variability in the time until they disintegrate are incor- 
porated into the model. From this analysis, they found that the rate 
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at which a target cell disintegrated after being lethally hit increases 
with the number of CTL per conjugate. This result is quite surpris- 
ing, because once the first hit has been received, a target cell can 
disintegrate in a killer cell-independent manner. Under the condi- 
tions of the experiment, it appears as if target cell disintegration is 
not killer cell-independent. Furthermore, the analysis of the time 
course of target cell disintegration suggests that the process is not 
governed by simple first order kinetics, but rather by a more com- 
plex multistep mechanism. 


5504 Genetics 


REFER ALSO TO CITATION(S) 52179 


52135 Genetics, biochemistry and physiology of nitrate 
reductase-deficient mutants in barley. Warner, R.L.; Klein- 
hofs, A.; Narayanan, K.R. (Washington State Univ., Pull- 
—_ 23-30 of Exploitation of physiological and genetic 

iability to enhance crop productivity. Harper, J.E.; 
aeieaden, L.E.; Howell, R.W. (eds.). Baltimore, MD; Wa- 
verly Press (1985). (DOE/ER/13343—1; CONF-8410426— 


From Exploitation of physiological and genetic variability to 
enhance crop productivity conference; Champaign-Urbana, IL, 
USA (25 Oct 1984). 

Nitrite reductase-deficient mutants isolated to date in barley 
represent four loci. Three genes (nar2, nar3, and nar4) control mo- 
lybdenum cofactor functions. The narl locus is the NADH NR 
structural gene. All narl mutants have low levels of a NAD(P)H 

NR which appears to be responsible for the substantial 
level of NOs~ assimilation in these mutants. 66 refs., 7 tabs. 


52136 SEG mutants as probes for regulation of assimilate 
transport and endosperm development in barley. Peterson, 
D.M.; ans F.C,; ae O.E. Pc mae = Bone yom 
Madison pp 31-45 of Exploitation of physiolo and ge- 
netic variablli ity to enhance crop pate oe sera ocho TE: 
Schrader, L.E.; Howell, R.W. (eds.). Baltimore, MD; Wa- 


en Press (1985). (DOE/ER/ 13343—1; CONF-8410426— 


From Exploitation of physiological and genetic variability to 
enhance crop productivity conference; Champaign-Urbana, IL, 
USA (25 Oct 1984). 

We have described eight maternal-effect shrunken endo- 
sperm mutants in barley. Genetic tests indicate that each is a sepa- 
rate allele, and each appears unique. However, they can be classi- 
fied into two groups, the chalaza necrosis group and the abnormal 
endosperm group. The first group will be used to probe the role of 
the chalaza, and especially the compartmentation of tannins, in as- 
similate transport. The second group offers a unique opportunity to 
study ways in which the maternal plant affects early endosperm de- 
velopment. This field has received very little attention, and these 
mutants may provide some new insights. Also, seg2 is being used to 
investigate effects of sink strength on source leaf metabolism and 
transport. The system has certain advantages over more traumatic 
techniques such as grain removal. 15 refs., 15 figs., 2 tabs. 


5505 Metabolism 


REFER ALSO TO CITATION(S) 50317, 52122, 52189, 52207, 52236, 52256 


52137 CINIS-mf—10208) C-14-activity incorporation into 
the protein of fetal organs of guinea pigs with different mater- 
nal placental blood flow and fetal arterial O.-saturation. 
Duenzl, B. urg Univ. (Germany, F.R.). Naturwis- 
senschaftliche Fakultaet 3 - Biologie und Vorklinische Me- 
dizin). 1981. 67p. (in German). S (US Sales Only), PC 
A04/MF A011. ile Number DE86752691. 

In anaesthesised gravid guinea-pigs the dilate, end section of 
a placental radial artery was connected to the A.carotis via a flow 
meter and a throttle in order to measure and widely alter the ma- 
ternal placental blood flow. Blood samples are taken from the fetal 
. A.carotis, the fetal arterial O.-saturation and the Hb-content were 
determined. By altering the maternal placental blood circulation the 
fetal arterial O2-concentration can stabilised at various levels. In 
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order to study the protein synthesis, under these conditions one in- 
fused 185 kBq C-14-leucine over a period of 3 hours into the jugu- 
lar vein of the fetus. During infusion the radioactive concentrations 
in whole plasma and plasma water were measured. After the infu- 
sion the radioactive concentrations in the tissue fluid, the intracellu- 
lar fluid and the acid-insoluble tissue fraction (protein) of the heart, 
kidenys, liver, the muscles of the upper end lower part of the body, 
the brain and the placenta were measured. The following deduc- 
tions were drawn from the findings: The maternal placental blood 
flow vitally influences the activity incorporation per activity con- 
centration in the plasma water. These findings agree with the hy- 
potheses that the maternal blood circulation has an essential influ- 
ence on the fetal proteins synthesis and that this influence can be 
attributed to the connection between placenta connection blood 
flow and oxygen saturation of fetal arterial blood. 


5506 Medicine 


'ER ALSO TO CITATION(S) 51466, 51467, 51468, 51469, 51470, 51471, 
51472, 51473, 51474, 51475, 51476, 52181, 52268 


52138 ee ae Ray-tracing in three di- 
mensions for calculation radiation-dose _ calculations. 
Master's thesis, Kennedy, D.R. oan Military Personnel 
Center, Alexandria, VA (USA). Analysis Office). 
27 May 1986. 80p. NTIS, PC AOS/ME AOL 

This thesis addresses several methods of calculating the radi- 
ation-dose distribution for use by technicians or clinicians in radi- 
ation-therapy treatment planning. It specifically covers the calcula- 
tion of the effective pathlength of the radiation beam for use in 
beam models representing the dose distribution. A two-dimensional 
method by Bentley and Milan is compared to the method of Strip 
Trees developed by Duda and Hart and then a three-dimensional 
algorithm built to perform the calculations in three dimensions. The 
use of PRISMS conforms easily to the obtained CT Scans and pro- 
vides a means of only doing two-dimensional ray-tracing while per- 
forming three-dimensional dose calculations. This method is already 
being applied and used in actual calculations. 


52139 (BNL—51994) Workshop on neutron capture ther- 
apy. Fairchild, R.G.; Bond, V.P. (eds.). (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1986. Contract AC02- 
76CH00016. 217p. (CONF-860155—). NTIS, PC A10/MF 
A01; 1; GPO Dep. File Number DE86014889. 

From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 

Potentially optimal conditions for Neutron Capture Therapy 
(NCT) may soon be in hand due to the anticipated development of 
band-pass filtered beams relatively free of fast neutron contamina- 
tions, and of broadly applicable biomolecules for boron transport 
such as porphyrins and monoclonal antibodies. Consequently, a 
number of groups in the US are now devoting their efforts to ex- 
ploring NCT for clinical application. The purpose of this Work- 
shop was to bring these groups together to exchange views on sig- 
nificant problems of mutual interest, and to assure a unified and ef- 
fective approach to the solutions. Several areas of preclinical inves- 
tigation were deemed to be necessary before it would be possible to 
initiate clinical studies. As neither the monomer nor the dimer of 
sulfhydryl boron hydride is unequivocally preferable at this time, 
studies on both compounds should be continued until one is proven 
superior. 


52140 (DOE/ER/75172—1, pp 44) Examination of com- 

available imaging devices for use in an x-ray imag- 

system. Pearsall, C.R. II. (Ohio State Univ., Columbus). 

1985. NTIS, PC A06/MF AO1. File Number DE85016928. 
(CONF-8503 162—Absts.). 

From 22. annual American Nuclear Society midwest student 

conference on the future of the nuclear industry; Columbus, OH, 

USA (21 Mar 1985). 
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52141 (DOE/ER/75172—1, PP re Nuclear magnetic 
an introduction to the underlying 


resonance imaging: an physics. 
Fry, D.A. (Ohio State Univ., Colusabus) 1985. NTIS, PC 
A06/MF AOl. File Number DE85016928. (CONF- 
8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


52142 (DOE/EV/10380—T2) Development of more effi- 


mixtures. Final report, May 1, 1983-August 31, 
man, W.R. (Cincinnati Univ., OH (USA)). Au; 
tract AC02-80EV10380. 47p. NTIS, PC A03 
GPO Dep. File Number DE86015668. 

/sup 99m/Tc-diphosphonate agents are not pure chemical 
species, but rather are complicated, time dependent, mixtures of as 
yet unidentified components. These mixtures can be separated by 
high performance liquid chromatography and that the separated 
components have significantly different biodistributions. The distri- 
bution of components is very sensitive to formulation conditions, 
and thus the variable image quality observed in clinical situations is 
not at all surprising. The conditions of a formulation can be manip- 
ulated to favor production of various components, and thus the 
properties of the entire mixture can be made to approach the prop- 
erties of that component with the optimal biodistribution. This 
chemical fact can be used to advantage in developing more effec- 
tive diagnostic and therapeutic bone agents. 139 refs., 10 figs., 1 tab. 


AOI; ls 


52143 (EIR—585) Proceedings of the 3rd Boettsteiner 
on Radioimmunoscintigraphy. wom: R. me ey 
(riipencensinchts Inst. fuer Reaktorforsc 


ae (Switzerland)). Jan 1986. 102p. (CONE.8506253_). 
S (US Sales Only), PC ‘A06/MF OL File Number 
DE86780556. 
From 3. Boettsteiner colloquium on radioimmunoscinti- 
eraphy; eee Switzerland (25 Jun 1985). 
thin the scope of EDB have been entered individ- 
ually A aed data base. (ACR) 


52144 ae pp 16-21) Tumor one with 
intact MAb and fragments demonstrated in vitro on tumor 
a tk cae ee ee ee er, 
F.; Halpern, S.E.; Sutherland, R.M.; Schreyer, M . Mach, 
LP. udwig Institute for Cancer Research, eames 
Branch, 1066 Epalinges, Switzerland; University of Roches- 
ter Cancer Cen ochester, NY, USA). Jan 1986. NTIS 
(US Sales Onl y), PC A06/MF AOl. File Number 
DE86780556. (CONF-8506295—). 
From 3. Boettsteiner colloquium on radioimmunoscinti- 
—— Boettstein, Switzerland (25 Jun 1985). 
spheroids grown in culture represent a good in vitro 
a ee ene eee 
radiotherapeutics. Using this system, it was found that Fab-frag- 
ments penetrate tumors more quickly and deeply than complete 
antibodies. These results were confirmed in tumor bearing nephrec- 
tomized nude mice. 
52145 (EIR—585, 22-33) ECT with /sup 123/I-la- 
beled of monoclonal antibodies in colo- 
rectal cancer. Bischof-Delaloye, A.; Delaloye, B. (Division 
Autonome de Medecine Nucleaire, CHUV, 1011 Lausanne, 
Switzerland). Jan 1986. NTIS (US Sales Onl 'y), PC A06/ 
MF A0O1. File Number DE86780556. (CONF-8506295—). 
From 3. Boettsteiner colloquium on radioimmunoscinti- 
“ra> Boettstein, Switzerland (25 Jun 1985). 
The recent progress of tumor localization with labelled anti- 
bodies can be attributed to three techniques: 1) use of I-123 as a 
label; 2) fragmentation of antibodies; 3) tomographic recording and 
evaluation of patient radiation data. Under these conditions the 
method yields good sensitivity and specifity indexes (15/16 for pri- 
mary tumors and local recurrences, 7/10 for metastasis). A strictly 
prospective study, however, remains mandatory in order to assess 
the clinical value of this method. 
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52146 (EIR—585, pp 37-48) Clinical experience of the 
radioimmunoscintigraphy with the 123-I-anti-CEA-Fab(No. 
35)-fragment. Meili, A.; Bekier, A.; Schulthess, G.K. von; 
Hug, U.; Andres, R.; Mach, J.P. (Institut fuer Nuklearmedi- 
zin, Kantonsspital St. Gallen, Switzerland; Klinik fuer Chir- 
urgie, eee St. Gallen, Switzerland; Eidgenoes- 
sisches Inst. fuer Reaktorforschung, Wuerenlingen, Switzer- 
land; Ludwig Institut fuer Krebsforschung, Lausanne, Swit- 
zerland). Jan 1986. (In German). NTIS (US Sales Only), PC 
A06/MF AOl. File Number DE86780556. (CONF- 
8506295—). 
From 3. Boettsteiner colloquium on radioimmunoscinti- 
oaety, ee Boettstein, Switzerland (25 Jun 1985). 
monoclonal murine 123-I-Fab-anti-CEA(Nr.35) 
were ans to 7 patients in a prospective study. Compared with 
the previous tested intact 131-I-labelled antibody (Nr. 202) the new 
preparation had many advantages for imaging: 2.7 times more 
counting efficiency of the gamma camera, higher activity utilizable 
and better accumulation in the tumor with sufficient image contrast 
in the ECT. Fifteen to sixteen hours after administration of 20 mCi 
123-I the count rate in the pelvis was 130000/20 sec. In all patients 
the primary tumor was visualized, two patients demonstrated re- 
gional lymph node involvement and one patient liver metastasis in 
the left lobe. All findings were confirmed by surgery and histopath- 
ology. The average tumor/mucosa ratio was 3.5:1. The activity in 
the tumor 15 h after application was 0.015 per cent/g tumor/mCi 
123-I used. 4/7 patients with colorectal cancer over 3.5 cm in diam- 
eter demonstrated normal plasma values of CEA < 3 microg/1. 
One patient with rising CEA plasma level was suspected of relapse, 
the focal accumulation corresponded with a mass lesion in the right 
sacrum in CT-scan. After the preliminary results the further appli- 
Scions te staging and screening before and after ther- 
y, handicapped by high costs at time. A good advantage is the 
sensibility of specific and organ independent diagnosis of —_ 
which contains the corresponding surface antigen. 


52147 (EIR—S585, , Pp 49-53) Clinical interest of planar 

or spect imaging using radioiodinated 
monoclonal antibodies in the detection of tumor recurrences. 
Chatal, J.F.; Saccavini, J.C.; Douillard, J.Y.; Kremer; M.; 
Curtet, C.; Aubry, J.; Le Mevel, B. (U.211 INSERM and 
Centre Rene Gauducheau, Nantes, France; Office des 
rayonnements ionisants, Saclay, France). Jan 1986. NTIS 


(US Sales Only), PC A06/MF AOl. 
DE86780556. (CONF-8506295—). 

From 3. Boettsteiner colloquium on radioimmunoscinti- 
graphy; Boettstein, Switzerland (25 Jun 1985). 

A prospective study was to assess the clinical 
value of radioimmunoscintigraphy with the use of a mixture of I- 
131 ant-CEA and I-131 19-9. 71 per cent of all tumor sites were 
visualized. Improvement of the results is expected when using to- 
moscintigraphy. 


File Number 


52148 (EIR—585, 4 54-61) Clinical relevance of im- 
Sey using Tc-99m labelled anti melanoma anti- 
bodies. Scheidhauer, K.; Landthaler, M.; Wehmeyer, G.; 
Buell, U.; Moser, E. Jan 1986. (In German). NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE86780556. 
(CONF-8506295—). 
From 3. Boettsteiner colloquium on radioimmunoscinti- 
graphy; | qe Switzerland (25 Jun 1985). 
commercially available Tc-99m antibody (Tecnemab-1, 
sialontieies aimmoenarenedaaah A specific tumor localiza- 
tion (primary tumor, local recurrency, metastasis) was possible in 
75 per cent of all cases. At present the method seems useful in stag- 
ing and follow up. As a screening agent its use is questionable, 
mainly due to the considerable work involved. 


52149 ae. ap 62-64) Radiolabelling of antibodies 
with indium: Use acid 


(DTPA) as agent. Loetscher, H. (Hoffmann-La 
Roche, F. and Co., Basel, Switzerland). Jan 1986. NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86780556. (CONF-8506295—). 

From 3. Boettsteiner colloquium on radioimmunoscinti- 
graphy; Boettstein, Switzerland (25 Jun 1985). 
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/sup 111/In/sup 3+/ was used to radiolabel the F(ab’)/sub 
2/ fragment of a monoclonal antibody (b-12) raised against a sur- 
face antigen of a mammalian breast tumor cell line (5). The in vivo 
distribution of the radiolabel was analyzed in mice bearing a trans- 
plant of fixed tumor cells in the left thigh. The results demonstrate 
that DTPA can be efficiently coupled to a tumor specific F(ab’)/ 
sub 2/ fragment and loaded with /sup ane 3+/ yielding a 
stable, highly labelled complex. 


52150 Le pe pe 78-84) Antibodies and isotopes, a 
chemical approach to tumour targeting. Vaughan, as 
Yankuba, S.C.S.; Anderson, P. (Birmingham Uni , UK). 
Jan 1986. NTIS. (US Sales Only), PC A06/MF AGI. File 
Number DE86780556. (CONF-8506295—). 

From 3. Boettsteiner colloquium on radioimmunoscinti- 
graphy; | ae Switzerland (25 Jun 1985). 

study, scandium-47 and yttrium-90 have been used as 

anmeadacanes of potential cytotoxic labels. Both isotopes have a 
high yield of energetic beta particles and half-lives of the same 
order as indium-111. In addition they are both members of Group 
III and so may be used as a base for chemical comparisons in the 
future with radiotoxic isotopes from other chemical groups. 


52151 (EIR—585, pp 85-99) Microdosimetry of Auger 
electrons: I-125 as an example. Wernli, C. (Eidgenoessisches 
Inst. fuer Reaktorforschung, Wuerenlingen, Switzerland. 
Abt. Strahlenueberwachung). Jan 1986. (In German). NTIS 
(US Sales ly), PC A0Q6/MF AOl. File Number 
DE86780556. (CONF-8506295—). 

From 3. Boettsteiner colloquium on radioimmunoscinti- 
sraphy; Bo Boettstein, Switzerland (25 Jun 1985). 

The origin and the emission spectra of Auger and Coster- 

Kronig electrons are described for I-125. The absorbed dose in 
tissue is calculated for a local energy deposition and compared with 
macroscopic dose distributions. 


52152 ae (0-77) a a alpha-emitters: 
ccna a dose lepel Koes 


1986. (in Geenaa) NTI Ss U — 
AOl. File Number DE86780556. (CONF-8506295—). 

From 3. Boettsteiner colloquium on radioimmunoscinti- 
graphy; Boettstein, Switzerland (25 Jun 1985). 

Therapeutic alpha-emitters are most useful in cases that defy 
conventional therapeutics, such as residual tumor parts, subclinical 
tumor recurrency or early metastasis. The favoured nuclide is At- 
211, mainly due to its chemical reactivity and high specific activity. 
The half life of 7.2 hrs necessitates the conception of radiotherapeu- 
tics with optimal tumor localisation at times of less than 18 hrs. 


= (EIR—585, pp 7-15) Selection of monoclonal anti- 
CEA antibody for tumor detection by immunoscin- 
oo. Mach, J.P.; Buchegger, F. (Ludwig Institute for 
Cancer Research, Lausanne Branch, 1066 Epalinges, Swit- 
zerland). Jan 1986. NTIS (US Sales Only), PC A06/MF 
AO1. File Number DE86780556. (CONF-8506295—). 
From 3. Boettsteiner colloquium on radioimmunoscinti- 
eraphy; ee Switzerland (25 Jun 1985). 
described how individual MAb directed against carcin- 
nitaane antigen (CEA) is selected which does not crossreact 
with granulocytes and gives the best tumor localization in the 
model of nude mice with human colon carcinoma. Using 
this model, the superiority of F(ab’)/sub 2/ and particularly Fab 
fragments from high affinity MAb for the localization of relatively 
small tumor nodules is demonstrated. These MAb fragments are 
also successfully used in an ongoing clinical trial for the detection 
of primary and metastatic colorectal carcinomas. 


52154 (FRNC-TH—2219) Simultaneous measurement of 
cerebral blood 


continuous inhalation —e. Steinling, 

Univ., 33 (France)). 1983. 205p. (In French). NTIS (US 

Sales Only), PC A10/MF AOl1. File Number DE86751256. 
The method of the continuous inhalation technique of 

oxygen-15 labelled CO: coupled with positron emission tomogra- 
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phy for the measurement of cerebral blood flow (C.B.F.) is de- 
scribed. An indirect experimental verification that this technique al- 
lowed the measurement of C.B.F. has been carried out in baboons 
by showing the expected change in the measured parameter with 
variations in the PaCO:. A critical investigation of the CO, 
model was performed. The amount of tracer present in the cerebral 
vascular pool has a negligible effect on C.B.F. value. The use of a 
mean brain-blood partition coefficient of water instead of that spe- 
cific to gray or to white matter is commented upon, and its influ- 
ence on the final C.B.F. value is studied. Lastly, the problem of the 
limited diffusion of water across the blood-brain-barrier is dis- 
cussed. The study of the combined effects of gray-white mixing and 
limited wates extraction of the C.B.F. value shows that the CO, 
technique tends to understimate real C.B.F., and that this error is 
more severe with high flows and even gray white mixing. These 
limitations do not depart from the possibility to estimate in the 
same brain locus not only C.B.F. but oxygen utilization as well by 
the consecutive inhalation of C’*O2. and %O,. The advantages of 
this possibility has already been shown in a number of clinical stud- 
ies. 


52155 (GR—86-01) concerning mag- 
netic resonance spectroscopy. Soe dn Date) The 3 ts 
(Netherlands)). 29 Jan 1986. 79p. (In Dutch). NTIS (US 
Sales Only), PC A0S/MF AO1. File Number DE86703360. 

In medicine the technique of nuclear magnetic resonance 
(NMR) is applied in the form of in vivo nuclear magnetic reso- 
nance spectroscopy (MRS). In vivo MRS can be carried out non- 
invasively. The committee of the Dutch Health Council briefly dis- 
cusses the qualities and potentialities of the nuclei that will prob- 
ably be used in future clinical spectroscopy: **P, °C, 1H (and pos- 
sibly °F and **Na). The committee discusses several possibilities of 
combining imaging and spectroscopy. The imaging of nuclei other 
than protons is also possible with MRS. Potential applications are 
considered in oncology, cardiology, neurology and hepatology. In- 
cludes English summary; 4 figs. 


(AEA-RL—131, pp 103-105) a analy- 
sis of body composition by axial tomography. 
Heymsfield, S.B. (Emory Univ., Atlanta, GA, USA. School 
of Medicine). Mar 1986. NTIS (US Sales Only), PC A12/ 
MF AO1. File Number DE86703461. 

In Nuclear-based techniques for the in vivo study of human 
body composition. Working papers prepared in connection with an 
advisory group meeting and system descriptions for in vivo meas- 
urements by neutron activation analysis, X-ray fluorescence analysis 
and nuclear resonance scattering of gamma rays. 

Radiographic methods of evaluating body composition have 
been applied for over five decades. A marked improvement in this 
approach occurred in the mid-nineteen-seventies with the introduc- 
tion of computerized axial tomography. High image contrast, cross- 
sectional imaging and rapid computerized data processing make this 
technique a sophisticated clinically applicable tool. 9 refs. 


52157 (AEA-TECDOC—366) What the general practi- 
tioner (MD) should know about medical handling of overex- 
posed individuals. (International Atomic Energy Agency, 
Vienna (Austria)). Feb 1986. 56p. NTIS (US les Only), 
PC A04/MF AO1. File Number DE86703352. 

This publication is aimed at doctors, paramedics and nursing 
personnel who, especially in small communities and in developing 
countries, but also in highly industrialized countries can be faced 
with overexposures and have the task of taking the first decisions 
about the victims. It provides basic information about radioactivity, 
radiation and radiation accidents, radiation burns, external and in- 
ternal contamination by radioactive materials, acute radiation syn- 
drome and the late effects of radiation. In addition, a list of recom- 
mended equipment and medications sufficient to allow first aid 
treatment of acute radiation exposed or contaminated individuals is 
given. 5 refs, 2 figs, 7 tabs. 
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(INIS-mf—10205) Liver-spleen — epigas- 


Geiger, (Ulm 
Univ. (Germany, F.R.). Fakultaet fuer Klinische S ak 
16 Dec 1983. i01p. (In German). NTIS (US Sales Only 
PC A06/MF A01. File Number DE86752693. 

23 patients where liver cirrhosis was established were sub- 
jected to an epigastric sonogram, a liver-spleen scintigram, a liver- 
function scintigram, and to various relevant laboratory tests. The 
liver-spleen scintigram was evaluated for size of the liver, liver col- 
loid concentration and distribution (intensity and inhomogeneity); 
spleen size and extrahepatic distopic distribution (especially bone 
marrow). Before carrying out the liver scintigram, a method of de- 
termining the regions of interest (ROI) was developed. The sono- 
gtaphically and scintigraphically determined size of the liver did 
not reveal much about the stage of cirrhosis as the chance that the 
liver is normal-sized or enlarged is equally great. The gastroscopi- 
cally determined development of a collateral circulation accompa- 
nied by portal hypertension in patients with cirrhotic transforma- 
tion of the liver was found to correlate with the liver-screen scinti- 
gram. In the liver function scintigram it was not only the general 
curve characteristics but also the half-time (T/2) that proved to be 
an important criterion for diagnosing cirrhosis. There is a strikingly 
big difference of cirrhosis-T/2 to the data of a normal liver, in ad- 
dition to that the method proved to be very good for early diagno- 
sis of cirrhosis. Bile kinetics are no different from normal. Compar- 
ing the two methods (epigastric sonogram and liver-spleen scinti- 
gram) none of them was found to be very suitable for determining 
the function or degree of severity. The two functional tests (serial 
scintigraphy and laboratory test) showed different results and stag- 
ings the reason of which is yet to be explained. (MG). 


52159 (INIS-mf—10403) Australian medical cyclotron 
workshop. (Medical Cyclotron Committee (Australia); Aus- 
tralian Radiation Lab., Melbourne). Dec 1984. 13ip. 
(CONF-8412111—). NTIS (US Sales Only), PC A0O7/MF 
AO1. File Number DE86780558. 

From Australian medical cyclotron workshop; Canberra, 
Australia (11 Dec 1984). 

Items within the scope of EDB have been entered individ- 
ually into the data base. (ACR) 


52160 (INIS-mf—10403, pp 1-3) Does Australia need a 
medical cyclotron: the issues. Lokan, K.H. (Australian Radi- 
ation Lab., Melbourne). Dec 1984. NTIS (US Sales Only), 
ae 7 Nae AOl. File Number DE86780558. (CONF- 

From Australian medical cyclotron workshop; Canberra, 
Australia (11 Dec 1984). 

The background to proposals for a medically oriented cyclo- 
tron in Australia is briefly described. The issues to be addressed by 
participants of the workshop are then outlined. 


(INIS-mf—10403, pp 4-13) Contribution of the 
cyclotron to British health care and medical research. 
D.D. (Hammersmith . London, UK. 


medical 
Vonberg, 
MRC Cyclotron Unit). Dec 1984. S (US Sales Only), 
Mii A01. File Number DE86780558. (CONF- 

From Australian medical cyclotron workshop; Canberra, 
Australia (11 Dec 1984). 

The contribution of the cyclotron to medical research and 
clinical practice in the United Kingdom is described. The history of 
the project showing aims, methods and reasons is outlined. 
Achievements, costs and future plans are reviewed. 


52162 (INIS-mf—10403, pp 14-19) Applications of cyclo- 
Seemntaeet radioisotopes. Quinlan, M. (Sir Charles 
ospital, Perth, Australia. Dept. of Diagnostic 
Radiology) Dec 1984. NTIS (US Sales Only), PC A07/MF 
A01. File Number DE86780558. (CONF-8412111—). 
From Australian medical cyclotron workshop; Canberra, 
Australia (11 Dec 1984). 
The use of cyclotron produced isotopes in nuclear medicine 
is reviewed. The off site (from the cyclotron facility) isotopes in- 
clude indium-111, thallium-201, gallium-67 and xenon-127, none of 
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which are generator produced. Generator systems include rubidi- 
um-81/krypton-81m and mercury-195m/ gold-195m. 


52163 (INIS-mf—10403, pp 20-64) Case for a national 
medical cyclotron facility. Smith, R. (Australian Atomic 
Ener Commission Research Establishment, Lucas 
Heights). Dec 1984. NTIS (US Sales Only), PC A07/MF 
AO1. File Number DE86780558. (CONF-8412111—). 

From Australian medical cyclotron workshop; Canberra, 
Australia (11 Dec 1984). 

Since medical cyclotrons and their associated equipment are 
complex and costly, it is unrealistic to expect that the Federal Gov- 
ernment will fund more than one facility at the present time. Thus 
it appears obvious that this facility should be designed and used to 
achieve maximum national benefit. In this context the Australian 
Atomic Energy Commission proposition is to install a dual-purpose 
cyclotron with two national purposes: (i) The production of cyclo- 
tron radioisotopes for distribution to nuclear medicine centres 
throughout Australia and the near geographic region for diagnoses 
of a wide variety of medical conditions. (ii) The provision, in asso- 
ciation with the cyclotron, of a national nuclear medicine/PET 
centre for research and training as well as the evaluation of clinical 
benefits - with nation-wide access of clinical researchers guaranteed 
through a cooperative user arrangement. At this centre, a facility 
would be installed for positron emission tomography (PET), using 
positron-emitting radioisotopes from the cyclotron. The first pur- 
pose takes priority with the second being a cost-effective addition 
to achieve optimal and fair use of such a costly national facility. 


52164 (INIS-mf—10403, pp 65-77) Current applications 
of positron emission tomography (PET). Potchen, EJ. 
(Michigan State Univ., East Lansing, USA). Dec 1984. 
NTIS (US Sales Only), PC AO7/MF AO1. File Number 
DE86780558. (CONF-8412111—). 

From Australian medical cyclotron workshop; Canberra, 
Australia (11 Dec 1984). 

The view presented is that there is at present no demonstrat- 
ed widespread clinical utility for PET scanning. However PET 
scanning has been demonstrated to be useful to better understand 
some diseases. 


52165 (INIS-mf—10403, pp 78-104) Applications of posi- 
tron emission tomography (PET) and cyclotron 

rn eee A. i. (Austin Hospital, ar ae Australia). Dec 

1984. S (US Sales Only), PC AO7/MF AOl1. File 

Number Di DE86780558. (CONF-8412111—). 

From Australian medical cyclotron workshop; Canberra, 
Australia (11 Dec 1984). 

While the role of PET is still being established in the diag- 
nosis and management of conditions such as stroke, Parkinson's dis- 
ease, psychiatric disorders, cardiac disease and others, the expecta- 
tion is that functional imaging will be as helpful in many of these 
conditions as with the diagnosis and management of the epilepsies. 
Continued development of PET techniques has led to the investiga- 
tion of other conditions such as dementias, movement disorders and 
cerebral tumour. Interesting early observations have been made 
using standard metabolic imaging with C'*O., OQ. and 18FDG. 
Psychiatric, cardiac, paediatric, gastroenterology and respiratory 
medicine applications are reviewed. 


52166 (INIS-mf—10403, pp 105-109) Medical cyclotron 
facilities: the view of the National Health Technology Adviso- 
ry Panel. Hailey, D.M. (Department of Health, Canberra, 
Australia). Dec 1984. NTIS (US Sales Only), PC A07/MF 
A01. File Number DE86780558. (CONF-8412111—). 

From Australian medical cyclotron workshop; Canberra, 
Australia (11 Dec 1984). 

The views of the National Health Technology Advisory 
Panel (NHTAP) on the question of medical cyclotron facilities in 
Australia are presented. The Panel's report on the proposals by the 
Austin Hospital and the Australian Atomic Energy Commission is 
discussed. 
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52167 (INIS-mf—10403, pp 110-114) Financial analysis 
of medical cyclotron facilities. Farmer, B. (Ian Turner and 
Partners, NSW Pty. Ltd., Sydney, Australia). Dec 1984. 
NTIS (US Sales Only), PC AO7/MF A0O1. File Number 
.DE86780558. (CONF-8412111—). 

From Australian medical cyclotron workshop; Canberra, 
Australia (11 Dec 1984). 

The cyclotron facility must be seen in the context of a 
market currently served in part by an existing production facility 
producing a range of complimentary products, some of which are 
equivalent to those which could be produced in the proposed new 
cyclotron. The costs assessment area needs to examine the alterna- 
tive configurations: a 40 MeV unit equipped for medical radioiso- 
tope production only, a 16 MeV unit for PET only and a 40 MeV 
unit for both radioisotope production and PET. 


52168 (INIS-mf—10422) Measuring mandibular ridge re- 
duction. The development of a = oy oe 
method and a clinical a comparison betw 
complete denture and overdenture eel Steen, WHA. 
(Rijksuniversiteit Utrecht (Netherlands)). 27 Mar 1984. 
108p. NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE86703361. 

This thesis investigates the mandibular reduction in height of 
complete denture wearers and overdenture wearers. To follow this 
reduction in the anterior region as well as in the lateral sections of 
the mandible, an accurate and reproducible measuring method is a 
prerequisite. A radiologic technique offers the best chance. A 
survey is given of the literature concerning the resorption process 
after the extraction of teeth. An oblique cephalometric radiographic 
technique is introduced as a promising method to measure mandibu- 
lar ridge reduction. The reproducibility and the accuracy of the 
technique are determined. The reproducibility in the positioning of 
the mandible is improved by the introduction of a mandibular sup- 
port which permits a precise repositioning of the edentulous jaw, 
even after long periods of investigation. Includes Dutch summary; 
165 refs.; 52 figs.; 18 tabs. 


52169 (INIS-mf—10423) Classification, and ra- 
diotherapy of bronchial carcinoma. Noordijk, E.M. (Rijksuni- 
versiteit Leiden (Netherlands)). 17 Nov 1983. 314p. (In 
Dutch). NTIS (US Sales Only), PC Al4/MF AOI. File 
Number DE86703365. 

This thesis reports a study performed to evaluate the stage 
classification of bronchial carcinoma published by Thomas in 1963. 
The study was done in the radiotherapy department of a teaching 
hospital, and had three parts: a comparative analysis of the classifi- 
cations and stage divisions described in the literature on bronchial 
carcinoma; an evaluation of the theoretical basis of the classification 
system introduced by Thomas as well as of the practical applicabil- 
ity of the division into stages, with respect to the assessment of the 
prognosis and the choice of therapy; and an analysis of various as- 
pects of irradiation as well as of a number of prognostic factors in 
bronchial carcinoma. Includes English summary; 294 refs.; 50 figs.; 
76 tabs. 


52170 (INIS-mf—10424) Cross sectional CT morphology 
of the three lower lumbar vertebrae: with contributions to a 
more accurate interpretation of AP radiographs of the lumbar 
spine. Schaik, J.P.J. van. (Rijksuniversiteit Utrecht (Nether- 
lands)). 15 May 1984. 110p. NTIS (US Sales Only), PC 
A06/MF AO1. File Number DE86703362. 

This thesis is concerned with a cross-sectional morphological 
analysis of certain structures contained in the bony portion of the 
motion segments between L3 and S1, the vertebral bodies included. 
Measurements of lengths and angles were based on the use of con- 
stant reference points, which permitted comparative studies. Refer- 
ence points were selected which were sufficiently well defined as 
to avoid gross errors in measurements. The lateral borders of the 
vertebral body of L3 are well visualized in AP radiographs, as well 
as the entire circumference of the pedicles. The bony cortical mar- 
gins of these structures are more or less orientated in a sagittal di- 
rection, and are therefore caught by the X ray beam tangentially 
over the major part of their length. This tangential projection re- 
sults in a sharp definition of these margins. Radiographic analysis of 
wired specimens of lumbar vertebrae showed that the shadow cast 
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by the spinous process in the AP projection with its 


corresponds 
posterior portion. Includes Dutch summary; 122 refs.; 60 figs; 13 
tabs. 


52171 (INIS-mf—10427) Heparin kinetics. Swart, 
C.A.M. de. (Rijksuniversiteit Utrecht (Netherlands)). 16 Jun 
1983. 102p. S (US Sales Only), PC A06/MF A01. File 
Number DE86703348. 

The author has studied the kinetics of heparin and heparin 
fractions after intravenous administration in humans and in this 
thesis the results of this study are reported. Basic knowledge about 
the physico-chemical properties of heparin and its interactions with 
proteins resulting in anticoagulant and lipolytic effects are discussed 
in a review (chapter II), which also comprises some clinical aspects 
of heparin therapy. In chapter III the kinetics of the anticoagulant 
effect are described after intravenous administration of five com- 


lipolytic effects after intravenous injection of various **S-radiola- 
belled heparin fractions and their relationship with the disappear- 
ance of the radiolabel are described in chapter IV. Chapter V gives 
a description of the kinetics of two radiolabels after injection of in 
vitro formed complexes consisting of purified, ‘**I-radiolabelled an- 
tithrombin III and various **S-radiolabelled heparin fractions. In- 
cludes Dutch summary; 238 refs.; 24 figs.; 3 tabs. 


52172 (INIS-mf—10428) Isolation of a somatomedin 
binding protein from human preterm amniotic fluid: develop- 
ment of a radioimm . Drop, S.L.S. (Erasmus Univ., 
Rotterdam (Netherlands)). 14 Oct 1983. 192p. NTIS (US 
Sales Only), PC A09/MF A0O1. File Number DE86703363. 

This thesis investigates the nature and biological behaviour 
of a somatomedin binding protein, identified in preterm amniotic 
fluid (AF). For that purpose a double antibody radioimmunoassay 
was developed. Purified AF binding protein (AFBP) was iodinated 
by the chloramine-T method, and dilutions of partially purified 
AFBP were designated as the standard, with the results expressed 
in pg equivalent protein/ml. The sensitivity of the assay was im- 
proved by adoption of the nonequilibrium procedure. AFBP values 
were twice as high in preterm AF as in term AF. Includes Dutch 
summary; 182 refs.; 42 figs.; 10 tabs. 


(INIS-mf—10436) Radionuclide examination of 
motility disorders of the esophagus: a comparative study with 
manometry. Heukelem, H.A. van. (Rijksuniversiteit Leiden 
(Netherlands)). 31 Oct 1985. 62p. NTIS (US Sales Only), 
PC A04/MF AO1. File Number DE86703364. 

The primary aim of this investigation is to determine the 
value of radionuclide studies for clinical diagnostics in the light of 
its advantages over the manometric examination by means of avail- 
able casuistics. A general review of the development of the exami- 
nations for assessment of the motility of the esophagus is given and 
both normal and disturbed motor function are described. The de- 
tails of the patient groups and the techniques used in this study are 
presented. The results obtained for normal subjects and patients 
with achalasia, diffuse esophageal spasm, systemic connective tissue 
diseases with esophageal involvement and reflux esophagitis are re- 
ported and discussed. Includes Dutch summary; 158 refs.; 18 figs.; 5 
tabs. 


52174 (INIS-mf—10437) Hazard and efficiency of X-ray 
diagnostic investigations. (Nederlandse Vereniging voor Ra- 
diodiagnostiek, Utrecht). 1984. 130p. (In Dutch). (CONF- 
8403244—). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE86703464. 

From Symposium on hazard and efficiency of X-ray diag- 
nostic investigations; Tilburg, Netherlands (24 Mar 1984). 

This symposium deals with the hazards and efficiency of bio- 
medical X-ray examinations. The first articles are devoted to the ef- 
fects of radiation on the human body. Special attention is paid to 
low dose irradiation. Later on the efficiency and necessity of X-ray 
examinations are discussed. Reference is made to the diagnosis of 
colon- and mammacarcinoma. 94 refs.; 37 figs.; 19 tabs. 
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52175 Natural agents for radionuclide decorpor- 
ation. Premuzic, E.T. (to Dept. of Energy). US Patent Ap- 
lication 6-743,544. 11 Jun 1985. 30p. Contract AC02- 
6CH00016. DE86013730 NTIS, PC A. File Number 

DE86013730. 

This invention relates to the production of metal-binding 
compounds useful for the therapy of heavy metal poisoning, for bi- 
ological mining and for decorporation of radionuclides. The present 
invention deals with an orderly and effective method of producing 
new therapeutically effective chelating agents. This method uses 
challenge biosynthesis for the production of chelating agents that 
are specific for a particular metal. In this approach, the desired che- 
lating agents are prepared from microorganisms challenged by the 
metal that the chelating agent is designed to detoxify. This chal- 
lenge induces the formation of specific or highly selective chelating 
agents. The present invention involves the use of the challenge bio- 
synthetic method to produce new complexing/chelating agents that 
are therapeutically useful to detoxify uranium, plutonium, thorium 
and other toxic metals. The Pseudomonas aeruginosa family of or- 
ganisms is the referred family of microorganisms to be used in the 
present invention to produce the new chelating agent because this 
family is known to elaborate strains resistant to toxic metals. 


52176 Nuclear magnetic resonance technology for medi- 
cal studies. Budinger, T.F.; Lauterbur, P.C. (Univ. of Cali- 
fornia, Berkeley). Science’ (Washington, D.C.); 226: 288- 
298(19 Oct 1984). 

Nuclear magnetic resonance proton imaging provides ana- 
tomical definition of normal and abnormal tissues with a contrast 
and detection sensitivity superior to those of x-ray computed to- 
mography in the human head and pelvis and parts of the cardiovas- 
cular and musculoskeletal systems. Recent improvements in tech- 
nology should lead to advances in diagnostic imaging of the breast 
and regions of the abdomen. Selected-region nuclear magnetic reso- 
nance spectroscopy of protons, carbon-13, and phosphorus-31 has 
developed into a basic science tool for in vivo studies on man and a 
unique tool for clinical diagnoses of metabolic disorders. At 
present, nuclear magnetic resonance is considered safe if access to 
the magnet environment is controlled. Technological advances em- 
ploying field strengths over 2 teslas will require biophysical studies 
of heating and static field effects. 


§2177 Computed tomography in high LET radiotherapy 
treatment planning. Chen, G.T.Y. (Div. of Biology and 
Medicine, Lawrence Berkeley Lab., Berkeley, CA 94720). 
pp 221-228 of Computerized tomography i in radiation ther- 
apy. Ling, C.C.; Ro C.C.; Morton, R.J. New York, 
NY; Raven Press Publications (1983). 

As in conventional radiotherapy, CT has been used in target 
localization and treatment volume definition, pixel-by-pixel dose 
calculations, and the evaluation of therapy by follow-up scanning. 
However, because of the finite range of charged-particle beams and 
the possibility of optimizing the irradiated volume through dose 
conformation, the quantitative aspects of CT are even more impor- 
tant in this experimental therapy modality. The technical nature of 
charged-particle therapy and the software tools being developed 
(-g., three-dimensional graphics and manipulation and display tech- 
niques for target localization, target volume definition, and portal 
alignment) are equally useful in conventional therapy. 


5507 Microbiology 


REFER ALSO TO CITATION(S) 50274, 52119, 52121, 52123 


52178 (DOE/ER—0264) Microbiology of subsurface en- 
vironments. Summary and minutes of a field experimental 
program meeting. Wobber, F.; Fliermans, C. (USDOE 
Office of Energy Research, W: 


Research Div.). 19 Mar 1986. oe (CONF-8602' 
Summ.). NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE86012588. 
From Conference on microbiology of subsurface environ- 
ments; Aiken, SC, USA (24 Feb 1986). 
This document summarizes research activities in 
the microbial ecology of subsoils and ground water. Outlined are 
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plans for a centralized research site and a microbial deep probe of 
the biosphere to depths in excess of one thousand feet. 


52179 Cloning and expression in Escherichia coli of a 
gene coding for a chondroitin lyase from Bacteroides thetaio- 
taomicron, Guthrie, E.P.; Shoemaker, N.B.; Salyers, A.A. 
(Univ. of Illinois, Urbana). Journal of Bacteriology; 164: No. 
2, 510-515(Nov 1985). 

The authors cloned the gene for one of the two chondroitin 
lyases of Bacteroides thetaiotaomicron into the cosmid vector 
pHC79 and subcloned it into pBR328. No proteins the size of B. 
thetaiotamicron chondroitin lyase I or II (104 to 108 kilodaltons) 
were detectable in maxicell or in vitro transcription-translation 
preparations. However, partial purification of the chondroitin lyase 
activity from the Escherichia coli subclone showed that its proper- 
ties were similar to those of the B. thetaiotaomicron chondroitin 
lyases. Antibodies to the chondroitin lyase that was produced in E. 
coli cross-reacted with the B. thetaiotaomicron chondroitin lyase II 
but not, with chondroitin lyase I. The molecular weight of the 
enzyme produced in E. coli was slightly lower than those of the 
two chondroitin lyases from B. thetaiotaomicron. The chondroitin 
lyase gene was located on the subcloned 7.8-kilobase EcoRI frag- 
ment. The size of the gene was approximately 3.3 kilobases, as ex- 
pected for a protein with a molecular weight of 104,000. 


5508 Morphology 
REFER ALSO TO CITATION(S) 52118, 52137, 52247 
5509 Pathology 


52180 Secretion by stimulated murine macrophages of a 
heparin-binding fibroblast growth activity, distinct from basic 
FGE and IL-1. Rappolee, D.A.; Banda, M.J.; Werb, Z. 
(Univ. of California, Francisco). Federation "Proceedings, 
Federation of American Societies for Experimental Biology; as. 
No. 3, 454(1 Mar 1986). (CONF-8604222—). 

From 70. annual meeting of the Federation of American So- 
ciety for Experimental Biology; St. Louis, MO, USA (13 Apr 
1986). 

” Wound healing requires granulation and formation of neo- 
vascularization tissue. These two events require increases in fibrob- 
lasts, vascular endothelial, and smooth muscle cells. Macrophages 
may produce several growth factors which participate in these 
would healing events. To test this hypothesis they have partially 
purified a fibroblast growth promoting activity from a murine ma- 
crophage cell line (P388 Dl). The activity causes growth in Balb/c 
and Swiss 3T3 cells as measured by thymidine uptake, nuclear la- 
beling and increase in cell number. PDGF, Basic FGF, and EGF 
are also mitogenic by thymidine uptake, but purified human IL-1 
and recombinant murine IL-1 are not. The activity is pH 2.5-, 
freeze/thaw-, and dialysis/lyphilyzation-stable. The activity elutes 
from heparin-Sepharose at 2.0M, but not 0.15m, 0.5M, or 3.0M 
NaCl. Basic FGF elutes from the same heparin-Sepharose batch at 
3.0M, but not at the other three NaCl concentrations. The growth 
activity is secreted by viable murine macrophage line cells 
(P388D1, WEHI-3, RAW 264.7) at a 48 hour peak after activating 
(LPS) or phagocytic stimuli. Unstimulated P388D1 caused growth 
1.7 times control whereas stimulation increases the growth 5.1 to 
7.1 times control. The optimal activity concentration fails to com- 
plement insulin in an assay in which optimal basic FGF concentra- 
tion complements insulin. These data suggest that the activity may 
contain a progression factor. 


5510 Physiological Systems 


52181 Monoclonal antibodies recognizing single amino 
acid substitutions in hemoglobin. Stanker, L.H.; Branscomb, 
E.; Vanderlaan, M.; Jensen, R.H. (Univ. of California, 
Livermore). Journal of Immunology; 136: No. 11, 4174 
4181(1 Jun 1986). Contract W-7405-ENG-48. 

Four monoclonal antibodies (mAb) to non-human primate 
hemoglobin referred to as Cap-4, Cap-5, Rh-2, and Rh-4, and two 
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mAb to human hemoglobin, referred to as H-1 and H-3 were isolat- 
ed and were partially characterized. Binding studies with these 
mAb on a panel of hemoglobins and isolated a and 8 globin chains 
revealed a unique reactivity pattern for each mAb. Amino acid se- 
quence analysis of the antigens used to generate the binding data 


suggests that the specific recognition of certain hemoglobin anti- © 


gens by each mAb is controlled by the presence of a particular 
amino acid at a specific position within the epitope. The use of syn- 
thetic peptides as antigens confirmed this observation for five of the 
mAb. No synthetic peptides were tested with the sixth mAb, Rh-2. 
The amino acids required for binding of mAb Cap-4, Cap-5, Rh-4, 
and Rh-2 to hemoglobin are alanine at 85, threonine at 813, gluta- 
mine at 8125, and leucine at a68. The non-human primate hemo- 
globin antibodies require a specific amino acid that is not present in 
human hemoglobin. The amino acid required for binding of Cap-4, 
Cap-5, and Rh-4 could arise by a single base change in the 8 globin 
gene, whereas the amino acid required for Rh-2 binding could only 
occur if two base changes occurred. Thus these mAb are candidate 
probes for a somatic cell mutation assay on the basis of the detec- 
tion of peripheral blood red cells that possess single amino acid sub- 
stituted hemoglobin as a result of single base substitutions in the 
globin genes of precursor cells. 


52182 Feral fishes, Woodhead, A.D. (Brookhaven Na- 
tional Lab., Upton, NY). Interdisciplinary Topics in Gerontol- 
ogy; 21: 22-50(1985). 

Information has been taken from populations of feral fish, 
usually commercially fished species, to discuss whether there is an 
intrinsic decline in growth at about the time of sexual maturation, 
and how the energy demands of reproduction relate to this. The 
data suggest that fish do have an age related intrinsic decline in 
growth rate, but that the costs of reproduction play a major role in 
deranging homeostatic mechanisms and in expediting mortality. 
This discussion has been limited to one problem of aging, but there 
are undoubtedly other specific problems that might be approached 
by analyzing the extensive fisheries literature. 


5520 Public Health 


REFER ALSO TO CITATION(S) 50873, 51983, 51996, 52045, 52266 


52183 (NRPB-GS—4) Dose limits for members of the 
public. (National Radiological Protection Board, Chilton 
(UK). Feb 1986. 4p. H.M. Stationery Office, price Pound 


In 1985, the International Commission on Radiological Pro- 
tection issued a Statement which, inter alia, clarified its recommen- 
dations on the dose limit for members of the public. The Board has 
a Ministerial Direction to comment on the applicability and accept- 
ability of such recommendations in the UK. This report considers 
the practical application of the ICRP Statement and recommends 
the adoption of an effective dose equivalent limit of 1 mSv per year 
for the purpose of calculating generalised derived levels of radionu- 
clides in environmental materials. 


52184 (PB—86-205713/XAB) Industrial hygiene surv 
Sieuak’ ed Dillisteae Penihene Sewer Sinton Ma, 6 comateenties 
site (Northeast Utilities Service Co./Stone and Webster Engi- 


. (National Inst. for Occupational Safety 
Health, Cincinnati, OH (USA). Industrial Hygiene Section). 
Nov 1985. 65p. NTIS, PC A04/MF A0O1. 

The purpose of the study was to conduct an in-depth indus- 
trial hygiene survey to determine exposures of painters to coating 
components during the construction of a nuclear power plant. The 
survey was conducted as part of the Industrywide Studies Branch 
survey of Health Hazards in the Painting Trades. 


52185 ee Toxic omen public 


Tiiisiatesaciteinbailiaiiaa ts hae iaindiliaidiien 
increasing urgency and concern to all citizens. In the past several 
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years, government concern about the human health and environ- 
mental effects of some manmade chemicals has broadened consider- 
ably. Instead of reacting to hazards only after a major effect is be- 
lieved to have occurred -- DDT, PCBs, or mercury, for example — 
more-recent efforts are directed at increasing knowledge about the 
potential effects of all chemicals in commerce, predicting the small- 
er number most likely to cause significant problems, and preventing 
those problems. The reports includes the following: Background; 
Federal chemical information systems; The treatment of confiden- 
tial information; Research activities that support regulation; Re- 
sponse to chemical emergencies; Regulatory programs and their co- 
ordination; Cancers and carcinogens; Prevention policy; Appendix: 
analysis of cancer incidence and mortality; International issues; 
Toxic Substances Strategy Committee members, observers, and al- 
ternates. 


52186 (PB—86-212222/XAB) Safety with mobile diesel 
powered equipment underground). (Department of the Interi- 
a DC (USA)). 1966. 92p. NTIS, PC A05/MF 

The manual provides detailed requirements to use combus- 
tion engines in mines. Explosions from gases are to be avoided by 
measures such as ventilation, air conditioning, piping exhaust. The 
effects of air temperatures and humidity is also covered. 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 50343, 51135, 51955, 52068, 52069, 52077, 
52107, 52129, 52130, 52131, 52132, 52135, 52136, 52219 


52187 (DOE/BP/11887—2) Evaluation of a low-cost 
salmon production facility. Annual report, FY 1985. Hicker- 
son, A.W.; Hill, J.M. (Clatsop Economic Development 
Committee’ Fisheries Project, Astoria, OR (USA)). Dec 
1985. Contract AI79-83BP11887. 35p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86015221. 

The presently existing, low-cost salmon production facility 
operated and maintained by the Clatsop Economic Development 
Committee Fisheries Project was evaluated. Community contribu- 
tions for 1985 amounted to 1/3 of the annual budget. Fifty percent 
of the contributions came from the Youngs Bay gillnetter’s volun- 
tary poundage assessment program. Local canneries buying in the 
Bay equally matched the gillnetter’s contribution. The natural out- 
migration of smolts was compared between adult coho that were 
initially released at 16 fish/Ib and 9.5 fish/lb. The larger coho were 
covered at a rate of 4.9% of total release. The smaller coho were 
recovered at a rate of .5% of total release. The South Fork Klas- 
kanine chinook release again required six days of migration to 
travel 4.5 miles to tidewater. The Project continues to provide cu- 
mulative production of quality salmon through its annual releases. 
Project personnel spend 42% of their time rearing salmon, 36% in 
administrative and clerical, 10% in contract obligations, and 10% in 
travel. In 1985, 16% of the chinook catch in Youngs Bay and 6% 
of the coho catch were from CEDC releases. The 1983-1985 total 
poundage value in Youngs Bay from CEDC releases was $33,000 
for chinook and $62,000 for coho. In addition, experimentally re- 
leased 3-year old Rogue River stock chinook returned to Youngs 
Bay and generated $1.35/lb as compared to $.40/lb for the tule 
stock chinook. Nearly 240,000 Rogue River stock chinook eggs 
were collected on the Lower Columbia and placed in teh CEDC 
incubation system. 


Oe Analysis of the environmen- 
tal impacts of double-entry logging on Pot Timber 
Sale. (Bureau of Land ement, Medford, OR (USA). 
Medford District). Jun 1986. Contract AC79-85BP49090. 
3lp. NTIS, PC A03/MF A0O1; 1; GPO Dep. File Number 
DE86014327. 

There was no significant difference in environmental impacts 
between the single and double entry yarding systems used on Unit 
11 of the Lucky Pot Timber Sale except for site preparation. 
Double entry yarding resulted in delay of one year in site prepara- 
tion and tree planting. Such delays have two effects: (1) extending 
the period before another crop can be harvested, and (2) making 
reforestation success more difficult through re-establishment of 





62189 (IAEA-R—3026-F, pp 13-23) Niclosamide resi- 
dues in milk and organs of goats. El Hindi, A.M.; 
idra, M.S. (Ministry of Health, Chemical Labs., Khartoum, 
Sudan). Feb 1986. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86780564. 
In Radiotracer studies on the molluscicide niclosamide, etha- 


period 12 Jan 1981-28 February 1985. 
“G-Niclosamide was administered to two groups of lactat- 
ing goats at levels of 2ppm for five consecutive days and 10ppm as 
Sets ane mad pele te ata ie oie, ak roan, 
did not exceed 0.001 ppm at any time. About 50% of the adminis- 
tered activity was excreted in faeces, while 30% excreted through 
urine in animals surviving 6 days after withdrawal. The unchanged 
molluscicide is present only in relatively trace amounts. The highest 
residues in organs were found in the liver of both groups (0.01-0.04 
ppm). From the results it could be concluded that absorbed niclosa- 
mide is completely metabolised and rapidly eliminated through 
urine, leaving little or no residues of the unchanged molluscicide. 
Little or no residues were detected in lean muscles and milk which 
are consumed by humans. There is no preferential deposition of the 
molluscicide or its metabolites in fat. 6 refs, 5 tabs. 


52190 (LA-UR—86-1927) Off-nadir remote sens- 


optical 
ing from satellites for vegetation identification. Gerstl, 


S.A.W. (Los Alamos National Lab., NM (USA). Theoreti- 
cal Div.). 30 May 1986. Contract W-7405-ENG-36. 5p. 
(CONF-860997—1). NTIS, PC A02/MF A01i; GPO Dep. 
File Number DE86012387. 
From IGARSS '86 symposium; Zurich, Switzerland (8 Sep 
1986). 
Today’s satellite remote sensing systems rely heavily on 
spectral signatures for scene identification from nadir observations. 
We propose to use angular signatures as complementary scene iden- 
tifiers when off-nadir sensing is possible. Specifically, the hot spot 
(Heiligenschein) of plant canopies is recognized’ as an atmosphere- 
invariant angular reflectance signature that carries information 
about the plant stand architecture which may be useful for instant 
crop identification from off-nadir satellite measurements. 


52191 (TVA/OACD—86/8) Progress 85: National Fertil- 
izer Center, Tennessee Valley Authority. (Ten- 
nessee Valley Authority, Muscle Shoals, AL (USA). Office 
of Agricultural and Chemical Development). 1985. 29p. 
NTIS, PC A03/MF A0O1. File Number DE86901733. 

Circular Z-204. 

This report is divided into: selected 1985 highlights, research 
on technology transfer, biomass research, and valley agricul- 
ture. (DLC) 


52192 Possible use of high-molecular-weight polymers to 
flocculate soil in testing soils for available nutrients. Wallace, 
A.; Wallace, G.A. (Univ. of California, Los Angeles). Soil 
Science; 141: No. 5, 397(May 1986). Contract AC03- 
76SF00012. 

It was demonstrated that flocculating soil with a high-molec- 
ular-weight polyacrylamide could replace centrifugation as means 
of obtaining a clear supernatant for analysis. 


52193 Effect of polymers in solution culture on growth 
and mineral composition of tomatoes. Wallace, A. (Univ. of 
California, Los Angeles). Soil Science; 141: No. 5, 395- 
396(May 1986). Contract AC03-76SF00012. 

Tomato (Lycopersicon esculentum Mill. cv. Tropic) plants 
were grown for 26 days from transplanting in full nutrient solution 
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with and without polymers in nutrient solution at two different pH 
values. An aninoic polyacrylamide and a polysaccharide (from guar 
bean) each at 100 mg L~? in solution slightly improved yields at 
both pH values. A cationic polymer at the same concentration de- 
creased yields. There were no apparent nutritional reasons for the 
effects. 1 table. 


52194 Soil tests to determine application rates for poly- 
ae ee se fee A.; Wallace, G.A.; Abou- 
zamzam, A.M; Cha, J.W. (Univ. of California, Los Ange- 
les). Soil Science; 141: No. 5, 390-394(May 1986). Contract 
AC03-76SF00012. 

Five different soil tests that can be used in the laboratory 
(two of them can also be used in the field) were developed to de- 
termine possible rates for field application of polymeric soil condi- 
tioners to achieve desirable physical properties of soil. These tests 
are (1) determining rates of polymers to achieve flocculation of soil 
in test tubes, (2) filtering and air-drying the aggregates from the test 
tubes to evaluate water stability, (3) testing a range of concentra- 
tions of polymers to determine the rate that preserves existing soil 
aggregates, (4) treating small samples of soil with polymers, fol- 
lowed by curing, for water penetration tests, and (5) wet-sieving 
control soils and soils treated with polymers while in suspension. 
All tests relate to application of polymers in irrigation water, which 
procedure increase the efficiency several-fold due to improved spa- 
tial relationships in soil. 


52195 Enhancement of the effect of coal fly ash by a po- 
lyacrylamide soil conditioner on growth of wheat. Wallace, 
A.; Wallace, G.A. (Univ. of California, Los Angeles). Soil 
Science; 141: No. 5, 387-389(May 1986). Contract AC03- 
76SF00012. 

Wheat (Triticum aestivum L. cv. INIA66R) was grown in a 
calcareous clay soil, a Torrifluvents from Imperial Valley, Califor- 
nia, in containers in a glasshouse. The soil was amended with 450 
kg ha™' anionic polyacrylamide and 748 mg ha™? of coal fly ash in 
factorial combination. Both amendments increased the vegetative 
yield of the wheat when applied singly, and when they were ap- 
plied together the effect was sequentially additive. Without the po- 
lyacrylamide, soil was compacted. Large quantities of waste fly ash 
can be disposed of with little or no environmental hazard through 
high-level application to land with simultaneous use of a polymer 
soil conditioner to maintain acceptable physical properties of soil. 


52196 Mechanisms involved in soil conditioning by poly- 
mers, Wallace, A.; Wallace, G.A.; Cha, J.W. (Univ. of Cali 
fornia, Los Angeles). Soil Science: a No. 5, 381-386(May 
1986). Contract AC03-76SF00012. 

Three different soils (two sodic and calcareous and one very 
acid and serpentine-like) was mixed with polyanion and polycation 
polymers and with a polysaccharide in suspension and passed the 
flocculated particles through sieves of different size openings for 
measurement of components. Including (NH;),SO, in the suspen- 
sion resulted in more complete flocculation with high pH soils and 
less with the acid soil. In contrast, with the polycation the 
(NH,)2SO, resulted in less flocculation for all three soils. Liming 
the acid soil to pH 7 increased flocculation for both the polyanion 
and the polycation. The polyanion resulted in more flocculation on 
calcareous than on acid soil, and the reverse occurred for the poly- 
cation. These results indicate that the salt effect was that of bring- 
ing clay particles closely enough together so that several of them 
could be bound with a common polyanion. The binding then would 
occur many times with polyanions for each aggregate of clay parti- 
cles. Ion bridging is an important phenomenon in which polyvalent 
cations may be shared with polymer and clay in the flocculation- 
aggregation process. The addition of a polysaccharide with the po- 
lyanion gives additive to synergistic responses, indicating that there 
is cross-| Sieween the the geljentes. The tatdl elibet saemmy 
bles a brush heap that secures stability for the flocculated particles. 


52197 Effects of excess levels of a polymer as a soil con- 
ditioner on yields 


Los Angeles). Soil Science; 141: No. 5, 377-380(May 1986). 
Contract AC03-76SF00012. 
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Wheat (Triticum aestivum L. cv. INIA66R) and tomato (Ly- 
copersicon esculentum Mill. cv. Tropic) were grown in containers 
with a Xerorthents soil and with levels of an anionic soil condition- 
er far in excess of that needed for adequate stabilization of soil. The 
1% rate increased the vegetative growth of plants over controls, 
and the 5% rate gave yields more nearly like controls. The anionic 
polymer decreased accumulation of the anions P and Si in all plants 
and decreased Mn and B in wheat only. The highest level of poly- 
mer also depressed accumulation of some of the macroelement ca- 
tions. Both levels of polymer created 100% water-stable aggregates 
compared with only 38% in the control. The potential for toxicity 
of polyacrylamide soil conditioners is discussed. 


52198 Po ide (guar) as a soil conditioner. Wal- 
lace, A. (Univ. of California, Los Angeles). Soil Science; 
141: No. 5, 371-373(May 1986). Contract AC03-76SF00012. 
‘ The author tested a polysaccharide (guar) derived from guar 
bean (Cyamopsis tetragonoloba L. Taub.) was tested in soil floccu- 
lation tests and found that use of acid solutions to fully dissolve the 
guar leads to more effective soil conditioning than otherwise would 
be possible, and that guar does not lead to strong water-stable ag- 
gregates. Larger quantities were needed to improve emergence and 
growth of plants in a glasshouse than for synthetic soil condition- 
ers. The effects of soil conditioning with guar did not last long. 


52199 Effects of polyacrylamide soil conditioner on the 
iron status of soybean plants. Wallace, A.; Wallace, G.A.; 
Abouzamzam, A.M.; Char, J.W. (Univ. of California, Los 
Angeles). Soil Science; 141: No. 5, 368-371(May 1986). Con- 
tract AC03-76SF00012. 

An iron-inefficient cultivar of soybean (Glycine max L. 
Merr. Bragg cv. PI-54619-5-1 was grown in two different calcare- 
ous soils, a Natrargid and a Torrifluvents, to determine if improve- 
ment of soil aeration with a synthetic polyacrylamide as a soil con- 
ditioner would decrease the tendency of the cultivar to lime-in- 
duced chlorosis. The results suggest that when soil is well aerated 
with good drainage from use of the soil conditioner, the iron status 
of plants is improved. 


52200 Control of soil erosion by polymeric soil condition- 


ers. Wallace, G.A.; Wallace, A. (Univ. of California, Los 
Angeles). Soil Science; 141: No. 5, 363-367(May 1986). Con- 
tract AC03-76SF00012. 

Polyacrylamide polymers are useful in forming water-stable 
aggregates in soil. They not only have a favorable effect on water 
infiltration in soil, but also decrease the erodibility of soil. To stabi- 
lize soil, the polymers are either mixed dry with soil and then sub- 
jected to a wetting, drying, and cultivation cycle or solutions con- 
taining polymers are applied to cultivated soil. Five different situa- 
tions where polymers can decrease soil erosion are described. The 
first situation involves application to soil several centimeters deep 
to improve water penetration, so that there is less water runoff and 
less erosion. The second situation involves application to the sur- 
face up to a 2-cm depth of soil to create water-stable aggregates 
that resist erosion. The third situation involves spraying polymers 
in solution or applying dry material followed by wetting onto the 
soil surface, so that after drying the stable structure of the surface 
of soil will not easily break during rain storms, even though water 
will penetrate, but with much running off. The soil may not be cul- 
tivated in this situation. The fourth situation involves applying 
polymers to soil via irrigation water to decrease soil erosion by the 
irrigation water, particularly from furrows. The fifth situation in- 
volves applying polymers to driveways and playing fields to de- 
crease erosion of dust by wind. Tested rates of the polymers that 
inhibited erosion were much lower than those rates used for the 
product Krilium over 30 years ago. 


52201 Amelioration of sodic soils with polymers. Wal- 
lace, A.; Wallace, G.A.; Abouzamzam, A.M. (Univ. of Cali- 
fornia, Los Angeles). Soil Science; 141: No. 5, 359-362(May 
1986). Contract AC03-76SF00012. 
New generation soil conditioners was applied to sodic soils 
in various procedures. In flocculation tests, followed by wet-siev- 
ing, particle sizes were approximately four to five times larger with 
idle celh ateliaiemses than “ett hebben cath. cnndiiieder Gtiem) 
or with controls. Water penetration was greatly improved on a 
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sodic soil when conditioned with the new soil conditioner. A Na- 
trargid soil was amended with NaCl, NaHCOs, and NaOH to give 
different degrees of sodicity. Application of polyacrylamide in soil 
in all the soils increased seed emergence and dry weights of tomato 
seedlings. 


52202 Effects of soil conditioners on water relationships 
in soils. Wallace, A.; Wallace, G.A.; Abouzamzam, A.M. 
(Univ. of California, Los Angeles). Soil Science; 141: No. 5, 
346-352(May 1986). Contract AC03-76SF00012. 

Synthetic soil conditioners that were available more than 30 
years ago were shown to improve properties of soil related to 
water usage. Those results obtained 30 years ago are still valid. The 
major difference with present results is that they can now be ob- 
tained with much lower concentrations of new polymers. One 
reason for low rates is application of polymers in the irrigation 
water, in contrast to the procedure of application of dry powder to 
soil 30 years ago. Low concentrations of polymers in the irrigation 
water increase water penetration into soils; different soils need dif- 
ferent concentrations. 


52203 Interactions of soil conditioner with other limiting 
factors to achieve high crop yields. Wallace, A.; Abouzam- 
zam, A.M. (Univ. of California, Los Angeles). Soil Science; 
141: No. 5, 343-345(May 1986). Contract AC03-76SF00012. 

Tomato (Lycopersicon esculentum Mill. cv. Tropic) was 
used as a test plant in evaluating the interactions for simultaneously 
correcting deficiencies of N and P and improving physical proper- 
ties of soil with a soil conditioner. The three limiting factors were 
improved singly and in all possible combinations. There was re- 
sponse to each input. The least response to the soil conditioner was 
with N and P, and the most response was when N and P were also 
used. The combined effect appeared to be synergistic. The results 
emphasize that the best crop management system involves over- 
coming as many limiting factors as possible. This is the key to high- 
yield agriculture. 


52204 Additive and synergistic effects on om growth 
from polymers and organic 

neously. Wallace, A.; Wallace, G.A. (Uni i 
Los Angeles). Soil Science; 141: No. 5, 334-342(May 1986). 
Contract AC03-76SF00012. 

The effect of applying to soil combinations of organic 
sources was tested and an anionic polyacrylamide and both singly 
on emergence and growth of tomato and wheat plants. The interac- 
tions were generally additive and synergistic. The organic sources 
and polyacrylamide often had a sparing effect on the need for the 
other. In one test with an organic source high in N (6%), there was 
a negative interaction on growth of tomato plants between the po- 
lyacrylamide and the organic source. In a test in which the polya- 
crylamide was applied to soil in solution with a high application of 
composted manure, the interaction on growth of tomato seedlings 
was additive. Maximum response for tomatoes for soils low in soil 
organic matter to polyacrylamide was obtained for low 224 kg 
ha~') rather than high (448 and 1120 kg ha™*) application levels 
with or without addition of other organics. Interaction between po- 
lyacrylamide and organics on plant growth varied with soil charac- 
teristics. 


52205 Effects of soil conditioners on emergence and 

growth of tomato-cotton, and lettuce seedlings. Wallace, A.; 
Wallace, G.A. (Univ. of California, Los Angeles). Soil Sci- 
ence; 141: No. 5, 313-316(May 1986). Contract AC03- 
76SF00012. 

The purpose of this paper is to demonstrate the extent to 
which seedling emergence and plant growth can be improved with 
use of new soil conditioners. The early findings regarding polymer- 
ic soil conditioners are still valid today, with the exception that 
much lower application rates are needed today, and different appli- 
cation methodology is available. 
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52206 Exploitation of physiological and 


ty to enhance crop 

L.E.; Howell, RW. W. (eds.). Baltimore, ; Waverly Press 
(1985). 99p. (DOE/ER/13343—1; CONF-8410426—). 
American Society of Plant Physiologists, Box 1688, Rock- 
ville, MD 20850. File Number T186010342. Contract FG02- 
85ER 13343. 

From Exploitation of physiological and genetic variability to 
enhance crop productivity conference; Champaign-Urbana, IL, 
USA (25 Oct 1984). 

The American Society of Plant Physiologists recognizes the 
need to identify primary physiological limitations to crop produc- 
tivity. This basic information is essential to facilitate and accelerate 
progress towards the goal of enhanced productivity on a global 
scale. Plant breeders currently select for desirable physiological 
traits intuitively by selecting for enhanced yield capability. Identifi- 
cation of specific physiological limitations by plant physiologists 
could potentially foster interdisciplinary research and accelerate 
progress in breeding for improved cultivars. The recent upsurge in 
research interest and funding in the area of biotechnology further 
exemplifies the importance of identification of specific physiological 
traits which may be amenable to manipulation at the molecular as 
well as the whole plant level. The theme of this symposium was to 
focus attention on current progress in identification of possible 
physiological limitations. The purpose of this publication is to docu- 
ment that progress and hopefully to extend the stimulating ideas to 
those who were unable to attend the symposium. 


genetic variabili- 
, J.E.; Schrader, 


52207 Physiological basis of nitrogen redistribution 
during grain filling in cereals. Dalling, M.J. (Univ. of Mel- 
bourne, Parkville, Victoria, Australia). pp 55-71 of Exploita- 
tion of physiological and genetic variability to enhance cro 
productivity. Harper, J.E.; Schrader, L.E.; Howell, R. 
(eds.). Baltimore, MD; Waverly Press (1985). (DOE/ER/ 
13343—1; CONF-8410426—). 

From Exploitation of physiological and genetic variability to 
enhance crop productivity conference; Champaign-Urbana, IL, 
USA (25 Oct 1984). 

There are differences in the translocation efficiency of N 
from different organs of the wheat plant during grain filling. The 
roots in particular seem an obvious organ with which to seek im- 
provement. In Argentine [X and Insignia cultivars only 29 and 
21% of the root N was remobilized. This contrasts with the leaves, 
where nearly 80% of the N present at anthesis was removed by 
maturity, and the stem where the translocation efficiency was about 
65%. The roots may reasonably be expected to senesce slower than 
the other organs «ad, as a consequence when the shoot has fully 
senesced, the roots may be only partly senesced. The roots will ul- 
timately die, but a high proportion of their nutrients will remain 
within the dead issue. 45 refs., 12 figs., 1 tab. 


52208 Approaches to yield enhancement: biochemical 
J.H. (Purdue Univ., West Lafayette, IN). 


processes, Cherry, 

Pp. 72-78 of Exploitation of physiologi i ic varia- 
bility to enhance crop productivity. ; Schrader, 
is E. Howell, R.W. (eds.). Baltimore, MD; Waverly Press 
(1985). (DOE/ER/13343—1; CONF-8410426—). 

From Exploitation of physiological and genetic variability to 
enhance crop productivity conference; Champaign-Urbana, IL, 
USA (25 Oct 1984). 

Numerous factors have significantly enhanced crop yields 
over the past 50 years. Most notably genetic improvements, chemi- 
cal control of weeds and pests, improved nutrients and water 
supply, improved mechanization, and better selection of the crop to 
its environment have resulted in the major yield enhancements 
known today. In terms of the biochemical factors which have spe- 
cifically enhanced yield, it is difficult to single out a set of reactions 
that has led to yield enhancement. However, in this paper I will 
attempt to discuss biochemical parameters that have had or might 
have a potential for yield enhancement. 30 refs. 
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REFER ALSO TO CITATION(S) 52209, 52217 


52209 (AD-A—168176/6/XAB) jn of new tech- 
nologies to radiation biodosimetry in 


mammalian systems. 
Final report, 3 January-31 December 1984, Sutherland, R.M.; 
Lord, E.M.; Keng, P.C. (Rochester Univ., NY (USA). 
School of Medicine and Dentistry). Feb 1986. 33p. NTIS, 
PC A03/MF AOl1. 

Mononuclear cells from peripheral blood are presently the 
best candidates for a space-radiation biodosimeter for man because 
they are easily obtained, and are among the most radiosensitive 
cells in the body. They are, however, members of a highly hetero- 
geneous population of cell subtypes potentially differing in radio- 
sensitivities. To study the cell subpopulation holding the greatest 
potential for use as a biodosimeter, the cell types must be uniquely 
identified, and/or separated so that subtle effects on radiosensitive 
cells are not masked by non-effects on relatively radioresistant cells 
present in a mixed population. Fiow cytometry and centrifugal elu- 
triation are proving to be useful for identifying and separating indi- 
vidual subpopulations from heterogeneous mixtures of cells. Flow 
cytometry uses fluorescent antibodies to label and sort the cells of 
interest, while centrifugal elutriation utilizes counterbalanced cen- 
trifugal and fluid-flow forces to separate cells by size. In combina- 
tion with two analytical procedures (premature chromosome con- 
densation (PCC) and alkaline elution), these two techniques were 
applied to study radiation effects on mononuclear cells from mouse 
peripheral blood irradiated in vivo, and cell-cycle phase-specific 
repair of single-strand breaks in cellular deoxyribonucleic acid 
(DNA) of the Chinese hamster ovary (CHO) fibroblast cell line ir- 
radiated in vitro. Whole-body irradiation of mice produced signifi- 
cant decreases in total white blood cell count following as little as 
100 rads. The strongest response was in the lymphocyte compart- 
ment. Radiation-induced DNA and chromosome damage in CHO 
fibroblasts was also studied. 


52210 (AD-A—168500/7/XAB) In vivo screening of ra- 
dioprotectors. Annual summary report, March 1982-March 
1983. Clement, J.J. (Little (Arthur D.), Inc., Cambridge, 
MA (USA)). Jun 1983. 52p. NTIS, PC A04/MF AOl. 
Twenty-eight agents were evaluated for drug toxicity, and 
30 agents were tested for radioprotectant activity. A total of 35 
new agents were evaluated in all. Eleven of the compounds tested 
protected irradiated mice and produced 70% survival or greater in 
mice exposed to a radiation dose lethal to nonprotected animals. 
Only one agent, a relative nontoxic phosphorothioate (WR 250397), 
protected 100% of treated mice at a dose of 1200 mg/kg. The ra- 
dioprotectant standard WR 2721, for comparison, provides 100% 
protection when administered at doses between 200 and 600 mg/kg. 
Six of eight agents were entered into detailed evaluation for radio- 
protectant activity. Detailed testing includes primary protectant 
screening and determination of: degree of protection, time of maxi- 
mum protection, duration of protection, and effectiveness of oral 
drug formulation. Radiation-dose-modification studies conducted 
with intraperitoneally administered WR 2721 and WR 168643 indi- 
cated a Dose Modification Factor (DMF) of 2.2 and 1.1 for WR 
2721 and WR 168643, respectively. WR 168643 and WR 3689 given 
orally produced DMF values of 1.3 and 1.5, respectively. Duration 
of protection with orally administered WR 2721 exceeded 90 min- 
utes. Radiation protection with orally or intraperitoneally adminis- 
tered WR 168643 lasted approximately 30 minutes. Protection with 
Sere ee an be ee a ee 
but was greater than two hours following oral injection. Prelimi- 
nary toxicity and radioprotection screening studies were completed 
for three other known radioprotectant compounds WR 1065, WR 
77913, and WR 176542. 
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52211 (AD-A—168612/0/XAB) AFRRI (Armed Forces 

Research Institute) reports, January-March 
1986. Technical report. (Armed Forces Radiobiology Re- 
search Inst., Bethesda, MD (USA)). Mar 1986. 68p. NTIS, 
PC A04/MF AO1. 

This volume contains AFRRI Scientific Reports SR86-1 
through 86-13 for Jan-Mar 1986. Report covered in this volume in- 
clude: Desensitization to glutamate and asparatate in rat olfactory 
(prepyriform) cortex slice; Tonic channels in leukocytes; Differen- 
tial expression of inward and outward potassium currents in the ma- 
crophage-like cell line J774.1; In vivo dephosphorylation of WR- 
2721 monitored by *!P NMR spectroscopy; Increase in Phi X174 
DNA radiation sensitivity due to electric fields; Stimulation of 
brain muscarinic acetylcoline receptors acutely reverses radiogenic 
hypodipsia; Effect of radiation on the regulation of sodium-depend- 
ent glucose transport in LLC-PK; epithelial cell line: Possible 
model for gene expression; Role of cell replication in regulation of 
Na-coupled hexose transport in LLC-PK, epithelial cells; Actions 
of ethanol on voltage-sensitive sodium channels: Effects on neuro- 
toxin-stimulated sodium uptake in synaptosomes; Comparative ef- 
fects of soluble and particulate glucans on survival in irradiated 
mice; Glucan-induced hemopoietic and immune simulation: Thera- 
peutic effects in sublethally and lethally irradiated mice; Electro- 
physiological correlates of peroxide damage in guinea pig hippo- 
campus in vitro; and Mechanisms of radiation-induced conditioned- 
taste-aversion learning. 


(CONF-860626—2) Domestic and personal deter- 
minants of the contamination of individuals by household 
radon daughters. Stebbings, J.H.; Kardatzke, D.R.; Toohey, 
R.E.; Essling, M.E.; Pagnamenta, A. (Argonne National 
Lab., IL (USA). Biological and Medical Research Div.). 
1986. Contract W-31-109-ENG-38. 17p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86014561. 

From 20. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (2 Jun 1986). 

Radon daughters were counted by gamma spectroscopy 
from 180 adult residents of eastern Pennsylvania during the winter 
of 1983-84. Body radon daughter contamination is an index of rela- 
tive individual respiratory exposures to radon daughters. These can 
be related to household radon levels, and to personal risk factors 
such as sex and tobacco smoking. Over 75% of this Pennsylvania 
population appeared to have environmentally enhanced radon 
daughter contamination; 59% had counting rates greater than 2 s.d. 
above background. House radon levels were the major determi- 
nants of radon daughters contamination in the 112 subjects for 
which both sets of measurements were available (p<.001). Both sex 
(<.02) and cigarette smoking (p<.005) were found to significantly 
modify that relationship, after nonlinear adjustment for travel times. 
Using a logarithmic model, for a given radon level body contami- 
nation by radon daughters in females was 2-3.5x higher than in 
males. Nonsmokers had 2-4x higher levels of contamination than 
smokers. For female nonsmokers relative to male smokers (which in 
general corresponds to the population of major concern relative to 
the population from which risk estimates have been derived), the 
excesses multiply. These results are for total contamination, both in- 
ternal and external. 


(CONF-8606139—6) Applied Dosimetry. 

Rich, B.L. (EG and G Idaho, Inc., Idaho F Falls (USA)). 
1986. Contract AC07-761D01570. . NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number D 6014905. 

From Health Physics Society meeting; Pittsburgh, PA, USA 
(30 Jun 1986). 

Measurements of beta and/or nonpenetrating exposure re- 
sults is complicated and past techniques and capabilities have result- 
ed in significant inaccuracies in recorded results. Current develop- 
ments have resulted in increased capabilities which make the results 
more accurate and should result in less total exposure to the work 
force. Continued development of works in progress should provide 
equivalent future improvements. 


52214 (CONF-8606145—2) Radiation effects 

Fry, R.J.M. (Oak Ridge National Lab., TN (USA). 1 Biclogy 
Div.). 1986. Contract ‘AC05-840R21400. 16p. NTIS, 
A02/MF AO1; 1; GPO Dep. File Number D: 13257. 
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From 26. Committee on Space Research (COSPAR); Tou- 
louse, 7 (30 Jun 1986). 


52215 per taggly Health and Environmen- 
tal Research: summary of accomplishments. Volume 2. 
(USDOE Office of Energy Research, Washington, DC. 
Office of Program Analysis). Aug 1986. 53p. NTIS, PC 
A04/MF A0O1; 1; GPO Dep. File Number DE86015386. 

This is an account of some of the accomplishments of the 
health and environmental research program performed in national 
laboratories, universities, and research institutes. Both direct and in- 
direct societal benefits emerged from the new knowledge provided 
by the health and environmental research program. In many cases, 
the private sector took this knowledge and applied it well beyond 
the mission of supporting the defense and energy needs of the 
Nation. Industrial and medical applications, for example, have in 
several instances provided annual savings to society of $100 million 
or more. The form of this presentation is, in fact, through “snap- 
shots” - examples of significant, tangible accomplishments in each 
of the areas at certain times to illustrate the role and impact of the 
research program. The program’s worth is not necessarily confined 
to such accomplishments; it extends, rather, to its ability to identify 
and help solve potential health and environmental problems before 
they become critical. This anticipatory mission has been pursued 
with an approach that combines applied problem solving with a 
commitment to fundamental research that is long-term and high- 
risk. The narrative of this research program concludes with a per- 
spective of its past and a prospectus on its future. 


52216 (DOE/ER/60408—T1) Correlation of chromosome 
patterns in human leukemic cells with exposure to chemicals 
and/or radiation. Progress report, January 1-July 31, 1986. 
Rowley, J.D. (Chicago Univ., IL (USA)). Aug 1986. Con- 
tract FG02-86ER60408. 10p. NTIS, PC A AO0l; 1; 
GPO Dep. File Number DE86015626. 

Two genes for colony stimulating factors (CSF) has been 
mapped on chromosome five of humans. These CSFs are a family 
of glycoproteins that are required for the growth and maturation of 
myeloid progenetor cells in vitro. They are classified according to 
their cell specificity; thus, M-CSF (CSF-1) and G-CSF primarily 
stimulate cells committed to the macrophage and granulocyte line- 
ages, respectively. Recently, the genes for both of these factors 
have been cloned and probes for the clonal genes were used to map 
their location on normal human chromosomes. Localization of 
CSF-1 was performed by in situ hybridization of the probe pST- 
CSF-17 to normal human metaphase chromosomes. This resulted in 
specific labeling only of chromosome 5. 8 refs., 4 figs., 2 tabs. 


progress 0 
uly 31, 1984, Cole, A. (Texas Univ., Houston 


(USA). Dept. of Physics). 1986. Contract AS05-76EV02832. 
50p. (ORO—2832-238). NTIS, PC A03/MF A011; 1; GPO 
Dep. File Number DE86014690. 

The objective of these studies was to determine the type of 
genetic lesions that lead to cell damage. Since critical damage for 
many cell responses may involve structures more complex than iso- 
lated DNA, we assayed damage induced at various levels of chro- 
mosome organization. To do this mammalian chromosomes and 
nuclei were isolated from control and irradiated cell populations. 
This material was studied and assayed at various levels of dissocia- 
tion using light microscopy, stereo electron microscopy, velocity 
sedimentation, buoyant density sedimentation, neutral filter elution, 
and nuclear magnetic resonance. DNA, protein, and lipid contents 
were determined and water of hydration estimated for each level of 
chromatin organization. Radiation induced changes in properties 
and components were observed. In general two types of radiation 
damage were observed. The first, which probably mainly involved 
lesions in DNA, caused an opening and increased hydration of 
chromatin structures. The second, which may involve lesions in the 
chromosome backbone, caused a collapse and decreased hydration 
of chromatin structures. 36 figs., 4 tabs. 
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52218 (GSF-BPT—7/85) Effects of enhanced UV-B radi- 
ation and other stress factors on marine phytoplankton. Final 
report. Doehler, G. (Gesellschaft fuer Strahlen- und Um- 
weltforschung m.b.H. Muenchen, Neuherberg (Germany, 
F.R.). Bereich Projekttraegerschaften). 1983. 39p. (in 
German). NTIS, PC E07; Available from NTIS as TIB/ 
B86-08954. 

Investigations on natural phytoplankton populations have 
shown that the UV component of sun light is responsible for a 
drastic reduction of biomass production and chlorophyll content 
along with modifications in the species composition of the phyto- 
plankton. Since environmental pollution is known to diminish the 
stratospheric ozone layer, thus enhancing UV-B irradiation on 
earth, laboratory experiments have been carried out on pure cul- 
tures of eleven species of marine diatoms, for studying the dose-re- 
sponse relationships of increased UV-B radiation. The results clear- 
ly reveal a strong effect of UV-B stress on biomass production, pro- 
tein content and pigmentation in the algae, especially in diatoms 
grown in low salt concentrations (20, 25per mille S). For analyses 
of the effects of UV-B radiation on the nitrogen metabolism, a suit- 
able separation method for amino acid determination by means of 
HPLC has been developed. Numerous and extensive studies on a 
great variety of diatom species revealed that UV-B radiation above 
all leads to changes in the pools of glutamine, glutaminic acid, and 
asparaginic acid. Further investigations also applying C-14 and N- 
15 measuring techniques might yield information on the mechanism 
of action of UV-B in marine diatoms. The results obtained with 
pure cultures will form the basis of future investigations in natural 
phytoplankton populations in their natural environment. 


([AEA-R—2839-F) Use of mutant stock for semi- 
dwarf plant type and early maturity as cross-breeding materi- 
programme on semi-dwarf mutants for 
rice improvement in Asia and the Pacific Region - RCA). 
Pookamana, P. a, Atomic Energy Agency, 
Vienna (Austria)). Nov 1985. 6p. NTIS (US Sales Only), 
PC A02/MF A0O1. File Number 1E 86703350. 

Development of semi-dwarf type varieties has led to a sub- 
stantial yield increase in Thailand, where rice is cultivated on areas 
of about 8 million hectars. Of 19 recommended Thai rice varieties, 
10 possess the DGWG gene which determines semi-dwarf charac- 
ter. This situation can create some problems in terms of genetic vul- 
nerability towards pests, diseases and other adverse stresses. The 
authors found that susceptibility to disease and insect pests as well 
as poor grain quality are major drawbacks associated with the 
DGWG gene. With this background, the major project goal was to 
obtain, by mutation techniques, a new genetic source of semi- 
dwarfness. For this purpose 3 tall local Thai varieties (Leaung Awn 
29, Niaw Sanpah Tawng and Khao Dawk Mali) with very good 
grain quality, were chosen as parent material. Using radiation tech- 
niques 2 glutinous and 7 non-glutinous semi-dwarf mutants were 
obtained. Results of agronomic trials indicated that the mutants 
from local varieties were more promising and higher yielding in 
comparison to introduced varieties from IRRI, Taiwan, China, 
France and the USA. The preliminary genetics analysis of these 
mutants indicated an allelic relationship to the DGWG gene. This 
result is very important for the rice breeding programme because it 
made available the semi-dwarf gene in a new genetic background - 
with desirable characteristics for cultivation in Thailand. These 
positive results stimulated efforts to obtain new semi-dwarf mutants 
from other local, lowland rice varieties such as Leaung Tawang 
and Leb Mue Nahng 111. 49 and 35 semi-dwarf mutants were al- 
ready selected after irradiation and are now under agronomic eval- 
uation. 4 refs, 1 tab. 


52220 ce ag ener oe 11) Sensitivity of polyunsat- 
urated fatty acids in artificial membrances to gamma radi- 
ation. Hicks, M. uarie Univ., North Ryde, Australia. 
School of Biological Sciences). Aug 1985. NTIS (US Sales 
Only), PC A04/MF AOl. File Number DE86780480. 
(CONF-8508179—), 

From 10. AINSE radiation biology conference; Lucas 
Heights, Australia (22 Aug 1985). 
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52221 (INIS-mf—10402, pp 8) Somatic mutations in 
human lymphocytes. Morley, A.A. (Flinders Medical Centre, 
Adelaide, Australia. Dept. of Haematology). Aug 1985. 
NTIS (US Sales Only), PC A04/MF AOl. File Number 
DE86780480. (CONF-8508179—). 

From 10. AINSE radiation biology conference; Lucas 
Heights, Australia (22 Aug 1985). 


52222 (INIS-mf—10402, pp 26) Control of RecA inde- 
pendent mutagenesis in escherichia coli and salmonella typhi- 
murium. Kopsidas, G. (La Trobe Univ., Bundoora, Austra- 
lia. Dept. of Microbiology). Aug 1985. NTIS (US Sales 
Only), PC A04/MF AOl. File Number DE86780480. 
(CONF-8508179—). 

From 10. AINSE radiation biology conference; Lucas 
Heights, Australia (22 Aug 1985). 


52223 (INIS-mf—10402, pp 9) Effect of eet 
pRJ1004 on the resistance of E. coli K12 to radiation and 
chemical treatment. Rouch, D.; Lee, B.; Camakaris, J. (Mel- 
bourne Univ., Parkville, Australia. Dept. of Genetics). Aug 
1985. NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE86780480. (CONF-8508179—). 

From 10. AINSE radiation biology conference; Lucas 
Heights, Australia (22 Aug 1985). 


52224 (INIS-mf—10402, pp 10) Antimutagenesis and 
possible modes of action of antimutagenic treatments in bacte- 
rial systems. Hafner, L.M.; MacPhee, D.G. (La Trobe 
Univ., Bundoora, Australia. Dept. of Microbiology). Aug 
1985. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86780480. (CONF-8508179—). 

From 10. AINSE radiation biology conference; Lucas 
Heights, Australia (22 Aug 1985). 


52225 (INIS-mf—10402, pp 40) Maternal reaction to ir- 
radiation of embryos (mouse). Markovic, B.; Nicholls, E.M. 
(New South Wales Univ., Kensington, Australia. Centre for 
Biomedical Engineering). Aug 1985. NTIS (US Sales Only), 
PC A04/MF AOl1. File Number DE86780480. (CONF- 
8508179—). 

From 10. AINSE radiation biology conference; Lucas 
Heights, Australia (22 Aug 1985). 


52226 (INIS-mf—1 p 13) eee 
chemical m the REC concept and i aieinne as- 
sumptions. MacPhee, Do. (La Trobe Univ., Bundoora, 
Australia. t. of Microbiology). Aug 1985. NTIS (US 
Sales Only), A04/MF AO0O1. File Number DE86780480. 
(CONF-8508179—). 

From 10. AINSE radiation biology conference; Lucas 
Heights, Australia (22 Aug 1985). 


52227 (INIS-mf—10413) Report on a workshop on the 
mesrmement of abil to piaw. Gentie Satire Sit saliean 
clides. In two parts. (Association Euratom-ITAL, W: 
o ao International Union of Radioecologists). 
982. 307p. NTIS (US Sales Only), PC Al4/MF AO01. File 

Number 86703290. 

From Workshop on the measurement of soils to plant trans- 
fer factors for radionuclides; Wageningen, Netherlands (1982). 

This report includes the proceedings of the workshop on 
soil-plant transfer factors of radionuclides. Part 1 deals with a gen- 
eral introduction of soil-plant transfer factors, recommendations for 
the determination of these transfer factors and computer listing of 
transfer factors specified according to nuclide; type of crop; type of 
soil; and type of experiment. The second part offers the 12 contri- 
butions presented, of which several are included in INIS separately. 
40 refs.; 15 figs. 
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52228 (INIS-mf—10425) Rat as animal model in breast 

cancer research: a histopathological study of radiation- and 

hormone-induced rat mammary tumors. Zwieten, M.J. van. 

ijksuniversiteit Utrecht (Netherlands)). 24 Jan 1984. 309p. 

S (US Sales Only), PC Al4/MF A0Ol1. File Number 
DE86703347. 

One of the goals of this monograph is to present data on the 
frequency of mammary neoplasms following irradiation and/or hor- 
mone administration in intact and castrated female rats of three 
strains allowed to live their natural life spans. These data are in- 
tended to give an overview of the effects of radiation and hormonal 
manipulation on the mammary gland based on histological examina- 
tion of necropsied rats and using standard morphological criteria 
for mammary tumors. The second goal of this monograph is to pro- 
vide detailed histological descriptions of the mammary tumors 
found in the various experimental groups as well as in several 
groups of untreated control rats. The aims are to examine whether 
possible strain-related and treatment-related differences in morphol- 
ogy or growth patterns exist, as well as to define the pathogensis of 
radiation-induced rat mammary tumors through the study of early 
lesions. An attempt will be made to describe tumor characteristics 
which may be of comparative value in identifying tumor types (and 
their induction methods) useful as models for specific human breast 
neoplasms. A rat mammary tumor classification system reflecting 
the morphological features useful for comparative purposes is also 
presented. Includes Dutch summary 


52229 (iSH—45) Diagnosis and therapy of transuranium 
contaminations. Wust, P. (Bundesgesundheitsamt, Neuher- 
berg (Germany, F.R.). Inst. fuer Strahlenhygiene). Aug 
1984. 112p. (In German). NTIS, PC E11; Available from 
NTIS as '/B86-08990. 

The annual limits of intake (ALI) for the incorporation path 
via wound contamination are calculated for the transuranium ele- 
ments most important in occupational medicine on the basis of a 
dynamic dosimetric bone model according to Priest and Hunt, and 
compared with the earlier models of ICRP according to ICRP 30. 
The radiation exposure of the bone tissue (osteogenous cells, red 
bone-marrow) was found to have been hitherto overestimated and 
the liver to be the organ most seriously threatened by transuranium 
elements. The possibilities to locate, and determine the activity of 
transuranium deposits in tissue using single and multihole collima- 
tors are indicated. The quality marks of the imaging systems as to 
detection sensitivity, in-depth illumination and depth resolution are 
discussed as a function of the parameters characterizing the collima- 
tor geometry. In the course of the work the measuring apparatus 
including imaging systems is tested and calibrated and its use de- 
scribed in orientation measurements, small-tolerance measurements 
and during surgical treatment of wound contaminations. The limits 
of detection as a function of contamination type are discussed in 
regard of the ALI values established. The improved technical pos- 
sibilities of this measuring apparatus permit a more differentiated di- 
agnostic and therapeutic procedure as compared to emergency 
measures so far adopted, which is described as a comprehensive 
concept. 


52230 (ISH—63) Dose factors for inhalation or ingestion 
By Langner,§- undeogerndhetsamt, Neuherberg (Ger 
+5 dheitsamt, g 
many, F.R.). Inst. fuer Strahlenhygiene). Apr 1985. Bg 
a a ). NTIS, PC E99; Available NTIS as TIB/ 


This volume in the series by the ISH presents tabulated data 
on dose factors for about 800 radionuclides and 21 body organs for 
assessment of the internal radiation effects in adults (reference 
man), expressed as 50-years cumulative dose equivalents induced by 

incorporation or inhalation of 1 Bq of a given radionuclide. 
The contributions from daughter products over this period have 
been taken inta account. In addition, the values for the effective 
dose equivalents calculated from these dose factors are given. 


52231 


gamma-irradiated 

assays. De la Rosa, A.M.; Banzon, R.B. (Philippine 
Research Center, Diliman, Quezon City). Dec 1985. 23p. 
pd sce Sales Only), PC A02/MF AO1. File Number 
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The effect of gamma irradiation on the mutagenicity poten- 
tial of wood-smoked mackerel iger sp.) was investigated. 
Smoked fish were irradiated with dose of 2.0, 4.0, 6.0 and 8.0 KGy, 
and tested for mutagenic activity using the Salmonella plate incor- 
poration assay, host-mediated assay, and micronucleus test. The 
DMSO extract of unirradiated smoked fish was found to be muta- 
genic, without metabolic activation in Salmonella strains TA 100 
and TA 104, both sensitive to base-pair substitution mutations. 
Strains TA 98 and TA 97 which are sensitive to frameshift muta- 
tions showed no mutagenic activity towards the same DMSO ex- 
tract. The observed response towards the Salmonella strains was 
not affected by irradiation in the range of radiation doses studied. 
The presence of protamutagens in the DMSO extract of unirradiat- 
ed smoked fish was not detected using the host-mediated assay. In 
another in-vivo test however, the same DMSO extract induced the 
formation of micronuclei in the bone marrow cells of mice. Gamma 
irradiation up to a dose of 8.0 KGy did not affect the observed mu- 
tagenicity of wood-smoked fish. 6 tabs.; 36 refs. 


52232 (PB—86-210184/XAB) CIRRPC (Committee on 
Interagency Radiation Research and Policy Coordination) sci- 
entiits: seve of Gp. genpanes SO kvenr a” Laeaeaene 
SSE ee 
radiation. (Committee on Inter- 
agency Radiation Research and Policy Coordination, Wash- 
—. DC (USA)). Sep 1984. 13p. NTIS, PC A02/MF 
AOl. 


Public Law 98-160 requires the Administrator of Veterans 
Affairs with the Director, Office of Technology Assessment, to de- 
termine the feasibility of conducting a scientifically valid study of 
the long-term adverse health effects of exposure to low-level ioniz- 
ing radiation during military service in Japan or at nuclear-weapons 
tests. The VA proposal indicates that 99% of exposed veterans re- 
ceived less than 5 rem and the average exposure of the entire group 
of about 250,000 veterans was 0.5 rem, a very low dose. A matched 
control group would be questioned, as would the exposed veterans, 
in Phase I and a selected portion would receive physical and psy- 
chological examinations in Phase II. Studies of possible effects on 
the rate and causes of death and on hereditary defects would be in- 
cluded. 


Group to develop radioepidemiological tables. ( i 
Interagency Radiation Research and Policy Coordination, 
Washington, DC (USA)). Nov 1984. 14p. NTIS, PC A02/ 
MF AOl. 

The report evaluates the draft report with respect to the sci- 
entific considerations underlying the establishment of radioepide- 
miological tables to be used to determine the probability that given 
cancers occurring in people with previous radiation exposure have 
been caused by such exposure. 


52234 (PB—86-210200/XAB) CIRRPC (Committee on 
Interagency Radiation Research and Policy Coordination) sci- 
entific report on the report of the Ad Hoc Working Group to 
Develop Radioepidemiological tables. (Committee on Inter- 
agency Radiation Research and Policy Coordination, Wash- 

ington, DC (USA)). Jun 1985. 2ip. NTIS, PC A02/MF 


Although the Orphan Drug Act requires that tables be pro- 
duced for a range of dose from one millirad to 1000 rad, the Work- 
ing Group chose to make no estimates below one rad. The Science 
Panel is in agreement with the judgment because in the low-dose 
range there is little empirical evidence of a carcinogenic effect in 
humans. 


52235 (PNL—5950) Measurement of energy deposition 

near high energy, heavy ion tracks. Progress report, Decem- 

ber 1982-April 1985. Metting, N.F.; Braby, L.A.; Rossi, 

ig Kliauga, P.J.; Howard, J.; Schimmerling, W.; Wong, 

j Rapkin, M. (Pacific Northwest Lab., Richland, WA 

(Us), 1986. Contract AC06-76RL01830. . NTIS, 
ME A01; GPO Dep. File Number DE86015818. 
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Thesis submitted by N.F. Metting, to the University of 
Washington. 

The microscopic spatial distribution of energy deposition in 
irradiated tissue plays a significant role in the final biological effect 
produced. Therefore, it is important to have accurate microdosime- 
tric spectra of radiation fields used for radiobiology and radiothera- 
py. The experiments desribed here were designed to measure the 
distributions of energy deposition around high energy heavy ion 
tracks generated at Lawrence Berkeley Laboratory's Bevalac Bio- 
medical Facility. A small proportional counter mounted in a large 
(0.6 by 2.5 m) vacuum chamber was used to measure energy depo- 
sition distributions as a function of the distance between detector 
and primary ion track. The microdosimetric distributions for a ho- 
mogeneous radiation field were then calculated by integrating over 
radial distance. This thesis discusses the rationale of the experimen- 
tal design and the analysis of measurements on 600 MeV/amu iron 
tracks. 53 refs., 19 figs. 


52236 (PNL-SA—13110) Effect of medium replenishment 
or composition on [°H] thymidine incorporation in uv-irradi- 
ated CHO-K1 cells. Newman, C.N.; Miller, J.H. (Pacific 
Northwest Lab., Richland, WA (U; SA). Radiological Phys- 
ics). Mar 1985. Contract AC06-76RL01830. 15p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86015542. 
Because culture medium contains uv-absorbing material, it is 
usually removed just before uv-irradiation of tissue culture mono- 
layers. However, medium removal and replenishment with fresh 
medium alone (sham-irradiation) causes up to a 10-fold reduction in 
the rate of [*H]TdR incorporation in CHO-K1 cells which persists 
for several hours. This reduction, which is much smaller (<2-fold) 
if 2 mM CGR is present in the medium, results from dissimilarities 
in the specific activity of the [SH]TdR pulse-label in conditioned 
(spent) and in fresh medium; TdR in the former is converted by 
cells to thymine. When responses of uv-irradiated cells are normal- 
ized to responses of corresponding sham-irradiated cultures, consid- 
erable variation is observed in replicate experiments because fresh 
medium appears to induce transient metabolic imbalances in irradi- 
ated cells which are not readily controlled. This problem can, in 
part, be circumvented by replenishing treated cultures with the 
original spent medium; however, the presence of CdR in the 
growth medium still causes an anomalous 2-3-fold greater uv-in- 
duced reduction in [*H]TdR incorporation than is observed in the 
absence of CdR. 17 refs., 3 figs., 1 tab. 


epieniiedaoce io ae 
personnel dosimetry laboratories in Norway. Woehni, T. 
ann Inst. for Straalehy yy, Oslo (Norway)). 1985. 10p. 
Norwegian). NTIS (US Sales Only), PC A02/MF AOI. 
File Number D DEES TOSS. 

A national intercalibration test for personnel dosimetry serv- 
ices has been performed. The test included ®Co gamma radiation 
and 30.7 KeV X-radiation. The test was as far as possible carried 
out according to the ANSI N13.11.1983 standard, although the 
dose evaluations were not required in terms of shallow and deep 
dose equivalent. All four laboratories managed well in the Co 
test, as all performances were within the tolerance level of 0.5. In 
the X-ray test however, only half of the laboratories were within 
this tolerance level. 


52238 (UCRL—50007-85) Hazards Control Department 
annual technology review, 1985. Griffith, R.V.; Anderson, 
K.J. (eds.). (Lawrence Livermore National Lab. CA 
(USA)). 1 Jun 1986. Contract W-7405-ENG-48. 129p. 
NTIS, PC A0O7/MF AOl1; 1; GPO Dep. File Number 
DE86014914. 

The report highlights research performed from October 1984 
to eeuunen te 1985. The major sections cover the areas of industrial 
hygiene, aerosol physics, health physics, fire science, dosimetry, 
criticality safety, and safety analysis. Separate abstracts have been 
prepared for individual papers. (ACR) 
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REFER ALSO TO CITATION(S) 49688, 49688, 49763, 50355, 50868, 50869, 
51185, 51186, 51465, 51465, 51466, 51467, 51468, 51469, 51470, $1471, 51472, 
51473, 51474, 51475, 51476, 51876, 51957, 51970, 52012, 52041, 52042, 52091, 
52101, 52124, 52189, 52215, 52223 


52239 (BMFT-FB-T—86-029) Investigation of time vari- 
ations of toxic trace-metal concentrations in biological sam- 
ples by means of nuclear methods. Final report. Bischof, W.; 
Raith, B.; Hoefert, M.; Consior, B. (Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.); 
Bochum Univ. (Germany, F.R.). Inst. fuer Experimental- 
physik 3). Feb 1986. 42p. (In German). NTIS (US Sales 
Oxiy), PC A03/MF A01. File Number DE86752567. 

The possible migration of inorganic substances within the 
sample as well as a migration between the sample and its container 
in case of storage has to be investigated. The sample types human 
liver, blood, and fat tissue have been to our disposal. The element 
concentrations have been determined by means of proton induced 
X-ray fluorescence. To analyze the blood samples we developed a 
method for the preconcentration of toxic metals. In case of the 
liver samples average element concentrations as well as the distri- 
bution of these elements were determined using a proton micro- 
probe. No temporal variations could be found. with 9 refs., 4 tabs., 
13 figs. 


52240 (CONF-860508—4) Preliminary studies on molecu- 
lar characterization of two new Pseudomonas species capable 
of utilizing chloroaromatic compounds. Roy, D.; Mitra, S. 
(Louisiana State Univ., Baton Rouge (USA). Dept. of Civil 
Engineering; Oak Ridge National Lab., TN (USA). Biology 
Div.). 1986. Contract AC05-840R21400. 13p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86014638. 

From 8. symposium on biotechnology for fuels and chemi- 
cals; Gatlinburg, TN, USA oe May 1986). 

Two new strains of Pseudomonas were isolated which can 
utilize chlorophenoxy alkanoic acids as their sole source of carbon 
and energy. These Pseudomonas isolates were obtained through the 
process of selective enrichnment from a mixed microbial population 
of a municipal activated sludge treatment plant. The kinetics of de- 
toxification of 2,4-D and 2,4,5-T by these two new isolates appear 
to be very promising and makes them potential candidates for use 
in bioprocessing of the toxic agent. Preliminary studies on the mo- 
lecular biology of these species indicate that they contain plasmids 
and their dehalogenase enzyme mixture in crude cell free extract 
can detoxify chloroaromatic compounds. 10 refs., 1 fig., 3 tabs. 


52241 (CONF-8606161—) Health and environmental ef- 
mixtures: 


fects of complex chemical (USDOE 
Office of Energy Research, Washington, DC). Aug 1986. 
120p. NTIS, PC A06/MF A0O1; 1; GPO Dep. File Number 
DE86014821. 

From Conference on health and environmental effects of 
complex chemical mixtures; Delavan, WI, USA (16 Jun 1986). 

The program on complex chemical mixtures is devoted to 
developing predictive capabilities related to the health and environ- 
mental effects of human exposure to complex mixtures. Major 
thrusts are directed towards a better understanding of: syngergistic 
and antagonistic toxicological behavior of chemicals in mixtures; 
the effect of mixtures on metabolism and fate of toxic components 
in human or animal tissue; the inhalation toxicology of complex 
mixtures; and the transportation and fate of complex mixtures 
through the environment to man. This report presents technical 
progress on this program and indicates future research directions. 
Separate abstracts have been prepared for individual papers. 


52242 (CONF-8606163—2) Multivariate correlations be- 
tween properties of metal ions and their acute toxicity in 
mice. Turner, J.E.; Williams, M.W.; Hingerty, B.E.; 
bs wee T.L. (Oak Ridge National Lab., "TN SA). Health 
and Safety Research Div.; Kentucky Univ., Lexington 
(USA)). 1986. Contract AC05-840R21400. 12p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86015174. 





7113 / ERA-11/22 


From 2. international workshop on QSAR in environmental 
nee Hamilton, Ontario, Canada (9 Jun 1986). 
paper extends our earlier study of correlations of acute 
metal-ion toxicity (14-day LDS50) in mice and physicochemical 
properties of the ions. Here we put metal ions into two main 
groups as defined by Kaiser. Using most of the metals in the peri- 
odic system, we find the least redundant linear combinations W/sub 
i/ of the ionic radius, sum of ionization potentials, atomic weight, 
Williams softness parameter, and electronegativity for each of 
Kaiser's two groups. Information is provided so that the W/sub i/ 
can be evaluated for any metal from these five quantities. For the 
two groups of metals we then tested for multivariate correlations 
between the S/sub i/ having the highest sample variance and our 
mouse LDS50. For our LDS5O0 involving the five metal ions in 
Kaiser’s group (1) the correlation is poor, whereas a good correla- 
tion is found for the 14 ions in group (2). 10 refs., 3 tabs. 


(DOE/BP/18007—2) Effects of vitamin nutrition 
on the immune response of hatchery-reared salmonids, Annual 
report, FY 1986. Leith, D.; Holmes, J.; Kaattari, S.; Yui, M. 
(Abernathy Salmon Culture Technology Center, Longview, 
WA (USA); Oregon State Univ., Corvallis (USA). Dept. of 
Microbiology). Jun 1986. Contract AI79-84BP18007. 67p. 
NTIS, PC A04/MF A0O1; GPO Dep. File Number 
DE86015104. 

In a study on the effects of vitamin nutrition on immunity 
and disease resistance in chinook salmon (Oncorhynchus tshawyts- 
cha), a goal is to define the dietary levels of pyridoxine, folic acid, 
pantothenic acid, riboflavin, ascorbic acid and vitamin E required 
to assure maximum resistance to disease. Two preliminary range- 
finding studies on the vitamins, pyridoxine and folic acid have been 
completed. These studies allowed us to focus in on the concentra- 
tion of these vitamins which would exert the greatest effects in a 
practical ration. Results demonstrate that no significant differences 
in the specific growth rate or gross feed efficiency occurs, regard- 
less of the concentration of either vitamin in the diets. The immun- 
ological assays, however, demonstrated some consistent differences 
with the pyridoxine diets. In both the preliminary and, thus far, in 
the formal diet trials, mid-range concentrations (60 to 75 mg/kg 
diet) appear to give the greatest degree of immunostimulation. Con- 
sistently observed modulation of the immune response by variation 
of the folic acid concentration has not been observed. 


52244 (DOE/ER—0236, J Atetirsed Potential responses 
of forecasts to CO2-induced change. Solomon, A.M.; 

West, D.C. (Oak Ridge National Lab., TN). Dec 1985. 
NTIS, * Al1l1/MF AOl. File Number DE86012477. 

In Characterization of information requirements for studies 
of CO3” effects: water resources, agriculture, fisheries, forests and 
human health. 

How efficiently the forest products industry responds to tree 
growth changes brought on by increasing atmospheric CO, will 
depend on how reliably and precisely future forest responses can be 
projected. The current knowledge, uncertainties, and unknowns rel- 
evant to predicting the indirect effects of CO:-induced climate 
change on forest communities are reviewed. First, the information 
required from studies of the global carbon cycle, CO, effects on cli- 
mate, COs fertilization effects on plant growth, and indirect effects 
of changing climate on plant growth is considered. Then, modeling 
approaches currently available for defining issues and documenting 
research needs in forest community responses to changing climate 
are reviewed. The analysis concentrates on responses by the vari- 
able-aged and multiple-species forests, which comprise 97% of the 
globe's closed-canopy forest resource, rather than on the homoge- 
neous-aged monospecies plantations used in intensive forest man- 
agement. The final portion of the report summarizes the most criti- 
cal research needs revealed from examination of the literature and 
the modeling experiments. 


52245 Nery open yee In vitro and in vivo car- 
pm of metals and their compounds produced by coal 

1982-August 1984. 

Costa, M. Sone bt trees Univ., Houston (USA). t. of Pharma- 

cology). Jul 1984. Contract AS05-81ER60016. 5p. NTIS, 
— A01; GPO Dep. File Number DE86014641. 

‘e compared the induction of DNA single strand breaks 

cebiuaal te tenanadl af Gas ela sae alia 
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NiCk, amorphous NiS and crystalline NiS utilizing the alkaline su- 
crose density gradient sedimentation technique. The average molec- 
ular weight of the DNA was determined based upon the sedimenta- 
tion rate of the DNA from these cells. Crystalline NiS treatment of 
intact cells caused a substantial reduction in the number average 
molecular weight of the DNA within 8 to 24 hr at a concentration 
of 10 g/ml. Similar treatment of cells with amorphous NiS parti- 
cles did not reduce the molecular weight of the DNA. This is con- 
sistent with the fact that amorphous NiS particles are not phagocy- 
tized by cells whereas crystalline NiS particles are readily taken up. 
NiCl, treatment of cells also caused a reduction of the molecular 
weight of DNA following 16 to 24 hr at a concentration of 100 
pM. It should be noted that these observed strand breaks in the 
DNA occurred following exposure conditions that did not affect 
cell viability. HgCh, CaCrO,, and CdCk but not MnCk, ZnCl. and 
FeCk also caused strand breakage of the DNA in intact Chinese 
hamster ovary cells. 11 refs. 


52246 (DOE/ER/60136—1) Effects of phosphate pollut- 
ants on the growth of the oyster Crassostrea virginica in the 
Pamlico River estuary and on calcium carbonate crystalliza- 
tion in vitro. Part 2, Extension. Period of project: 

1, 1984-February 28, 1985. Wilbur, K.M. Univ., 
Durham, NC (USA). Dept. of Zoology). [1986]. Contract 
AS05-83ER60136. 17p. NTIS, PC A02/MF A0Oi; GPO 
Dep. File Number D 6015426. 

Four phosphates at various concentrations were studied for 
effect on shell growth of the clam Rangia cuneata over 24 h and 36 
h using “Ca. Four phosphates, present in polluted waters, have 
been examined for their effects at various concentrations on crystal- 
lization rate of CaCOs in vitro. Growth of the clam in the Pamlico 
River, North Carolina, were followed during fall, winter, and 
spring along with records of phosphate, temperature, salinity, chlo- 
rophyll and dissolved oxygen of the native water. 2 figs., 2 tabs. 


52247 et ee 
shellfish and on calcium carbonate crystallization in ano. 
Final report. Wilbur, K.M. (Duke Univ., Durham, NC 
(USA). Dept. of Zoology). 17 Jul 1986. Contract AS05- 
83ER60136. eo PC A02/MF AO0O1; 1; GPO Dep. File 
Number DE8 

It has been known that inorganic phosphate inhibits the pre- 
cipitation of calcium carbonate in artificial sea water. This work ad- 
dresses the question of whether phosphate also affects the deposi- 
tion of CaCOs in the exoskeletons of invertebrates. Tetrasodium- 
pyrophosphate and pentasodiumtripolyphosphate in concentrations 
of 15 ppM caused abnormality, mortality, and inhibition of shell 
deposition in trochophore larvae of the oyster Crassostrea. Inhibi- 
tion of shell growth resulting from pollution at 15 ppM could be 
expected in Rangia with orthophosphate, tetrasodium pyrophos- 
phate, and sodiumtripolyphosphate, in Helisoma with tetrasodium 
pyrophosphate, and pentasodium tripolyphosphate, and in larvae of 
Crassostea the relative inhibitory action of shell growth was tetra- 

pyrophosphate > sodiumtripolyphosphate > sodium ortho- 
phosphate = sodium hexametaphosphate. 4 refs. 


52248 (EGG-M—26185) ha cobalt- 
binding proteins from ces cerevisiae and Bacillus 
subtilis. Leeper, S.A.; Wolfram, TH: Ward, T.E. (Idaho 


National ‘Lab., Idaho Falis (USA)). Mar 1985. 
Contract ACO07-76 1570. _ 23p. (CONF-8610101—1). 
NTIS, PC A02/MF AOl1; PO Dep. File Number 
DE86013449. 

From Biominet meeting; Toronto, Canada (24 Oct 1986). 

Low-molecular-weight, cobalt-binding proteins have been 
isolated from Saccharomyces cerevisiae and Bacillus subtilis. These 
proteins appear to be similar to metallothionein-like proteins. This 
study may represent the first isolation of any metallothionein-like 
proteins from B. subtilis and the first isolation of cobalt-binding me- 
tallothionein-like proteins from any microbial source. These pro- 
teins are of interest because their use in metalrecovery processing 
and in metal-bearing wastewater treatment may be possible. The 
isolation of these proteins indicates at least the theoretical feasibility 
of using metal-binding biomolecules in cobalt recovery processing. 
22 refs., 6 figs., 1 tab. 
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52249 (GKSS—86/E/10) Morphological and physiologi- 
cal of spruces (Picea abies (L.) Karst.), firs (Abies 
alba Mill.), pines (Pinus sylvestris L.) and beech trees (Fagus 
sylvatica L.) from normal and damaged forest areas. Rade- 
macher, P. (GKSS-Forschungszentrum _Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.); Ham- 
burg Univ. (Germany, F.R.). Fachbereich 14 - Biologie; 
GKSS-Forschungszentrum Geesthacht G.m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.). Inst. fuer Physi, 1986. 
285p. (In German). NTIS (US Sales Only), PC A13/MF 
AO01. File Number DE86752884. 

Morphological and physiology changes in the wood tissue of 
diseased trees were investigated in spruce, fir, pine and beech from 
various forest damage areas of West Germany. The strong depend- 
ence of the wood growth of fir on a healthy condition of the nee- 
dies was not evident in the other tree species. The investigations 
were therefore extended to include both root tissue and soil and 
material from the crown and needle areas in selected spruce stands. 
The correlation of growth behaviour with provision of water, solu- 
ble sugars and starch as well as nutritional elements to the trees 
provides clear evidence of a degradation of growth conditions for 
trees in stressed stands. With 56 figs., 49 tabs. 


52250 (INIS-mf—10220, pp oe rear of the Study 
oo on ‘Damage Inventory and Counter-Measures at the 

Forestry Level’. Moosmayer; Boehm. 1984. (In German). 
NTIS (US Sales Only), PC A17/MF AO01. File Number 
DE86753187. 

In Data compilation for the 1984 interim report of the Scien- 
tific Advisory Council on Forest Decline/Air Pollutions of the 
Federal German Government and Laender. 

Damage in trees is directly assessed by externally visible 
symptoms. The results of the inventories made by the federal 
laender are listed and methods of damage recording presented. In- 
direct damage accounting comprises biological indicators, continu- 
ation growth analysis, and structural changes in wood. The damage 
is economically evaluated. Counter-measures at the forestry level 
describe measures in forest management, fertilization and soil ame- 
lioration as well as the cultivation of forestry plants. 


52251 (INIS-mf—10220, pp 177-267) Report of the 
Group ‘Causes and Effects’, Division: Influences via the 
Rehfuess. 1984. (In German). NTIS (US Sales Only), 

PC A17/MF AO1. File Number DE86753187. 

In Data compilation for the 1984 interim report of the Scien- 
tific Advisory Council on Forest Decline/Air Pollutions of the 
Federal German Government and Laender. 

The destabilization of forestal ecosystems is caused by the 
impact of air pollutants on the soil. The paper describes the deposi- 
tion of acid from the atmosphere, of macronutrition elements, of 
heavy metals, and of organic compounds. The influence of sub- 
stances deposited via the atmosphere in the soil on the fauna in 
forest soils, on microorganisms in forest soils, on humus soil, and 
the influence of soil chemistry on the formation and function of the 
fine roots (mycorrhizas) is investigated and evaluated. 


52252 (INIS-mf—10220, pp 269-278) Report of the 
Effects’, Division: Interaction be- 


Study Group ‘Causes and 

tween trees and other organisms. Butin. 1984. (In German). 
NTIS (US Sales Only), PC Al7/MF AO1. File Number 
DE86753187. 

In Data compilation for the 1984 interim report of the Scien- 
tific Advisory Council on Forest Decline/Air Pollutions of the 
Federal German Government and Laender. 

This presentation tries to elucidate and evaluate the epidemic 
processes in forests caused by biotic organisms. It deals in particu- 
lar with the infection, population and propagation phenomena in 
fungi, viruses, and other primitive organisms in the forest ecosys- 
tem. Since genuine bacteria do not play a part in that connection 
they can be left out of consideration. 


52253 (INIS-mf—10220, pp 279-368) Report of the 
‘Air Pollutants’. ; Ganser. 1984. 

German). NTIS (US Sales Only), PC A17/MF AO1. File 

Number DE86753187. 
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In Data compilation for the 1984 interim report of the Scien- 
tific Advisory Council on Forest Decline/Air Pollutions of the 
Federal German Government and Laender. 

The paper presents the programmes currently being carried 
through to assess the scope of immissions outside areas of agglom- 
eration, the structure of immissions on the basis of current measure- 
ment results, especially from the Federal Laender, as well as 
present results of overlapping investigations into the propagation of 
air pollutants. Propagation models do not yet contribute towards 
the elucidation of the causes of forest decline. Climatic data from 
the weather stations at Freudenstadt, Hof, and Garmisch-Partenkir- 
chen are to establish relations between periods of damage and cli- 
matic factors in central European forests. 


52254 (PB—86-219144/XAB) Cadmium intake via oys- 
ters and health effects in New Zealand: cadmium intake, me- 
tabolism and effects in people with a high intake of oysters in 
New Zealand. Ug! October 1980-March 1982. McKen- 
zie, J.; Kjellstrom, T.; Sharma, R. (Otago Univ., Dunedin 
(New "Zealand)). Jul 1986. 165p. NTIS, PC ‘A08/MF AOl1. 

The aim of this study was to confirm the high dietary in- 
takes of cadmium and other trace elements from oysters in a popu- 
lation associated with the oystering industry, and to determine (1) 
the impact of those high intakes on cadmium concentrations in ac- 
cessible tissues of the study subjects and (2) the occurrence of 
health effects in the population resulting from their dietary expo- 
sure to cadmium. Methods for the analysis of cadmium in whole 
blood, urine, and hair by flameless atomic absorption spectrophoto- 
metry were established. Seventy-eight subjects participated; from 
forty-eight of them, samples of faeces (3 day), blood, urine (over- 
night), and hair were obtained both pre-season and end-season (i.e. 
6 months later). Questionnaires on oyster intake were administered; 
dietary and medical questionnaires were administered at the end of 
the season when height, weight and blood pressure were measured. 


(PNL-SA—13204) Inhibition by ra —_ 
mixture of benzo[a]pyrene- and diethylnitrosamine init 

of preneoplastic changes in rat liver. Springer, DL 
Mahlum, D.D.; Later, D.W.; Reilly, C.A. Jr.; Peraino, Cc: 
Haugen, D.A. (Pacific Northwest Lab., Richland, WA 


(USA). Biology and Chemistry Dept.; Argonne National 


.» IL (USA). Biological and Medical Research Div.). 
Apr 1985. Contract AC06-76RL01830. 16p. NTIS, PC A02/ 
MF A0O1; 1; GPO Dep. File Number DE86015539. 

Previous studies using the mouse skin initiation-promotion 
model have shown that initiating activities of pure carvinogens are 
decreased when they are applied simultaneously with complex coal- 
derived mixtures. In the present study the number of altered hepa- 
tocyte foci which stained for gamma glutamyl transpeptidase 
(GGT) were determined in rats that were neonatally treated with 
an initiator, followed by promotion with dietary phenobarbitol for 
8 weeks after weaning. Initiators were either benzo[a]pyrene (BaP), 
diethylnitrosamine (DEN), or complex coal-derived mixtures. Al- 
though the compled organic mixtures contained known carcino- 
gens, their initiating activities were low at the doses used. Co-ad- 
ministration of complex, coal-derived mixtures with BaP or DEN 
decreased the response to both carcinogens. Together with data 
from studies with the skin initiation-promotion model, the results 
suggest that tumorigenic activities of coal-derived complex organic 
mixtures are less than predicted from the content of carcinogenic 
components. 20 refs., 2 tabs. 


(PNL-SA—14015) Effects of coal-derived complex 

the disappearance of benzo[a]pyrene and other 

from mouse skin in vivo. 

right, C.W.; Springer, D.L. (Pacific 

Northwest Lab., “Richland, WA (USA). iology and Chem- 

istry Dept.). Apr 1986. Contract AC06-76 1830. 6p. 

(CONF-860911—11). NTIS, PC A02/MF A0i; GPO Dep. 
File Number DE86015528. 

From 192. American Chemical Society national meeting; 
Anaheim, CA, USA (7 Sep 1986). 

The effects of complex coal liquids (CDCM) on the rate of 
disappearance of BAP from mouse skin, using either radioactive 
tracer techniques or gas-liquid chromatography were examined. 800 
to 850°F CDCM and its PAH fraction were shown to reduce the 
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rate of BAP disappearance from mouse skin in vivo. The individual 
rates of disappearance from mouse skin of 12 PAHs in the PAH 
fraction were determined. The rates of disappearance of the 12 
PAHs may be at least partially related to molecular size, but do not 
appear to be influenced by methylation. 8 refs., 2 tabs. 


52257 (UCRL—95054) Growth and morphology of Pinus 
ponderosa seedlings exposed to long-term elevated atmospher- 
ic carbon dioxide concentrations. Houpis, J.L.J.; Surano, 
K.A.; Daley, P.F.; Shinn, J.H. (California Univ., Berkeley 
(USA). Dept. of Forestry and Resource ement; Law- 
rence Livermore National Lab., CA (USA). Environmental 
Sciences Div.). Jun 1986. Contract W-7405-ENG-48. 10p. 
(CONF-8606147—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86014452. 

From 9. North American forest biology workshop; Stillwa- 
ter, ~° USA (15 Jun 1986). 

The growth and morphology of two varieties of Pinus pon- 
derosa were measured after two years of continuous fumigation 
with carbon dioxide. After two years of treatment, the seedlings of 
the Rocky Mountain variety showed no significant difference in 
total stem height or volume, but the basal diameters of those grown 
at +300 ppM CO: were significantly greater than those grown at 
+0 ppM and +75 ppM. The response of the seedlings of the Sier- 
ran variety in these parameters was quite different, with those at 
+150 ppM and +300 ppM significantly greater in height than 
those at +75 ppM, and those at +150 ppM and +300 ppM signifi- 
cantly greater than those at +0 ppM and +75 ppM in basal diame- 
ter and stem volume. However, using a combined analysis based on 
percent change in height, diameter, or volume, seedlings at +150 
ppM responded to a significantly greater degree than all other 
levels. Thus, the beneficial effects of elevated carbon dioxide in- 
crease up to +150 ppM and begin to decrease between +150 ppM 
and +300 ppM. 


52258 Effect of nitrate on biogenic sulfide 


production. 
Jenneman, G.E.; McInerney, M.J.; Knapp, R.M. (Univ. of 
Oklahoma, Norman). Applied and Environmental Microbiolo- 


gy; 51: No. 6, 1205-1211(Jun 1986). Contract AS19- 
80BC10300;AS05-83ER 13053. 

The addition of 59 mM nitrate inhibited biogenic sulfide pro- 
duction in dilute sewage sludge (10% [vol/vol]) amended with 20 
mM sulfate and either acetate, glucose, or hydrogen as electron 
donors. Similar results were found when pond sediment or oil field 
brines served as the inoculum. Sulfide production was inhibited for 
periods of at least 6 months and was accompanied by the oxidation 
of resazurin from its colorless reduced state to its pink oxidized 
state. Lower amounts of nitrate (6 or 20 mM) and increased 
amounts of sewage sludge resulted in only transient inhibition of 
sulfide production. The addition of 156 mM sulfate to bottles with 
59 mM nitrate and 10% (vol/vol) sewage sludge or pond sediment 
resulted in sulfide production. Nitrate, nitrite, and nitrous oxide 
were detected during periods where sulfide production was inhibit- 
ed, whereas nitrate, nitrite, and nitrous oxide were below detectable 
levels at the time sulfide production began. The oxidation of resaz- 
urin was attributed to an increase in nitrous oxide which persisted 
in concentration of about 1.0 mM for up to 5 months. The numbers 
of sulfate-reducing organisms decreased from 10° CFU ml™' sludge 
to less than detectable levels after prolonged incubation of oxidized 
bottles. The addition of 10 mM glucose to oxidized bottles after 
14.5 weeks of incubation resulted in rereduction of the resazurin 
and subsequent sulfide production. The prolonged inhibition of sul- 
fide production was attributed to an increase in oxidation-reduction 
potential due to biogenic production of nitrous oxide, which ap- 
peared to have a cytotoxic effect on sulfate-reducing populations. 
52259 %C NMR 


spectroscopy in a 
metabolites in the bile of fish exposed to 


gate petroleum. 
Hellou, J.; Banoub, J.H.; Payne, J.F. (Dept. of Fisheries and 
Oceans, St. John’s, Newfoundland). Chemosphere; 15: No. 6, 
787-793(1986). 

The first natural abundance *C NMR investigation of a 
complex mixture of conjugate metabolites obtained from the gall 
bladder bile of fish exposed to hydrocarbons is presented. Cunners 
were exposed to water accommodated No. 2 fuel oil containing 
about 68% saturates and 22% aromatics. Spectral analysis indicated 
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that the hydrocarbon derivatives were present predominantly as B- 


fuel oil or the aromatic fraction of oil. 


Papillomas and other lesions in the stomachs of 
ve, G.E.; O'Farrell, T.P. (Oak Ridge Na- 
mic, Cogrove, Journal of Mammalogy; 46: No. 3, 510- 
31306 ‘an 1965). 

This paper describes a research project which took place 
from January to May 1964. Fifty pine mice were trapped in Roane 
County, TN. None of the sites were near a radioactive area. The 
mice were fed mixed seed and oatmeal mixed with peanut butter. 
They also had access to fresh greens and water. The mice were ne- 
cropsied soon after capture. Histological examination of the stom- 
ach linings of these mice revealed papillomas and other lesions. The 
cause of the papillary lesions was not determined. 6 figures, 1 table. 
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52261 (AD-A—168313/5/XAB) Studies on weak electro- 
magnetic fields effects in chick embryos. Annual report, June 
1985-June 1986. (Ceskoslovenska Akademie Ved, Praha. 
Inst. of Experimental Botany). 31 May 1986. 12p. NTIS, PC 
A02/MF AO1. 

This research was directed to test some experimental condi- 
tions of the Henhouse project and to enforce a previous study on 
VLF electromagnetic fields effects on chick embryos. Henhouse 
Project: the response of White Leghorn Hisex embryos to field ex- 
posures effective on the Shaver breed, was studied. 1) A 48-hour 
exposure, in vivo, to a pulsed horizontal field of 100-Hz frequency, 
1.0 micro T intensity, 500-microsecond pulse duration and 2-micro- 
second rise time induced a significant increase of developmental ab- 
normalities in Hisex embryos. 2) A five-hour exposure of stage 7 
Hisex embryos changed the Mitotic Index of their neural tissue. So, 
the early development of Hisex embryos, like Shaver embryos, can 
be modified by VLF pulsed electromagnetic fields. In the protocol 
of the Henhouse project, it was suggested a temperature of 38 C 
for eggs incubation. Studying the development of chick embryos in 
relation to the temperature, in the range of 37.4-40 C, it was con- 
firmed that a 48-hour incubation at 38 C (with 55% humidity) does 
not induce abnormalities and allows a convenient developmental 
growth rate of the chick embryos. Electromagnetic fields effects in 
relation to the embryos orientation: preliminary results on the in- 
duction of abnormalities in field exposed embryos in relation to 
their orientation were confirmed. In a East-West oriented horizon- 
tal pulsed field, the organisms oriented to Southwest and Southeast 
showed a significant increase of developmental abnormalities. No 
effect was appreciable among the embryos Southward oriented. 


52262 (BMVg-FBWM—86-3) Influences of jet-propelled 
porto gen ewig eee a ee 
report. —— Cybik, M. (Bundesministerium er- 
teidigung, Bonn (Germany, F.R.)). 9 Dec 1985. 383p. (a 

German). NTIS, PC E99; Available from NTIS as TIB/ 
B86-08737. 

It was investigated whether or not low altitude flying events 
of eight different types of aircraft will influence productivity, re- 
production and behaviour of animal species kept under different 
management conditions as well on pastures as in stables. Tests ex- 
tended over physiological, biochemical and ethological criteria. 
Concerning the hearing ability of the dogs there were carried out 
behavioural audiometric investigations. It was found that both 
straight-lined overflights and in particular flight events of the heli- 
copters caused strong exercises and excitement of the animals of 
some species. Several infected and non-infected early deliveries oc- 
cured on the species cattle and pig a few days after the flight 
events, of which the cause is discussed. Damage by accidents or in- 
juries in connection with the fly-overs are not observed. 58 tabs., 
204 figs., 10 refs. 
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52263 (DRAV—23) Work environment at Swedish plants 
for waste treatment. Compilation of inv Petersson, 
N.F.; Vikstroem, P. (Statens Natuurvaardsverk, Solna 
(Sweden)). Nov 1984. ae (In Swedish). (SNV-PM—1901). 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE86752967. 

This report accounts for work environment at 15 plants for 
waste treatment. The work environment situation varies greatly be- 
tween different plants as well as on different parts of the same 
plant. The hygiene limit values (HLV) or recommended values are 
exceeded in some reported measurements, often regarding noise and 
microorganisms exposition and in some cases also dust. In the tip- 
ping halls concentration of dust are reported exceeding both the 
HLV for organic dust and the recommended limit value for airborn 
bacteria. In the furnace halls and machinery halls the noise levels 
are 70-90 dB(A). The dust concentration are well below the HLV. 
High dust levels are also reported from measurements from collec- 
tors on operational staff and during cleaning activities. 


52264 (PB--86-213220/XAB) Effects of microwave radi- 
Rata tre Ward, T.R.; Ali, J.S.; Long, 
(Environmental Protection Agency, Research Trian- 
gle Pa NC (USA). Health Effects Research Lab.). May 
bg lip. (EPA/600/D—86/113). NTIS, PC A02/MF 
The authors attempted to repeat a portion of the study by 
Oscar and Hawkins in which pulsed and continuous-wave micro- 
wave radiation increased tion of labeled tracers through the 
blood-brain barrier. At the SAR used (0.1 W/kg) the calculated av- 
erage brain temperature rise is less than 0.1C. The authors found no 
changes in permeation; however, there were differences in experi- 
mental conditions, including type of tracers, frequency and micro- 
wave field configuration. It is possible but unlikely that one of 
these differences is responsible for the apparent discrepancy in re- 
sults. 


52265 (PB—86-213626/XAB) Interaction of ambient 

temperature and microwave power density on schedule-con- 

trolled behavior in the rat. Gage, M.I.; Guyer, W.M. (Envi- 

ronmental Protection Agency, Research Triangle Park, NC 

er .). Health Effects Research Lab.). 1985. 8p. (EPA/600/ 
—82/463). NTIS, PC A02/MF AO0O1. 

Most guidelines of microwave exposure do not explicitly ad- 
dress effects of ambient temperature. This experiment revealed that 
ambient temperature potentiates the behavioral effects of intensity 
of irradiation. Sixty-four adult male Long-Evans rats were trained 
to insert their heads into a food cup to obtain food pellets on a 1- 
min variable-interval schedule of reinforcement. Two groups of 
four rats each were then exposed to 2450-MHz CW microwaves for 
15.5 hours under one of the following eight combinations of power 
density and air temperature: 8 or 14 m/cm. sq. at 22 C; 0, 8, or 14 
mW/cm. sq. at 26 C; and 0, 8, or 14 mW/cm. sq. at 30 C (relative 
humidity was 50% in all cases). Response rate of each rat following 
exposure was compared with its control rate at 0 mW/cm. sq. and 
22 C. After exposure at 8 mW/cm. sq., response rates were reduced 
by a mean of 13.8% at 22 C, 27.5% at 26 C, and 77.5% at 30 C. 
After exposure at 14 mW/cm. sq., rates were reduced by a mean of 
21.1% at 22 C, 43.7% at 26 C, and 80.0% at 30 C. In the absence 
of microwaves the higher temperatures caused only slight decreases 
in response rate. 


52266 (PB—86-217155/XAB) 
activities and issues. Elder, J.A. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Health Ef- 
ate — 1986. 2p, (EPA/600/D—86/135). 
NTIS, PC A02/MF A 
Saati aceteaallie a 
diation obviously predates the first ANSI guideline established in 
1966, but no enforceable Federal standards or guidelines exist for 
RF radiation exposure; the ANSI guideline revised in 1982 is vol- 
untary or advisory. EPA has been pursuing the goal of promulgat- 
ing guidance to control exposure of the public to RF radiation. In 


lished in September 
iis Ciclo chine anne an aataaaenalees 
curred at a dose rate of about 1 W/kg, and that these effects may 


radiation: 
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be significant under certain environmental conditions. Examples of 
adverse biological effects that occur in laboratory animals at dose 
rates of 2-6 W/kg are death and temporary male sterility. These ef- 
fects as well as the behavioral changes that are the basis for the 
ANSI guideline can be attributed to heat stress in animals caused 
by absorption of RF energy. Some experimental results occur at 
very low exposure conditions that cause no significant thermal 
input; these responses are called nonthermal effects. The mecha- 
nisms of interaction of nonthermal effects and their physiological 
significance are a subject of scientific debate. RF radiation research 
budget reductions, which reflect changes in funding priorities, will 
leave unresolved many of the questions concerning the biological 
effects of RF radiation and their possible health implications. 


52267 Incandescent lamps can produce pyrimidine dimers 
in DNA. Ciarrocchi, G.; Sutherland, B.M.; Sutherland, J.C. 
(Istituto di Genetica Biochimica ed Evoluzionistica del 
C.N.R., Pavia, Italy). Photochemistry and Photobiology; 41: 
No. 6, 703-705(1985). 

DNA molecules that have been exposed to light from a 150 
W incandescent spot lamp are nicked by the Micrococcus luteus 
endonuclease specific for cyclobutyl-type pyrimidine dimers. The 
production of these enzyme-sensitive sites increases with i increasing 
spot lamp exposure. These sites have been confirmed to be pyrimi- 
dine dimers by their property of being photoreversed by an E. coli 
photoreactivating enzyme. The emission spectrum of the lamp 
shows detectable output at wavelengths less than 320 nm. These re- 
sults indicate that the sensitivity of the techniques utilized in this 
work can be used to detect low levels of contaminating UV radi- 
ation. 14 references, 3 figures. 


Mutagenicity of ultrasound in cultured mammalian 
on. Kaufman, G.E. (Univ. of Chicago, IL). Ultrasound in 
Medicine and Biology; 11: No. 3, 497-501(1985). Contract W- 
31-109-ENG-38. 

From 30. annual meeting of the Radiation Research Society; 
Salt Lake City, UT (18-22 Apr 1982). 

Chinese hamster V79 cells were exposed in suspension to 1 
MHz continuous wave ultrasound at spatial peak intensities of 7 and 
35 W/cm? Exposure durations were from 10 to 180 sec, so as to 
encompass the first decade of decreased survival at each intensity. 
Exposure at 35 W/cm? resulted in the induction of 6-thioguanine- 
resistant mutants. The mutation frequency was approximately one- 
tenth that induced by x rays at similar survival levels. No mutagen- 
esis was observed at 7 W/cm? Results are consistent with free radi- 
cal formation as the mechanism responsible for ultrasound-induced 
mutagenesis. 
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Accelerator Laboratory, Bata’ 
Illinois. Almon, R.H.; Earley, M.W.; Merritt, R.C. Facto 


Mutual Research Corp., Norwood, MA (USA)). Mar 198 
Contract AC01-84PE 7056. . NTIS, PC A04/MF AO}; 
GPO Dep. File Number DE8 925. 

A fire protection survey was conducted at Fermi National 
Accelerator Laboratory, Batavia, Illinois, on June 17 to 21, 24 to 
28, 1985 and November 4 to 8, 1985 to review the facility fire pro- 
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the need for additional automatic 
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52270 (IAEA-R—2862-F) Study with environmental iso- 
topes on the main aquifers of sedimentary basin of Senegal. 
Final report for the period 1 April 1981-30 June 1984, Dia, 
O. (International Atomic Energy Agency, Vienna (Austria); 
Dakar Univ. (Senegal)). Dec 1985. 14p. (In French). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86703458. 

An environmental isotope study has been made into three 
principal aquifers: the horst d’Ndias to study the origin of recharge 
and quantify this recharge, the origin of highly mineralized waters 
of the palaeocene aquifer to the east and south-east of the horst and 
the hydrodynamic behaviour of the maestrichtienne aquifer in the 
sedimentary basin of Senegal. The environmental isotopes of 
oxygen-18, deuterium, tritium and carbon-14 were used in this 
study. With these isotopes it was possible to characterise the differ- 
ent aquifers in the horst d’Ndias and to determine the recharge area 
and the direction of groundwater flow. The recharge rate has been 
determined to be 2% of the mean annual rainfall. To the east and 
south-east of the horst, the isotope method allowed the differentiat- 
ing of two aquifer zones, one aquifer received recharge under pa- 
laeoclimatic conditions. Some other aquifers received mixed waters. 
The relationship between the maestrichtienne and palaeocene 
aquifers has been demonstrated. Groundwater ages towards the east 
of the horst are older than can be determined by the carbon-14 
method. It is therefore proposed that the chlorine-36 method be 
considered if the true age of these waters is to be determined. 14 
refs, 10 figs, 1 tab. 


§2271 eae pp 77-79) Zircons from the 
granites and gneisses of the Namaqua mobile belt and the in- 
terpretation of radiometric ages. Loock, J.C. (University of 
the Orange Free State, Bloemfontein, South Africa). 1984. 
NTIS (US Sales Only), PC A10/MF AO1. File Number 
DE86703457. (CONF-8407180—Pt. 1-Absts.). 

From 20. geological congress of the Geological Society of 
South Africa; Potchefstroom, South Africa (9 Jul 1984). 

A study of zircon concentrates from selected granites and 
gneisses of Bushmanland and Namaqualand revealed that radiomet- 
ric ages can be interpreted by taking the physical and crystallogra- 
phic properties of crystals and grains into consideration. As the cal- 
culated radiometric ages appeared anomalous in some cases, and 
could not be related to known geological events, a microscopic and 
x-ray diffraction study of zircon concentrates was also undertaken. 
The results of three zircon suites are briefly discussed, namely: 
Wyepoort granite, Spektakel Suite; Konkyp gneiss, Little Namaqua- 
land suite and Brandewynsbank gneiss, Gladkopsuite. 


52272 (INIS-mf—10445) Geocongress 84: 20. Geological 
congress of the Geological Society of South Africa. Abstracts: 
Pt. 1. General. (Geological Society of South Africa, Johan- 
nesburg). 1984. 212p. {CONF-8407180—Pt.1-Absts.. NTIS 
(Us les Only), PC A10/MF AOl. File Number 
DE86703457. 

From 20. geological congress of the Geological Society of 
South Africa; Potchefstroom, South Africa (9 Jul 1984). 

Various aspects of the geology, geochemistry and geophys- 
ics of the geologic deposits in South Africa are dealt with. Uranium 
and thorium resources are included in this. There are also chapters 


- ( gi i 
Johannesburg). 1984. 18p. (CONF. #407180-PL2-Abets) 


pe on les Only), PC A02/MF AOl1. File Number 
From 20. geological congress of the Geological Society of 
South Africa; Nene Sead ODite C38. 1288- 
Only one article in the publication is relevant to INIS: Envi- 
ronmental isotopes and hydrochemistry in ground water studies. A 
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very short review is given on the ground water resources of the 
Kalahari in Gordonia. Ground water in mining exploration and the 
geophysics of ground water and the methods used in the geophys- 
ics are discussed. The dolomitic aquifers, especially in the southern 
and western Transvaal and ground water models are also reviewed. 


52274 oe pp mS Environmental isotopes 
and hydrochemistry in ground water — Verhagen, 
B.Th. (University of the Witwatersrand, Johannesburg, 
South Africa. Nuclear Physics Research Unit). 1984. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86703342. (CONF-8407180—Pt.2-Absts.). 

From 20. geological congress of the Geological Society of 
South Africa; Potchefstroom, South Africa (9 Jul 1984). 


(SAND—86-7109) WIPP Hydrology Program. 
eee, eee ee ee ae Hy- 
drologic Data Report No. 3. (In Inc., 
Austin, TX (USA)). Jun 1986. Contract AC04-7 DP00789. 
683p. NTIS, PC A99/MF A01; 1; GPO Dep. File Number 
DE86015377. 

Hydrologic Data Report No. 3 contains basic hydrologic 
data for aquifer tests and water-level measurements performed at 
the Waste Isolation Pilot Plant site over the period 1984 through 
1986. This report is organized into six parts. Part A contains hydro- 
logic data obtained during the H-3 multipad pumping test of the 
Culebra dolomite October 15, 1985 through April 12, 1986. Part A 
contains appendices which tabulate fluid-pressure, pumping-rate, 
and barometric-pressure data collected during the test. Part B is an 
account of anisotropy and convergent-flow tracer testing conduct- 
ed from April to June 1984 at the H-3 hydropad. Appendices 
present tabulated pressure, water-quality, and observation-well data. 
Part C contains a description of a six-day aquifer test conducted in 
the Culebra dolomite at the H-8 hydropad in December 1985. Ap- 
pendices present tabulated fluid-pressure, water-quality, and obser- 
vation-well data. Part D contains a description of a six-day aquifer 
test conducted in the Culebra dolomite at the H-7 hydropad in Feb- 
ruary, 1986. Appendices present tabulated water-quality and obser- 
vation-well data. Part E reports basic data collected during open- 
hole testing conducted by Sandia National Laboratories during the 
drilling of well DOE-2 from August 1984 through July 1985. Ap- 
pendices include tabulated fluid-pressure data collected during all 
testing phases. Part F presents November 1985 through April 1986 
water-level data collected from wells in the observation-well net- 
work at and near the WIPP site, including plots obtained from the 
water-level data for the Magenta, the Culebra, the Rustler-Salado 
contact zone, the Bell Canyon Formation, and the Salado/Castile 
Formations. 

52276 (USGS-PP—1236, pp 151- 7 ee and 
structure of post-Paleozoic sediments above 
pluton of Arkansas. Glick, E.E. i982. GPO. 


northeastern 
File Number T186900259. 
In Investigations of the New Madrid, Missouri, earthquake 


region. 

” The Newport area, at the border of the Mississippi Embay- 
ment and the Ozark region of northeastern Arkansas, in part is un- 
derlain by the deeply buried Newport pluton of probable Late Cre- 
taceous age. The area also contains three local uplifts that are 
closely associated geographically with the pluton. The uplifts de- 
veloped during the time of deposition of Upper Cretaceous and 
lower Tertiary sediments in the embayment. At about the end of 
Cretaceous time, the sea floor above the newly emplaced Newport 
pluton was arched slightly - just enough to allow marine erosion of 
a few meters of soft sediment and the formation of rounded pebbles 
from the underlying beds of Pennsylvanian sandstone. Some of 
those pebbles accumulated in slight depressions and became a foun- 
dation for Paleocene limestone; some were incorporated into the 
limestone. At about the end of Paleocene time, three local areas 
within or near the geographic limit of the Newport pluton were 
uplifted well above their former level in the embayment. Apparent- 
ly the uplifts resulted from the injection of magma into the lower 
part of the sedimentary sequence. If so, more than 50 km* of mate- 
rial was emplaced at a depth of more than 1.76 km below sea level. 
The two uplifts near the edge of the embayment have been stripped 
of most of their post-Paleozoic cover; the southeastern uplift, about 
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25 km basinward from the Paleocene shoreline, still is covered by 
Quaternary alluvium and older sediments. 
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52277 (BMFT-FB-T—86-050) Shear-wave seismics. Final 
report. Edelmann, H.A.K. (Bundesministerium fuer Fors- 
chung und Technologie, Bonn (Germany, F.R.); Prakla- 
Seismos G.m.b.H., Hannover (Germany, FR). Jul 1986. 
4lip. (dn German). NTIS (US Sales Only), PC A03/MF 
A 1. File Number DE86752752. 

The project was finished as scheduled. Under the scope of 
this project a reflection seismic method was developed using shear- 
waves. Specifically the SH-wave technique was applied. As a result 
of this project reflection seismic sections from different areas were 
gained. The method should be applied in those cases where more 
sophisticated methods of exploration are essential. With 19 refs., 6 


52278 (CONF-8402134—Summ.) Summary of the RSTN 
data users meeting held at Lawrence Livermore National Lab- 
oratory. Nakanishi, K.K.; Taylor, S.R.; Rodgers, P.W. 
(Lawrence Livermore National Lab., CA (USA)). Feb 
1985. Contract W-7405-ENG-48. 12p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85008025. 

From RSTN data users meeting; Livermore, CA, USA (22 
Feb 1984). 

The performance of the Regional Seismic Test Network 
(RSTN) was evaluated from a user's point of view. The operations 
of the RSTN and SCARS (System Control and Receiving Station) 
were discussed. (ACR) 


52279 (DOE/ER/13119—1) Investigation of a fossil geo- 


thermal system, Hamblin-Cleopatra Volcano, Clark County, 


Nevada. Final technical report. Barker, D.S. (Texas Univ., 
Austin (USA). t. of Geological Sciences). 28 Jul 1986. 
Contract AS05-83ER13119. 16p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE86014689. 

The Hamblin-Cleopatra volcano, selected for study because 
erosion and fault displacement have exposed the entire volcanic 
succession, the intrusive core, a radial dike systems, and sedimenta- 
ry and volcanic rocks that predate and postdate the volcano, was 
investigated to estimate the proportions of igneous materials form- 
ing lava flows, pyroclastic deposits, intrusive bodies, and reworked 
debris. Chemical changes in the magma throughout the active 
period of the volcano were documented. The geothermal system 
active within the pile after activity ceased was reconstructed. 
(ACR) 


52280 (EGG-M—11785) Strong ground motion data from 
the 1983 Borah Peak, Idaho earthquake recorded at the Idaho 
National Engineering Laboratory. Jackson, S.M.; Boatw- 
right, J. (EG and G Idaho, Inc., Idaho Falls (USA); Geo- 
logical Survey, Menlo Park, CA (USA)). 1985. Contract 
ACO7-761D01570. 9p. (CONF-8510118—10). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86014911. 
cniackante DOE's natural phenomena hazards mitigation confer- 
Las Vegas, NV, USA (7 Oct 1985). 

3 Borah Peak, Idaho Earthquake was the largest 
sieitel nada enah ageertn tall ata emt 
near-field recordings of ground motion during the main shock, 
however, thirteen accelerographs in a permanent array at the Idaho 
National Engineering Laboratory (INEL) recorded the event at 
epicentral distances of 90 to 110 km. Peak horizontal accelerations 
(PGA) recorded at accelerographs above ground-floor level range 
from 0.037 to 0.187 g. Accelerographs at basement and free-field 
sites recorded as low as 0.022 g and as high as 0.078 g. Peak verti- 
cal accelerations range from 0.016 g at ground level to 0.059 g 
above ground floor level. A temporary array of digital seismo- 
graphs deployed by the US Geological Survey (USGS) in the epi- 
central area recorded ground motion from six large aftershocks at 
epicentral distances of 4 to 45 km; the largest of these aftershocks 
also triggered four accelerographs in the INEL array. Two sepa- 
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rate analyses were used to estimate near-field ground motion. The 
first analysis uses the attenuation of the aftershock PGA measure- 
ments to extrapolate the INEL main shock PGA measurements into 
the near-field. This estimates an upper limit of 0.8 g for near-field 
ground motion. In the second analysis, a set of main shock acceler- 
Ograms were synthesized. Wave propagation effects were deter- 
mined from aftershock recordings at one of the USGS portable sta- 
tions and an INEL seismograph station. These effects were re- 
moved from one of the INEL main shock acceleration traces. The 
synthetic accelerograms were derived for a hypothetical station 
southwest of Mackay, Idaho. The PGA measured from the synthet- 
ic accelerograms were 0.08, 0.14, 0.15, 0.23 g. These estimates cor- 
relate well with ground motion expected for an area of Intensity 
Vil. 


52281 (INIS-mf—10445, pp 40-44) Quantitative geo- 
physical stratigraphy in the western Bushveld Complex. 
Eberle, D.; Stettler, E.H. (Bundesanstalt fuer Geowissens- 
chaften und Rohstoffe, Hannover, Germany, F.R.; - 
ment of Mineral and Energy Affairs, Pretoria, South Africa. 
Geological Survey). 1984. NTIS (US Sales Only), PC A10/ 
MF AOl. File Number DE86703457. (CONF-8407180— 
Pt.1-Absts.). 

From 20. geological congress of the Geological Society of 
South Africa; Potchefstroom, South Africa (9 Jul 1984). 

As part of a research project to improve interpretation of 
airborne geophysical data in terms of economic geology, the south- 
western parts of the Bushveld Complex were studied using magnet- 
ic electromagnetic, and radiometric profiling. The Rustenburg-Brits 
area was selected for this. From the data collected from the various 
traverses, the lateral distribution of various geophysical parameters 
(magnetization, apparent resistivity, and gamma-radiation) was es- 
tablished. It is mentioned that the Bushveld Granites are geophysi- 
cal significant in virtue of their high apparent resistivity, which 
vary from 200 to 5000 Ohm metres, and their high gamma-radiation 
with an average total count of 7000 cpm. 


52262 (LBL—21498) Application of algebraic reconstruc- 
tion techniques to geophysical problems. Peterson, J.E. Jr. 
(Lawrence Berkeley Lab., CA (USA). Earth Sciences Div.). 
Apr 1986. Contract AC03-76SF00098. 198p. NTIS, PC 
A09/MF A01; 1; GPO Dep. File Number DE86015137. 
Algebraic Reconstruction Techniques (ART), introduced in 
medical radiology, are extended in this study to seismic travel time 
data. The algorithms based on these techniques, developed initially 
for use with X-rays, must be modified for acoustic wave data. The 
convergence properties of these algorithms to an adequate solution 
and the reliability of this solution are also investigated. The algo- 
rithms developed are initially tested on synthetically derived travel 
time data. Travel time data from simplistic velocity models are used 
to determine the general behavior of the algorithms and to estimate 
the reliability of the reconstructed velocity field. More complex 
models simulate realistic velocity distributions. Results from these 
studies provide critical guidelines for the inversion of real travel 
time data. The study also investigates the amount of detail that may 
be determined by this method with realistic structures. Two high 
quality travel time data sets are inverted using ART. The experi- 
ments were carried out at the Retsof salt mine in New York and at 
the underground radioactive waste repository study site in Sweden 
(Stripa). The Stripa data set is unique in that it consists of two 


‘suites of travel time measurements; one taken while the medium 


was being heated by a simulated waste canister, and the other some 
months after the heat had been turned off. This tests the use of 
ART as a monitoring technique using seismic waves. 


52283 ee ees ee 
locity for a tectonically regionalized earth. Tralli, D.M. 
(Lawrence eas Lab., CA (USA). Center for Computa- 
tional Seismology; California Univ., Berkeley (USA). 

of Geology and A ey Apr 1986. Contract AC03- 
76SF00098. 165: S, PC A08/MF AO01; 1; GPO Dep. 
File Number D 6015136. 

Estimates of tau functions for a tectonically regionalized 
earth are obtained from over 1.25 million seismic ray paths of ISC 
Bulletin data to study the correlation of lateral variations in mantle 
P velocity with surface heterogeneity. Statistical regularity criteria 
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check the consistency of the regionalization. Tau perturbations at- 
tributed to crustal and shallow-mantle velocity variations are also 
estimated. “Single region” tau functions are constructed and invert- 
ed to obtain velocity-depth functions and extremal bounds at the 
99.9% confidence level for seven different types of tectonic re- 
gions. Deviations from a regionally weighted reference mean veloc- 
ity function indicate significant differences, particularly between 
oceanic and continental tectonic regions, extending to a depth of 
700 km. Increased shallow-mantle velocities are observed from 
young to old oceans and from active to stable continents. Evidence 
for a velocity anomaly between 700 and 950 km is indicated. Signif- 
icant negative residuals are observed centered at about 780 km 
depth below young oceans and about 880 km below active conti- 
nents. The level of variations decreases below 950 km. Lateral ve- 
locity variations are also suggested within 250 km of the core 
boundary. Tau perturbations are indicative of negative shallow- 
mantle velocity anomalies beneath oceanic regions and positive 
anomalies beneath continental regions and oceanic trenches. A less 
than average crustal thickness in oceans and greater thickness in 
stable continents are also indicated. 


52284 (NUREG/CR—4702) Post-Eocene fault near east 
edge of Reelfoot Rift in Lauderdale County, Tennessee, as 
discovered by gravity, earth resistivity surveys, and drilling. 
Stearns, R.G.; Wilson, S.L.; Nava, S.J. (Vanderbilt Univ., 
Nashville, TN (USA)). Aug 1986. 43p. NTIS, PC A03/MF 
AOl - GPO. File Number T186901668. 

A search for faults was made along the east edge of Reelfoot 
Rift using techniques proved at Reelfoot Scarp. Gravity was the 
larger area device. Narrow elongated residual anomalies 
could mark faults, but whether faults extend to the surface would 
be unknown. Earth resistivity profiling was used to search for 
abrupt near-surface lateral changes in electrical conductivity which 
could indicate a fault within about 200 feet of the land surface. This 
technique led to a precisely located fault about 5 miles east of Hen- 
ning in Lauderdale County, Tennessee. Drilling verified the fault 
location, and offset sense (downthrown on the east side). The 
throw of the fault was estimated to be roughly 100 feet or more 
from earth resistivity profiles, but drilling indicated only about 40- 
70 feet of offset. 


52285 (NUREG/CR—4703) One-dimensional gravity cal- 
culation and Paleozoic structure and plutons at Reelfoot 
Scarp. Stearns, R.G.; Wilson, S.L. (Vanderbilt Univ., Nash- 
ville, TN (USA)). a 1986. 52p. NTIS, PC A04/MF AO1 
- GPO. File Number T186901687. 

At Reelfoot Scarp closely spaced gravity data occur in the 
same place as several seismic lines. Gravity data are used as a sup- 


a high density rock mass near Reelfoot Scarp. It must be 


Seale: an ten ot tev Bihecillo weston, bonnes ororonbadio ce 

lines, so its minimum depth is about 2100 feet. Its maximum 

depth of about 4000 feet is estimated from its half width assuming a 
mass. A somewhat shallower laccolith is possible. 


52286 (NUREG/CR—4706) Study of seismicity and 
earthquake hazard in northern Alabama and adjacent parts of 
Tennessee and Georgia. Summary report covering May 1980- 
uly 1985. L.T.; Liow, J.S. (Geological Survey, Tus- 
caloosa, AL (USA); Georgia Inst. of Tech., Atlanta (USA). 
School of Geophysical Sciences). SS 1986. > NTIS, PC 
A05/MF AO01 - GPO. File Number 

Sols causes Meade aes aaiaas etek Aiton tn 
southeastern Tennessee and of the North-Georgia earthquake of 


October 9, 1984. Travel times from deep-focus events and refrac- 
tion based on quarry blasts were used to study crustal velocity. 
Data indicate a coherent velocity structure for the granitic crust in 
the southeastern US. Refraction velocities and separates solutions 
for location and depth were used to improve travel-time calcula- 
tions and hypocenter locations. Analysis of crustal thickness places 
the crust-mantle boundary at an average depth of 55km. Compari- 
sons of reflections with the direct S-wave and synthetic seismo- 
grams show that the thickness of a transition zone would have to 
be less than 1 km. The m/sub b/ = 3.5 earthquake of October 9, 
1984 Indicated a right-lateral slip on a near-vertical, north-trending 
plane. A stress drop of 75 bars was computed for a moment of 3.5 x 
107° dyne-cm. Only one significant aftershock was detected. 


52287 (UCRL—15821) Magma mixing due to disruption 
of a compositional interface. Flood, T.P.; Schuraytz, B.C.; 
Vogel, T.A. (Michi State Univ., East Lansing (USA). 

t. of Geological Sciences). 15 Jul 1986. Contract W- 
7405-ENG-48. . NTIS, PC A03/MF A011; 1; GPO Dep. 
File Number DE86014445. 

The chemical compositions of glassy pumices are used to in- 
vestigate the relationship between two ash-flow sheets that were 
erupted from the same volcanic center. The first ash-flow sheet, the 
large volume (> 1200 km*) Topopah Spring Member, represents an 
eruption from a magma body that contained a sharp compositional 
interface between a high-silica rhyolite and a lower-silica quartz 
latite. The second ash-flow sheet is the smaller volume (<40 km*) 
Pah Canyon Member. It represents an eruption of a relatively ho- 
mogenous magma that is intermediate in composition to the compo- 
sitions of the Topopah Spring Member. Mixing of the quartz latite 
and rhyolite magmas to produce the Pah Canyon Member is evalu- 
ated using variation diagrams of the major and trace elements, 
ratio-ratio plots, and least-squares multiple linear regression. The 
latter includes two independent tests, one using the major elements, 
and the other using selected trace elements. Fractional crystalliza- 
tion of the quartz latite to produce the Pah Canyon Member is 
evaluated using multiple linear regression with both the major ele- 
ments and selected trace elements. 


52288 (USGS-PP—1236) Investigations of the New 
Madrid, Missouri, earthquake region. McKeown, F.A.; Pa- 
kiser, L.C. (eds.). (Geological Survey, Denver, CO (USA)). 
1982. 228p. GPO. File Number T186900259. 

Geological Survey Professional Paper 1236. 

This qucllislansl sabia contains reports of both the US Geo- 
logical Survey and other investigations that represent the present 
state of knowledge of the seismicity and geology of the New 
Madrid region. The individual reports are abstracted separately. 


52289 (USGS-PP— 1236, pe 1-14) Overview and discus- 
sion. McKeown, F.A. 1982. GPO. File Number 
T1I86900259. 

In Investigations of the New Madrid, Missouri, earthquake 
region. 

7" The environment of the source zones of earthquakes in or 
associated with the rift in the New Madrid region can be summa- 
rized as follows: (1) a large number of faults are likely present, such 
as those mapped in rifts of east Africa. Individual faults probably 
have lengths less than 15 km; (2) the felsic-to-mafic range in com- 
position of igneous rocks results in large contrasts in density and 
elastic module; (3) the pore pressure and (or) porosity is likely to be 
higher in rocks within or immediately adjacent to the rift than else- 
where in the region; and (4) as the alkalic rocks originated in the 
lower crust or upper mantle, some faults must extend essentially 
through the crust. The above four factors suggest that earthquakes 
in the rift may have the following characteristics: (1) source dimen- 
sions should be less than 15 km in length; (2) multiple rupturing 
may occur because of close spacing and interconnection of faults; 
(3) local control of the distribution of earthquakes should occur be- 
cause of stress concentrations around bodies of rock that have 
grossly different physical properties, as postulated by Long, Kane, 
oo ties dite ah deta ote giadinee ond eb ae 
rosity, rupturing may occur on relatively low stress levels; and (5) 
as some faults may extend through the crust, some earthquakes may 
have deep hypocenters. 
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52290 (USGS-PP—1236, pp 21-30) er seismici- 
ty and identification of active faults in the New Madrid seis- 
mic zone. Stauder, W. 1982. GPO. File Number 
T186900259. 

In Investigations of the New Madrid, Missouri, earthquake 

A regional seismic network was established in the New 
Madrid seismic zone in the summer of 1974 in order to study the 
seismicity of the region in detail. During the first 4 years of oper- 
ation of the network, 731 earthquakes were located. These earth- 
quakes are reported in quarterly bulletins, entitled Southeastern 
Missouri Regional Seismic Network Quarterly Bulletin. The main 
features of the seismicity include a diffuse seismic activity over the 
regional area. Within the network are northeast-southwest trends of 
faulting, varying in length from 25 km to 120 km, and extending 
from approximately Cairo, Ill., into northeastern Arkansas. There is 
a major offset in these trends in the region between New Madrid, 
Mo., and Ridgley, Tenn. The region of offset is that of greatest 
seismic activity and is the feature least well defined at the present 
time. The b value, determined by the recurrence relation of N/sub 
c/ vs. m/sub b/ for low-magnitude earthquakes, is 0.78. Focal- 
mechanism studies indicate right-lateral, predominantly strike-slip 
motion on the major seismic trend extending from Ridgley, Tenn., 
into northeast Arkansas. A composite focal mechanism indicates re- 
verse motion on a transverse trend extending from Ridgley south- 
eastward into Tennessee. Application of the stochastic inversion 
procedures of Aki and others to the relative residuals of teleseismic 
P waves yields a three-dimensional velocity model in which a 5% 
decrease in velocity is found to exist in the region of the crust and 
upper mantle directly beneath the region of greatest seismic activi- 
ty. The low-velocity zone extends at least 150 km into the upper 
mantle. 


52291 ee ae pp 31-38) es 
and faulting in the area of New Madrid, Missouri - Reelfoot 
Lake, Tennessee. O'Connell, D.R.; Bufe, C.G.; Zoback, 
MD. 1982. GPO. File Number T186900259. 

In Investigations of the New Madrid, Missouri, earthquake 


A part of an ongoing investigation of the tectonic setting of 
the 1811-12 New Madrid earthquakes, the US Geological Survey 
operated a dense network of 20 portable seismographs i in the vicini- 
ty of Reelfoot Lake, Tenn., during a 6-week period in March-May 
1978. Using readings from these instruments and from the Gratio 
Station of Saint Louis University, 23 earthquakes with magnitudes 
between -1 and +3 were located relative to a calibration shot fired 
near the lake. Most of the epicenters lie to the west of Reelfoot 
Lake in an 8-km-wide, north-northwest-trending strip extending 
from Ridgely, Tenn., to New Madrid, Mo.; focal depths range from 
3 to 18 km and have a median depth of 7 km. Composite focal 
mechanisms are varied, with the compressional axis shifting from 
east-west near Ridgely to northeast-southwest near New Madrid. 
The northeasterly compression may result from the left-stepping 
offset of the northeast-striking, right-lateral fault system near New 


52202  (USGS-PP—1236, pp 39-53) Magnetic basement 
Embayment region - 


in the upper Mississippi a preliminary 
Hildenbrand, T.G.; Kane, M.F.; Hendricks, J.D. 

1982. GPO. File Number 1186900259 
In Investigations of the New Madrid, Missouri, earthquake 


Analysis of aeromagnetic data from the upper Mississippi 
Embayment region indicates a prominent northeast-trending graben 
that developed on the Precambrian surface and has structural relief 
of 1.6 to 2.6 km. This graben, probably associated with a pre-Late 
Cambrian rift, may have developed along a boundary or suture sep- 
arating contrasting basement-rock types. The graben formed where 
tensional stresses caused the crust to fail by brittle fracture and 
shear. Subsequent crustal thinning and partial melting of the crust 
led to plutonism and possibly volcanism. Mafic or ultramafic plu- 
tons intruded along both rift-border and rift-axial faults. However, 
meg on edhe apie toreer i acne 
tion o Sn aoe ee ee eee 
that the rift zone terminates northward in western Kentucky and 
southern Illinois, a region characterized by intense Paleozoic igne- 
ous activity and faulting. Our interpretation of the geophysical data 


r 


ERA-11/22 / 7120 


requires the upper Mississippi Embayment region to have experi- 
enced a long and complex tectonic history. The location of this an- 
ee ee et ee eee ee 
the US. Geometries of some of the in magnetic structures 

suggest that they are tectonic stress guides and that they determine 
the occurrence of release of present-day seismic energy. 


52293 (USGS-PP—1236, pp 55-82) Tectonic features of 
the New Madrid seismic zone from seismic-reflection profiles. 
Hamilton, R.M.; Zoback, M M.D. 1982. GPO. File Number 
TI86900259. 

In Investigations of the New Madrid, Missouri, earthquake 
region. 

7 Over 250 km of multichannel, common-depth- point seismic- 
reflection profiles in the New Madrid, Mo., seismic region show 
that the modern seismicity of the New Madrid area is associated 
with reactivated geologic features of ancient origin. The main seis- 
mic zone, which extends over 100 km in a northeasterly direction 
from near Marked Tree, Ark., to Caruthersville, Mo., is associated 
with a zone of arched and faulted Paleozoic rocks and minor fault- 
ing of overlying Upper Cretaceous and Tertiary rocks. Vertical 
offset of the Paleozoic rocks is about 1 km. These zones of faulting 
and seismicity lie along the axis of a northeast-striking basement rift 
of late Precambrian or early Paleozoic age. In the southern part of 
the diffuse zone of seismicity that extends northward from the Rid- 
gely, Tenn., area to the vicinity of New Madrid, a northeast-strik- 
ing, high- -angle, reverse fault shows about 80 m of post-middle 
Eocene vertical movement. An inferred igneous intrusive body lies 
northwest of the fault. The intrusive activity apparently preceded 
the faulting, but probably was also Cenozoic in age. In the vicinity 
of New Madrid, the upper Paleozoic section is intensely disrupted, 
possibly from late Paleozoic igneous activity. A northeast-striking 
seismic zone west of New Madrid appears to be associated with a 
fault showing mostly pre-Paleocene vertical movement. 


52204 (USGS-PP—1236, pp 83-93) Crustal structure 
study of the Northern Mississippi embayment. Austin, C.B.; 
Keller, G.R. 1982. GPO. File Number T186900259. 

In Investigations of the New Madrid, Missouri, earthquake 


ion. 

Short- to intermediate-period (5 to 80 s) Rayleigh waves re- 
corded at Worldwide Seismograph Station Network stations FLO 
(near St. Louis, Mo.) and OXF (Oxford, Miss.) were analyzed digi- 
tally to obtain group- and phase-velocity dispersion curves. These 
data were used to determine the crustal and upper mantle shear-ve- 
locity structure of the northern Mississippi Embayment. The 
models derived suggest that the crustal thickness near the axis of 
the northern Mississippi Embayment is probably in the range from 
50 to 55 km. An anomalously high velocity layer (VP ~ 7.0 km/s, 
Vs ~ 4.0 km/s) is found in the lowermost crust throughout the 
region. The crustal model derived is in good agreement with previ- 
ous refraction studies. The results of this study were integrated 
with previous work to produce a hypothetical crustal cross section 
for the northern Mississippi Embayment. This Earth model is simi- 
lar to that which would be expected to be associated with an an- 
cient rift zone (aulacogen). 


= (USGS-PP— 1236, pe 95-114) Style and signifi- 
of surface deformation in the vicinity of New Madrid, 
Missoar Russ, D.P. 1982. GPO. File Number TI86900259. 
In Investigations of the New Madrid, Missouri, earthquake 


A geomorphic analysis of tectonic surface deformation in the 
vicinity of New Madrid, Mo., shows that the Lake County uplift is 
an elongate, composite Quaternary structure that is associated with 
active faults and modern seismicity. The uplift is about 50 km long 
and 23 km wide; it upwarps the Mississippi River valley as much as 
10 m in parts of northwestern Tennessee, southeastern Missouri, 
and southwestern Kentucky. The composite nature of the uplift is 
apparently the result of vertical movement along several ancient 
subsurface structures that are oriented with the modern stress field 
so as to optimize tectonic movement. The majority of the vertical 
movement has occurred during earthquakes. The Lake County 
uplift can be subdivided into several topographic bulges, the most 
prominent of which are Tiptonville dome, Ridgely Ridge, and the 
south end of Sikeston Ridge. Fault-plane solutions and structural 
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relationships are used to develop a tectonic model for the formation 
of the Lake County uplift. The focal mechanisms reveal that the 
major compressive stress of the modern stress field in the New 
Madrid region is horizontal and trends approximately east-west. 
The mechanisms also show that two of the major linear zones of 
seismicity in the area are best represented as northwast-trending, en 
echelon, right-lateral strike-slip faults. Movement on the two faults 
generates compression in the region between the faults. The com- 
pression is translated into vertical strain, resulting in uplift above 
the area of opposed fault movement. This area corresponds precise- 

ty wih tan lesasen of chemin exlomeess aid with Gane att 
Lake County uplift. 


52296 Rapes Sa sein i Se inst 
pm epee he in the New 


Madrid seismic pod teas A.J.; Sodus S.R. 1982. 
GPO. File Number T186900259. 
In Investigations of the New Madrid, Missouri, earthquake 


More than 280 km of multi-channel seismic-reflection pro- 
files provide the first detailed information about the configuration 
of the Paleozoic bedrock surface beneath the unconsolidated sedi- 
ments in the upper Mississippi Embayment. In the area of intense 
seismicity, roughly between Ridgely, Tenn. and New madrid, Mo., 
data representing two-way travel times to the top of the Paleozoic 
bedrock reflector were orthogonally gridded by computer. Uplifted 
and _downwarped areas were recognized and the amount of defor- 


times. Tiptonville dome has been active most recently, the eastern 
portion of Ridgely ridge has been uplifted in the past 6000 years, 
and the western part of Ridgely ridge was deformed more than 
6000 years ago. The patterns of modern seismicity in the vicinity of 
the Lake County uplift do not clearly show which segments of the 
uplift are most active today. The close spatial relationship between 
the modern seismicity and the areal extent of the uplift suggests 
the forces responsible for the earthquakes are also producing 
uplift, and that those forces are active today. The formation of 
Lake County uplift is best explained by a tectonic model pro- 
by Russ (this volume) that is consistent with local and re- 

als and geophysical data, and with fault-plane solu- 


52297 (USGS-PP—1236, 137-149) pai 
seismic-reflection on ‘Reelfoot 


surveying 
Tennessee. Sexton, J.L.; Frey, E.P.; Malic 1982" GPO. GPO. 
File Number T186900259. 


In Investigations of the New Madrid, Missouri, earthquake 
A high-resolution seismic-reflection survey consisting of 


52298 (USGS-PP—1236, pp 
Madrid 


tension of the New seismic zone. Braile, L.W.; 
Hinze, W.J.; Keller, G.R.; Lidiak, E.G. 1982. GPO. File 
Number 1186900259. 
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In Investigations of the New Madrid, Missouri, earthquake 
region. 

Linear trends of nearly circular, correlative, positive gravity 
and magnetic anomalies bound a central zone of low gravity and 
magnetic relief and are associated with the New Madrid seismic 
zone. These trends can be traced northeastward across the 38th 
parallel lineament into southern Indiana at least to lat 39° N. on re- 
gional gravity and magnetic anomaly maps. These anomalies, which 
are interpreted as having a source within the basement, are associat- 
ed with the trend of earthquake epicenters in the New Madrid area 
and to the northeast. This association suggests that a linear base- 
ment structural feature is a primary control on the location of 
earthquake epicenters in the New Madrid region. 


52299 (USGS-PP—1236, pp 185-189) Heat flow in the 
upper Mississippi Embayment. Swanberg, C.A.; Mitchell, 
B.J.; Lohse, R.L.; Blackwell, D.D. 1982. GPO. File 
Number T1I86900259. 


In Investigations of the New Madrid, Missouri, earthquake 


We have analyzed heat-flow data from the New Madrid seis- 
mic zone and adjacent areas in Missouri, Kentucky, Arkansas, IIli- 
nois, and Tennessee. These data consist of two traditional heat-flow 
determinations based on detailed temperature logs and laboratory 
measurements of thermal conductivity, two approximate heat-flow 
values based on detailed temperature logs and estimated thermal- 
conductivity values, and several hundred bottom-hole temperature 
measurements. The bottom-hole temperature data show a small, but 
well-defined, thermal anomaly associated with the most seismically 
active area. The heat-flow values are slightly higher in the seismic 
zone relative to the rest of the stable interior, but the absolute 
values (1.3 to 1.6 heat flow units) are not sufficiently above the 
midcontinent mean to verify the existence of a major heat-flow 
anomaly. Although several explanations for the New Madrid ther- 
mal anomaly are possible, we favor a small convective heat-flow 
component resulting from deep ground-water circulation along 
fractures in the upper crust associated with active faulting. 


52300 (USGS-PP—1236, pp 191-201) Radon emanation 
in the New Madrid seismic zone. Steele, S.R.; Hood, W.C.; 
Sexton, J.L. 1982. GPO. File Number T1I86900259. 


In Investigations of the New Madrid, Missouri, earthquake 


A study of radon emanation in the New Madrid seismic zone 
and adjacent areas, inferred from alpha-particle activity of soil gas 
and wells, has revealed that radon activity varies in both time and 
space, and that this variation appears to be related to several physi- 
cal mechanisms. Comparison of the temporal variations of the 
radon emanation with those of several other factors suggests that 
(1) periods of substantial variation in barometric pressure are fol- 
lowed by increases in radon emanation; (2) periods of sharp in- 
crease in water levels are accompanied by similar increases in radon 
emanation, and periods in which water levels are significantly 
above the mean tend to be times of peak activity in radon emana- 
tion; (3) radon emanation increases significantly about 4 to 6 weeks 
prior to periods of increased seismicity; and (4) periods of increased 
ground motion are accompanied by relatively low concentrations of 
radon, which decrease further within 1-2 weeks after ground dis- 
placement occurs. Whereas a strong positive correlation was indi- 
cated from cross-correlation of radon activity and temperature, 
visual analysis suggested that the observed high correlation may 
have resulted from the similar, though not identical, seasonal activi- 
ty experienced by both factors. Analysis of the spatial distribution 
of radon concentration revealed a linear zone of anomalously high 
radon emanation with the seismic trend, as well as a few 
isolated, small zones of high radon concentration that appeared to 
correspond to the peripheral regions of plutons. The spatial distri- 
bution of the near-surface radon concentration may be influenced 
by: greater ease of emanation through existing fracture zones, in- 
creased fluid circulation enriching seismic-zone fractures in uranium 
and radium, or increased outgassing of the thick sedimentary pile in 
the study area in response to tectonic stresses. 
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52301 Study of elastic-wave velocities in dry and water- 
saturated, regularly jointed rock masses. Yang, H.J.P.; King, 
M.S. Earth Sciences; 8: No. 2, 1, 5-8(Apr-Jun 1985). Con- 
tract AC03-76SF00098. 

An understanding is provided of the mechanisms of elastic- 
wave propagation in a regularly jointed rock mass. The study also 
provides a basis for interpreting velocity data obtained during seis- 
mic surveys in jointed rock masses. An extension of the theory pre- 
sented to the case of anisotropic rock masses with different values 
of the parameter R in each direction provides insight into the varia- 
tion of body-wave velocities with direction of propagation, the 
three-dimensional coupling of body waves, and the resulting devi- 
ation of group- and phase-velocity directions. 8 references, 7 fig- 
ures, 1 table. 


52302 Effects of an interface in partial contact on acous- 
tic-wave transmission characteristics. Myer, L.R.; Hopkins, 
D.; Cook, N.G.W. Earth Sciences; 8: No. 2, 1-4(Apr-Jun 
1985). Contract AC03-76SF00098. 

A discussion is presented of a new model in which attenu- 
ation and group velocity changes are explained by a single set of 
assumptions. The basis of this model is that a joint or fracture rep- 
resents a displacement discontinuity across which average stresses 
in seismic waves are continuous but displacements are not. The 
model is linear elastic, so that all material properties are real 
valued. It is applicable to cases in which the fractures are large in 
extent but small in thickness compared to the wavelength of the 
seismic waves. Laboratory experiments were performed in which a 
single fracture was represented by an interface between two steel 
cylinders. Measured attenuation of compressional and polarized 
shear waves was compared with model predictions. 13 references, 5 


figures. 
5803 Mineralogy, Petrology, And Rock Mechanics 


‘ER ALSO TO CITATION(S) 49861, 50041, 50086, 50087, 50119, 50138, 
50378 50385, 51509 


52303 (BMI/ONWI—616) Nuclear waste repository sim- 
ulation experiments, Asse salt mine, Federal Republic of Ger- 
many. Annual report 1984. Rothfuchs, T.; Feddersen, H.K.; 
Schwarzianeck, P.; Staupendahl, G.; Coyie, A.J.; Eckert, J.; 
Kalia, H. (Battelle Memorial Inst., Columbus, OH (USA). 
Office of Nuclear Waste Isolation; Gesellschaft fuer Strah- 
len- und Umweltforschung m.b.H. Muenchen, Neuherberg 
(Germany, F.R.)). Jul 1986. Contract ACO02- 83CH10140 
171p. NTIS, PC A08/MF A01; 1; GPO Dep. File Number 
DE86015108. 

This is the second joint annual report (1984) on experiments 
simulating a nuclear waste repository at the 800-m (2624-ft) level of 
the Asse salt mine in the Federal Republic of Germany. This report 
describes the Asse salt mine, the test equipment, and the pretest 
properties of the salt in the mine and in the vicinity of the test area. 
Also included are test data for the first 19 months of operation on 
the following: brine migration rates, thermal mechanical behavior 
of the salt (including room closure, stress reading, and thermal pro- 
files), and borehole gas pressures. In addition to field data, laborato- 
ry analyses of results are included in this report. The duration of 
the experiment will be 2 years, ending in December 1985. 


52304 eee pp 156-158) Archaean gold-tel- 
luride-sulphide and gold-telluride mineralisation of a — 
stage hydrothermal vein a at the Commoner Mine, Zim- 
babwe. Twemlow, S.G. (Dalny Mine, Chakari, Zimbabwe). 
1984. NTIS (US Sales Only), PC A10/MF AOl. File 
Number DE86703457. (CONF-8407180—Pt. 1-Absts.). 

From 20. geological congress of the Geological Society of 
South Gains Potchefstroom, South Africa (9 Jul 1984). 

The Commoner Mine is situated on the western edge of the 

Siadinnitn guinensiae alt, 50 ton whdiesadiieedit a8 tedtaren, Zien 
babwe. Current geological interest in this deposit was initiated by 
the presence of coarse grained telluride minerals in ore exposed on 
21 level in 1978. The deposit is a hydrothermal quartz-calcite vein. 
It was found that coarse grained gold-silver tellurides fill fractures 
which transect the telluride breccia. Comparison of the physical 
and mineralogical characteristics of the Commoner orebody with 
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those of the Tertiary gold-telluride deposits of the Circum Pacific 
Belt and the Archaean deposits of Canada and Australia indicates 
that this mineralisation was probably deposited in a near-surface en- 
vironment. It was found that the gold-telluride ores of the Com- 
moner Mine display features characteristic of both plutonic-hydro- 
thermal and volcanic-hydrothermal styles of telluride mineralisa- 
tion. 


52305 (INIS-mf—10445, pp 4-7) Exceptional mineral 
paragenesis in sillimanite containing rocks from the Pofadder- 
district. Beukes, G.J.; Schoch, A.E.; De Bruiyn, H.; Van 
der Westhuizen, W.A.; Bok, L.D.C. (University of the 
Orange Free State, Bloemfontein, South Africa). 1984. (In 
Afrikaans). NTIS (US Sales Only), PC A10/MF AO1. File 
Number DE86703457. (CONF-8407180—Pt. 1-Absts.). 

From 20. geological congress of the Geological Society of 
South Africa; Potchefstroom, South Africa (9 Jul 1984). 

During the study of sillimanite containing rocks in the area 
west of Pofadder, an exceptional paragenesis was discovered. X-ray 
diffraction and infrared spectra were used in the study of the rocks. 


52306 (RHO-BW-SA—499-P) Finite element simulations 
of two rock mechanics tests. Dahlke, H.J.; Lott, S.A. (Rock- 
well International Corp., Richland, WA (USA). Rockwell 
Hanford Operations) Apr i986. Contract AC06- 
77RLO1030. 18p. (CONF-8604246—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86015429. 

From 13. SECTAM: Southeastern conference on theoretical 
and applied mechanics; Columbia, SC, USA (17 A 1986). 

Rock mechanics tests are performed e in situ 
stress conditions and material properties of 2 underground rock 
mass. To design stable underground facilities for the permanent 
storage of high-level nuclear waste, determination of these proper- 
ties and conditions is a necessary first step. However, before a test 
and its associated equipment can be designed, the engineer needs to 
know the range of expected values to be measured by the instru- 
ments. Sensitivity studies by means of finite element simulations are 
employed in this preliminary design phase to evaluate the pertinent 
parameters and their effects on the proposed measurements. The 
simulations, of two typical rock mechanics tests, the plate bearing 
test and the flat-jack test, by means of the finite element analysis, 
are described. The plate bearing test is used to determine the rock 
mass deformation modulus. The flat-jack test is used to determine 
the in situ stress conditions of the host rock. For the plate bearing 
test, two finite element models are used to simulate the classic 
problem of a load on an elastic half space and the actual problem of 
a plate bearing test in an underground tunnel of circular cross sec- 
tion. For the flat-jack simulation, a single finite element model is 
used to simulate both horizontal and vertical slots. Results will be 
compared to closed-form solutions available in the literature. 


52307 (SAND—86-1595C) Damage in brittle materials: 
experimental methods. Holcomb, D.J.; Costin, L.S. (Sandia 
National Labs., Albuquerque, NM (USA). Geomechanics 
Div.). Jun 1986. Contract AC04-76DP00789. 22p. (CONF- 
8606132—3). NTIS, PC A02/MF A001; GPO Dep. File 
Number DE86014369. 

From 10. U.S. National Congress of Applied Mechanics con- 
ference; Austin, TX, USA (16 Jun 1986). 

Acoustic emissions can be used as an indicator of the pro- 
duction of damage in brittle materials. The basic premise of the 
method is that damage in brittle materials is the result of local, 
grain-scale cracking which can be detected by using ultrasonic 
transducers to pick up the resultant bursts of high frequency elastic 
waves (acoustic emissions or AE). Frequencies used are in the 
range from .1 to 1 MHz. We hypothesize that there exists a damage 
surface in stress space, analogous to a yield surface, such that stress 
states inside the surface produce no damage or AE. The surface is 
marked by the set of stress states where AE is produced. We have 
investigated damage surfaces produced by triaxial stress states (11 
= On = O33 = ing pressure, where compressive stresses are 
positive). Our procedure was to use uniaxial loading to induce an 
anisotropic damage surface and then to use the Kaiser effect to 
locate points on the damage surface along various triaxial stress 
paths. In one set of tests, the effects of mean stress were investigat- 
ed. In a second test series, the principal stress axes were rotated so 
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that a projection of the full damage surface could be determined. 
From the effects of mean stress on the ultimate compressive 
strength of brittle materials, it was expected that the stress required 
to produce damage would increase strongly with increasing mean 
stress. An increase was observed which paralleled the increase in 
strength. An implication of this result is that a good estimate of the 
dependence of the failure strength on mean stress can be made from 
a single sample. 


52308 (SAND—86-1746C) Thin-film analyses of silicate 
standards at 200 kV: the effect of temperature on element 
loss. Mackinnon, I.D.R.; Lumpkin, G.R.; Van Deusen, S.B. 
(New Mexico Univ., Albuquerque (USA). of Geolo- 
gy; Sandia National Labs., Albuquerque, NM (USA)). 1986. 
Contract AC04-76DP00789. 13p. (CONF-860829—35). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86014295. 

From Annual joint meeting of the Electron Microscopy of 
America and the Microbeam Analysis Society; Albuquerque, NM, 
USA (10 a. 1986). 

data is presented on a detailed statistical analysis 
of alee determination for a single class of minerals (amphiboles) 
which contain a wide range of element concentrations. These am- 
phiboles are homogeneous, contain few (if any) subsolidus micros- 
tructures and can be readily prepared for thin film analysis. In pre- 
vious studies, element loss during the period of irradiation has been 
assumed negligible for the determination of k-factors. Since this 
phenomena may be significant for certain mineral systems, we also 
report on the effect of temperature on k-factor determination for 
various elements using small probe sizes (~20 nm). 


52309 (UCID—20780) Thermal calculations a to 
experiments in the Yucca Mountain Exploratory Shaft. 
Montan, D.N. (Lawrence Livermore National Lab., CA 
(USA)). Mar 1986. Contract W-7405-ENG-48. 35p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86015154. 

A series of thermal calculations have been presented that 
appear to satisfy the needs for design of the Yucca Mountain Ex- 
ploratory Shaft Tests. The accuracy of the modeling and calcula- 
tional techniques employed probably exceeds the accuracy of the 
thermal properties used. The rather close agreement between 
simple analytical methods (the PLUS Family) and much more com- 
plex methods (TRUMP) suggest that the PLUS Family might be 
appropriate during final design to model, in a single calculation, the 
entire test array and sequence. Before doing further calculations it 
is recommended that all available thermal property information be 
critically evaluated to determine “best” values to be used for con- 
ductivity and saturation. Another possibility is to design one or 
more of the test sequences to approximately duplicate the early 
phase of Heater Test 1. In that experiment an unplanned power 
outage for about two days that occurred a week into the experi- 
ment gave extremely useful data from which to determine the con- 
ductivity and diffusivity. In any case we urge that adequate, prop- 
erly calibrated instrumentation with data output available on a 
quasi-real time basis be installed. This would allow us to take ad- 
vantage of significant power changes (planned or not) and also help 
“steer” the tests to desired temperatures. Finally, it should be kept 
in mind that the calculations presented here are strictly thermal. No 
hydrothermal effects due to liquid and vapor pressures have been 
considered. 


5804 Geochemistry 


REFER ALSO TO CITATION(S) 50136, 50151, 52274 


52310 (INIS-BR—478) na based on trace elements of 
differentiated metabasic rocks from the Machado-MG region. 
Choudhuri, A.; Carvalho, S.G. de. (UNESP, Rio Claro 


(Brazil). Dept. "de Mineralogia e Recursos Minerais). 1983. 
15p. (in Portu ). NTIS (t (US Sales Only), PC A02/MF 
A 1. File Number DE86703287. 

From 2. Symposium of Geology in Minas Gerais; Belo Hori- 
zonte, MG, Brazil (1983). 

Large metabasic intrusive bodies occur in the Precambrian 
gneiss-migmatite basement around Poco Fundo - Campestre - Ma- 
chado Triangle, south Minas Gerais. Separate occurrences consist- 
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ing in each case of pyroxenite, metagabbro and amphibolite seem to 
be related to each other as is evident from their mineralogy, texture 
and trends of trace element concentration when plotted against 
their mg number (Mg/MgO + FeO mol.). Furthermore, their trace 
elements indicate that these rocks belong to a differentiated se- 
quence resulting from separation of pyroxenes in situ. In spite of 
their high large ion lithophile element contents comparable to calc- 
alcaline rocks, the metabasic rocks show close resemblance to 
present-day mid-ocean ridge basalts when these are plotted in rele- 
vant variation diagrams. The tectonic implication of the observa- 
tions is, however, not yet clear. 


52311 (INIS-BR—479) Trace elements in feldspars and 
micas in granite pegmatites from northern Minas Gerais. 
Wegner, R.R. (Freiburg Univ. (Germany, F.R.). Mineralo- 
gisches Inst.). 1983. 5p. (in Pi ). NTIS (US Sales 
Only), '), PC A02/MF A 1. File Number DE86703288. 

From 2. Symposium of Geology in Minas Gerais; Belo Hori- 
zonte, MG, Brazil (1983). 

A contribution to the geochemistry of granite pegmatites in 
Minas Gerais, Brazil is presented. Special emphasis is given to trace 
element contents in feldspars and muscovites of 25 different pegma- 
tites and their geochemical significance. 180 potassium feldspars 110 
albites and 64 muscovites have been analyzed. It couid be demon- 
strated, that the trace element distributions in feldspars taken along 
cross-sections through some pegmatite bodies, show some regulari- 
ties in those, which have a relatively simple mineralization. Other 
ones with a more complex composition are more characterize by a 
lack of these conformities. Potassium feldspars from pegmatites 
with a significant phosphate compound, on the average include 
more than 0.30% P2Os. Those of pegmatites with an extend Li-ad- 
mixture contain more than 90 ppm Li. These observations may be 
useful to help classificate little known pegmatites in respect to eco- 
nomical purposes. Late formed muscovites from highly differenciat- 
ed pegmatites contain beyond others - increased contents of Zn and 
Ga. This, too, may be a useful indicator to the further discovery of 
these kind of pegmatites, mostly enriched in minerals of economic 
interest. 


52312 (INIS-BR—480) Trace element geochemistry of 
metapelitic rocks of the Medio Rio Doce, ida Gerais 
region, Sad, J.H.G. (GEOSOL - Geologia 

Ltda, Belo Horizonte (Brazil)). 1983. 9p. “eI Portuguese). 
NTIS (US Sales Only), PC A02/MF AOl. File 
DE86703289. 

From 2. Symposium of Geology in Minas Gerais; Belo Hori- 
zonte, MG, Brazil (1983). 

Representative samples of schists and gneisses, which was 
metamorphosed in the sillimanite isograde, have been submited to 
spectrographic analyses for trace-elements. The concentrations and 
standard deviation (in ppm) are: Be:6,25 (3,6); Sc:29 (12); Ti:5714 
(2102); V:111,5 (29); Cr:118 (78); Co:17 (11); Ni:44 (25); Cu:24 (22); 
Ga:30 (20); Sr:134 (70); Y:51 (21); Zr:241 (69); Nb:24 (9); Mo:4,4 
(1,2); Sn:11,5 (6); Ba:601 (314); La:112 (27); Pb:54 (58). The statistic 
error in the determination of the average concentrations is less than 
15% for Ti, V, Zr, Mo and La, between 15% and 25% for Be, Sc, 
Ni, Sr, Y, Nb, Sn and Ba. The error for Cr, Co and Ga is between 
25% and 30%. Cu and Pb show error near 40%. The figures indi- 
cate slight variations in the original composition of the rocks, 
which seems to be typical of a graywacke geosinclin association. 
The results show a very large similarity with the world average for 
‘shales’, in relation to Ba, Cr, Co, Nb, Ti, V, Zr. For La, Ga, Pb, 
Mo, Sn, Sc, Be and Y the results are quite greater, while for Cu, Ni 
and Sr are smaller. There is good positive correlation between Ba- 
La, Ba-Sr, Be-Mo, Be-Sn, Y-Nb, Ga-Sn, Ga-Ba and Ga-La. As the 
elements La, Ga, Mo, etc. show high values in relation to the 
known concentration levels in pelitic rocks, and considering the 
correlation between them, we believe that a metasomatism process 
rock place in the region, with introduction of that elements, from 
intrusive granite rocks. 





52313 (INIS-mf— 10445, pp 91-94) Karoo basalts of the 
: geochemistry and correlation. 


(Rhodes Univ., Grahamstown, South Africa. Ge- 
a Dent), 1984. NTIS (US Sales Only), PC Al0/MF 
AO . Number DE86703457. (CONF-8407180—Pt.1- 


mg 20. geological congress of the Geological Society of 
South Africa; Potchefstroom, South Africa (9 Jul 1984). 

Karoo basalts underlie an area of about 3750 km? of the 
Springbok Flats. Four boreholes were logged and sampled for de- 
tailed petrographic and chemical analysis. The Springbok Flats 
basalt's chemical composition is compared with those of the Sabie 
River Formation of the Lebombo and the Lesotho type of the Cen- 
tral Karoo area. Sr- and Nd- isotopic data were also used in deter- 
mining the chemical composition. The study also allows the geo- 
graphical extent of the incompatible element-enriched clan of 
Karoo Lavas to be refined. 
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REFER ALSO TO CITATION(S) 50159 
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52314 (AD-A—168046/1/XAB) Atlas of photospheric 

field observations and computed coronal magnetic 
fields. 1976-1985. Hoeksema, J.; Scherrer, P.H. (Stanford 
Univ., CA (USA). Center for S Science and Astrophys- 
ics). 1986. 13p. NTIS, PC A02/MF AOI 

Sponsored in part by Grants alcinnanies ATM74-19007 
and Contract NAS5-24420. 

Daily magnetogram observations of the large-scale photos- 
pheric magnetic field were made. These measurements provide a 
homogeneous record of the changing solar field through most of 
Solar Cycle 21. Using the photospheric data, the configuration of 
the coronal and heliospheric fields can be calculated using a Poten- 
tial Field -- Source Surface model. This provides a 3 dimensional 
picture of the heliospheric field evolution during the solar cycle. 
This note announces the publication of UAG Report 94, an Atlas 
containing the complete set of synoptic charts of the measured pho- 
tospheric magnetic field, the computed field at the source surface, 
and the coefficients of the multipole expansion of the coronal field. 
The general underlying structures of the solar and heliospheric 
fields, which determine the environment for solar-terrestrial rela- 
tions and provide the context within which solar-activity-related 
events occur, can be approximated from these data. The provision 
ee ee toe eee ee ee ne ey 
an entire sunspot cycle in a convenient, inclusive package will stim- 
ulate the studies of the large-scale structures of the solar and helios- 
pheric magnetic field, encourage others to consider the relationship 
of the large-scale, ambient field structures to activity on short-time 
scales and smaller spatial scales, and enable the inclusion of the he- 
liospheric field in analyses of solar-terrestrial relations. 


52315 SS aaee Influence of spatial fil- 

on possible in solar oscillations. Hill; 

eal D.A.; Toomre; November, L.J. (Air Force Geo- 

Lab, Hanscom AFB, MA (USA)). 1986. 9p. 
AFGL-TRe “6-010 NTIS, PC A02/MF A0O1. 

Full-disk Doppler observations of solar oscillations are used 
to compare the amplitudes of sectoral models propagating along the 
equator with those of similar modes propagating along a great 
circle aligned with the poles. The amplitudes are generally not 
equal for the two classes of modes, but the results are sensitive to 
analysis procedures attempting to isolate the different modes of os- 
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(AD-A—168072/7/XAB) Why P/OF should look 
for evidences of over-dense structures in solar-flare hard x- 
ray sources. Neidig, D.F.; Kane, S.R.; Love, J.J.; ove 
EW. (Air Force Geophysi ics Lab., Hanscom AFB, 
o. 1986. 6p. (AFGL-TR—86-0101). NTIS, PC A02/ 
A0l. 


White-light and hard-x-ray (HXR) observations of two 
white-light flares (WLFs) show that if the radiative losses in the 
optical continuum are powered by fast electrons directly heating 
the WLF source, then the column-density constraints imposed by 
the finite range of the electron requires that the WLF consist of an 
over dense region in the chromosphere, with density 10'*/cc. Thus, 
it is recommended that P/OF search for evidences of over-dense 
structures in HXR images obtained simultaneously with optical ob- 
servations of flares. 


52317 (BNL—38290) Critical study of type II superno- 
vae: of state and general relativity. Kahana, S. 
(Brookhaven National Lab., Lee NY (USA). Physics 
Dept.). 1986. Contract ACO02- 6CHO00016. 18p. (CONF- 
8604236—1). NTIS, PC A02/MF A0i; 1; GPO Dep. File 
Num .er DE86014138. 

From Early universe and its evolution conference; Erice, 
Italy (3 Apr 1986). 

The relevance of relativistic gravitation and of the properties 
of nuclear matter at high density to supernova explosions is exam- 
ined in detail. The existing empirical knowledge on the nuclear 
equation of state at densities greater than saturation, extracted from 
analysis of heavy ion collisions and from the breathing mode in 
heavy nuclei, is also considered. Particulars of the prompt explo- 
sions recently obtained theoretically by Baron, Cooperstein, and 
Kahana are presented. 40 refs., 9 figs., 3 tabs. 


carbon- 
y carbon deflagration at high 
density. Nomoto, K. . Brookhaven National Lab., Upton, 
NY (USA). Physi Dept.). 1986. Contract AC02- 
76CHO00016. 18p. (CONF-205 18-4). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86015076. 
From 21. Recontre de Moriond: perspectives in electroweak 
interactions and unified theories; Les Arcs, France (9 Mar 1986). 
A critical condition is obtained for which carbon deflagra- 
tion induces collapse of an accreting C + O white dwarf, not ex- 
plosion. If the carbon deflagration is initiated at central density as 
high as 10° g cm~° and if the propagation of the deflagration wave 
is slower than ~ 0.15 v/sub s/ (v/sub s/ is the sound speed), elec- 
tron capture behind the burning front induces collapse to form a 
neutron star. This is the case for both conductive and convective 
Such a high central density can be reached if the 
white dwarf is sufficiently massive and cold at the onset of accre- 
tion and if the accretion rate is in the appropriate range. Models for 
Type Ia and Ib supernovae are also discussed. 66 refs., 8 figs. 


52319 (CEA-CONF—7931) Influence of quark nuggets 

on primordial nucleosynthesis. er, R.; Delbourgo-Sal- 
wines P.; Audouze, J. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). Mar 1985. 7p. 
(CONF-850375—25; SPhT—85-094). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86751261. 

From 20. Recontre de Moriond; Les Arcs, France (10 Mar 
1985). 

There are many indications that the baryonic content of the 
universe is rather low. This has been suggested that small droplets, 
“nuggets”, of quark matter could exist and be stable or at least met- 
astable with respect to their decay into ordinary nucleons or nuclei. 
This hypothesis is discussed here. 


52320 (CEA-CONF—7945) Galaxy formation from pri- 
mordial fluctuations. Schaeffer, R. (CEA Centre d'Etudes 


Pyeng de Saclay, 91 - Gif-sur-Yvette (France)). et 
1984. (In French). (CONF-8409260—3). NTIS (U 
Sales my, PC A02/MF AOl1. File Number DE86751262. 

From CERN accelerator school; Gif-sur-Yvette, France (3 
Sep 1984). 
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First it has been imaginated that in primitive universe, matter 
density was not quite homogeneous and that small fluctuations have 
amplified with the time up to create galaxy condensation. But uni- 
verse expansion theory has introduced problems. Unified theory ap- 
parition has completely reviewed the subject. It suppose also other 
massive particle than baryons, which could participate to energy 
density -and then gravitational field- of the universe. The whole 
story of recent researches is identification of properties of this 
(dark) matter, necessary for it to be at the origin of galaxy forma- 
tion. This theory of primordial fluctuations is presented here, to- 
gether with galaxy formation. 


52321 (CEA-CONF—8088) Germanium and lead: oe 
cant differences between meteoritic and photospheric abun- 
dances. Grevesse, N.; Meyer, J.P. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de 
Recherche Fondamentale (IRF)). Aug 1985. 4p. (CONF- 
850883—29). NTIS (US Sales Only), PC A A01. File 
Number DE86752455. 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Here we shall more closely look into the Ge and Pb refer- 
ence abundance determinations in the photosphere and in C1 mete- 
orites, and discuss their relevance to the problem of first ionization 
potential versus volatility in galactic cosmic ray’s. 


52322 (CEA-CONF—8170) High energy cosmic ray sig- 
nature of quark nuggets. Audouze, J.; Silk, J.; Schaeffer, R. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
pong (France). Inst. de Recherche Fondamentale (IRF)). 
1985. 5p. (CONF-850883—30). NTIS (US Sales Only), PC 
A02 AO01. File Number DE86752460. 
From 19. international cosmic ray conference; La Jolla, CA, 
USA (ul Aug 1985). 
It has been recently proposed that dark matter in the Uni- 
verse might consist of nuggets of quarks which could populate the 
“nuclear desert” between nucleons and neutron star matter. Witten 
further suggested that the Centauro” events which could be the 
signature of particles with atomic mass A approximately 100 and 
energy E approximately 10‘eV might also be related to debris pro- 
duced in the encounter of two neutron stars. In this paper, we ex- 
amine a further consequence of Witten’s proposal and show that 
the production of relativistic quark nuggets is accompanied by a 
substantial flux of potentially observable high energy neutrinos. 


52323 (CEA-CONF—8205) Collisional ionization. 
Arnaud, M. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Inst. de Recherche Fondamentale 
CIRF)). Jul 1985. 4p. (CONF-8507125—1). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86752450. 

From Workshop on model nebulae; Meudon, France (8 Jul 
1985). 

» In low density, thin plasmas (such as stellar coronae, inter- 
stellar medium, intracluster medium) the ionization process is gov- 
erned by collision between electrons and ions in their ground state. 
In view of the recent improvements we thought an updating of ion- 
ization rates was really needed. The work is based on both experi- 
mental data and theoretical works and give separate estimates for 
the direct and autoionization rates. 


52324 (CONF-8609132—4) Feasibility of a *(v,e~ )®'Kr 
solar neutrino experiment. Hurst, G.S. (Tennessee Univ., 
Knoxville (USA). Inst. of Resonance Ionization Spectrosco- 
Py). 1986. Contract AC05-840R21400. 6p. NTIS, PC A02/ 

A01; GPO Dep. File Number DES 15642. 
From Resonance ionization spectroscopy and its application; 


Swansea, UK (7 Sep 1986). 

Discrepancies between standard model predictions and ob- 
served values of the solar neutrinos flux are described. A proposed 
experiment is discussed including facilities and compounds required, 
signal level, and background effects. 16 refs., 2 figs., 1 tab. (DWL) 


52325 (DOE/ER/40105—543) Topics in cosmology and 
particle physics. Olive, K.A. a Univ., Minneapolis 
(USA). Dept. of Physics). 1985. Contract AC02- 
83ER40105. 46p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86014830. 
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In these three lectures, some of the major topics are re- 
viewed which concern both particle physics and cosmology. In the 
first lecture, a general overview of the standard cosmological Big 
Bang model is given, and Big Bang nucleosynthesis is briefly gone 
over as well as Big Bang baryosynthesis. In the second lecture, the 
inflationary model is reviewed with particular emphasis on super- 
symmetry. In the final lecture, the dark matter problems which 
confront cosmology today and their demands on elementary parti- 
cle physics are discussed. 


52326 (DOE/ER/40105—547) G-dwarfs, white dwarfs 
and the local dark matter. Olive, K.A. (Minnesota Univ., 
Minneapolis (USA). School of Physics and Astronomy). Jan 
1986. Contract AC02-83ER40105. 30p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86014800. 

The observed paucity of low metalicity stars (the G-dwarf 
problem), the observed paucity of low luminosity white dwarfs and 


star formation with enhanced cooling of low luminosity white 
dwarfs may be able to simply solve the G-dwarf problem as well as 
the local dark matter problem without the overproduction of ob- 
servable white dwarfs. Constraints from galactic chemical evolution 
are also discussed. 55 refs., 5 figs. 


52327 (DOE/ER/40105—549) Cosmic production of 
quarkonium. Rudaz, S. (Minnesota Univ., Minneapolis 
(USA). School of Physics and Astronomy). Jan 1986. Con- 

tract AC02-83ER40105. 1lp. NTIS, PC A02/MF AOI; 
GPO Dep. File Number D: 14801. 

It has been suggested that pair annihilation of heavy Major- 
ana fermions in the galactic halo into quarkonium plus a monochro- 
matic photon could occur at an observable rate. Here we show that 
a calculation by Srednicki, Theisen and Silk seriously overestimates 
the rate of this process, by an order of magnitude or more, as a 
result of neglecting the bound state structure of quarkonium. Thus, 
this potentially interesting reaction leads to no observable photon 
peaks, and is overwhelmed by the diffuse cosmic gamma ray back- 
ground. 5 refs., 2 figs. 


ground, Olive, K.A.; Silk, J. (Minnesota Univ., Minneapolis 
(USA). School of Physics and Astronomy; Calif 


‘ornia Univ., 
Berkeley (USA). Dept. of Astronomy). Feb 1986. Contract 
AC02-83ER40105. 5p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86014794. 

A hypothesis that the decay of a long lived particle such as 
the gravitino may be responsible for features on the cosmic gamma 


tween gamma-ray background 
from gravitino decay. 5 refs., 1 fig. (DWL) 


52329 (DOE/ER/40105—552) Superstring dark 
croatian Be eae 

e! ive, ganization for Nu- 
clear Research, Geneva (Switzerland); Maharishi Interna- 
tional Univ., Fairfield, LA (USA). Dept. of Physics; Minne- 
sota Univ., Minneapolis SA). of Physics). Feb 1986. 
Contract AC02-83ER40105. 19p. (CERN-TH—4385/86). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86014802. 

It is argued that the lightest supersymmetric particle (LSP) 
emerging from the superstring theory is a mixture of neutral gau- 
ginos and matter fermions. Their mixing matrix is calculated in a 
plausible minimal low-energy model abstracted from the superstring 
and the composition of the LSP chi is exhibited. Its relic cosmolo- 
gical density is computed and it is found that it lies within a factor 
2 of the critical density required for closure, over a wide range of 
possible input parameters. The flux of neutrinos from LSP annihila- 
tion in the Sun is computed and it is found that it straddles the 
upper bound from proton decay detectors. Acceptable fluxes are 
obtained if m chi is less than m/sub t/, in which case the superstr- 
ing relic can have the critical density for a present Hubble expan- 
sion rate Ho greater than or approximately equal to 50 km/s/Mpc 
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only if m/sub t/ is greater than or approximately 40 GeV. 25 refs., 
3 figs., 1 tab. 


(DOE/ER/40105—553) High energy neutrinos 

from the sun and cold dark matter. Srednicki, M.; Olive, 

K.A.; Silk, J. (California Univ., Santa Barbara (USA). Dept. 
of Physics: Minnesota Univ., Minneapolis (USA). School of 

Physics and Astronomy; California Univ., Berkeley (USA). 

"Contract AC02- 

ae PC A03/AMF A01; GPO Dep. 
14761. 


t. of Astronomy). Mar 1986. 
83ER40105. 3lp. 
File Number D. 
The possibility of a flux of high energy neutrinos (100 MeV 
= E/sub nu/ = 10GeV) from the sun due to the annihilation 
within of particles which make up the galactic halo is considered. 
Specifically, if the halo consists of heavy neutrinos or stable super- 
symmetric particles with mass = 6GeV, halo particles will be 
trapped in the sun and annihilate to produce a potentially observ- 
able high energy neutrino flux. Detailed estimates of this flux are 
provided for a variety of candidate halo particles: photinos, higg- 
sinos, scalar neutrinos, heavy Dirac neutrinos, and heavy Majorana 
neutrinos. All of these can (for appropriate ranges of parameters) 
produce fluxes whose absolute value is at least comparable to at- 
mospheric background. How the solar fluxes could be distinguished 
from the background is briefly discussed. The effect of trapped halo 
particles on the solar neutrino problem is also discussed. 42 refs., 3 
figs. 


52331 (DOE/ER/40105—559) Underground muons from 
Cygnus X-3. Ruddick, K. (Minnesota Univ., Minneapolis 
(USA). School of Physics and Astronomy). [1986]. Contract 
AC02-83ER40105. 9p. NTIS, PC A02. File Number 
DE86014797. 

Data were collected during 1982 to 1983 at the Soudan I nu- 
cleon decay detector located at a depth of 1800 meters water 
equivalent during a radio burst from the Cygnus-3 binary star 
system. Energies of the detected muons are estimated to be at least 
0.65 to 5.0 Tev. An intermediate particle of mass less than about 40 
Gev and which subsequently decays to at least one muon is postu- 
lated to explain the features of the detected underground muons. 9 
refs., 3 figs. (DWL) 


52332 (DOE/ER/40105—560) Chemical evolution, stellar 

nucleosynthesis and . variable star formation rate. Olive, 
K.A.; Thielemann, F.K.; Truran, J.W. (Minnesota Univ., 
Minneapolis (USA). School of Astronomy and Astrophys- 
ics; Illinois Univ., Urbana (USA). Dept. of Astronomy). 
Apr 1986. Contract AC02-83ER40105. 30p. NTIS, PC A03/ 
MF AO1; GPO Dep. File Number DE86014798. 

The effects of a decreasing star formation rate (SFR) on the 
galactic abundances of elements produced in massive stars (M 2 10 
Msub solar). On the basis of a straightforward model of galactic 
evolution, a relation between the upper mass limit of type II super- 
novae (M/sub SN/) contributing to chemical evolution and the de- 
cline of the SFR (tau) is derived, when the oxygen abundance is 
determined only by massive stars. The additional requirement that 
all intermediate mass elements (Ne-Ti), which are also predomi- 
nantly due to nucleosynthesis in massive stars, are produced in solar 
proportions leads to a unique value of M/sub SN/ and tau. The ap- 
plication of this method with abundance yields from Arnett (1978) 
and Woosley and Weaver (1986) resuults, however, in contradict- 
ing solutions: M/sub SN/ ~ 45 Msub solar, tau = o, and M/sub 
SN/ = 15 Msub solar, tau = 3 x 10° y. Thus, in order that this 
approach provide an effective probe of the SFR over the history of 
our galaxy it is essential that converging and more accurate predic- 
tions of the consequences of stellar and supernova nucleosynthesis 
will be forthcoming. 54 refs., 2 figs., 2 tabs. 


52333 (DOE/ER/40105—561) Dark matter as a probe of 
the early universe. Olive, K.A. (Minnesota Univ., Minneapo- 
lis (USA). School of Physics and Astronomy). May 1986. 
Contract AC02-83ER40105. 25p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86014803. 

The role of dark matter in the evolution of the Universe is 
reviewed. Observational consequences of cold dark matter in the 
galactic halo is also discussed. 59 refs. 
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52334 (DOE/ER/40105—562) Reexamination of the cos- 
mological bound to the number of neutrino flavors. Steigman, 
G.; Olive, K.A.; Schramm, D.N.; Turner, M.S. (Delaware 
Univ., Newark (USA). Bartol Research Foundation; Minne- 
sota Univ., Minnea cn, (USA). School of Physics and As- 
tronomy; Chicago niv., IL (USA); Fermi National Accel- 
erator Lab., Batavia, IL (USA)). May 1986. Contract AC02- 
83ER40105;A.C02-78ER05007. 18p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86014804. 

The predictions of the light element abundances produced 
primordially in trhe standard hot big bang cosmological model with 
three species of light neutrinos (N/sub v/ = 3) is consistent with 
current observational data. If additional species of light neutrinos 
exist, additional *He is produced primordially; consistency with ob- 
servations of ‘He leads to an upper bound to N/sub v/ which de- 
pends on the neutron half-life (tau/sub 1/2/), the nucleon - to - 
photon ratio (or, equivalently, the primordial abundances of deute- 
rium and helium-3) and the primordial mass fraction of *He (Y/sub 
p/). We reexamine the bounds to these quantities and reconfirm 
that N/sub v/ = 4.0. 24 refs. 


52335 (DOE/ER/40105—579) Big bang cosmology. 
Olive, K.A.; Rudaz, S. (Minnesota Univ., Minneapolis 
(USA). School of Physics and Astronomy). 1986. Contract 
AC02-83ER40105. 4p. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE86014811. 

A review of the basic equations and concepts of big bang 
cosmology are presented. It is shown that the universe cannot be 
closed by baryons. (DWL) 


52336 (DOE/ER/40234—1) Particle physics and cosmol- 
ogy. Progress report, September 1, 1985-August 30, 1986. 
Turner, M.S.; Schramm, D.N. (Chicago Univ., IL (USA)). 
Jul 1986. Contract FG02-85ER40234. 7p. NTIS, PC A02; 3; 
GPO Dep. File Number DE86015039. 

Progress is summarized in these areas: inflationary universe; 
cosmology in more than four space-time dimensions; superstrings; 
detection of muons from the direction of Cygnus X-3; ultra-high 
energy cosmic ray physics; astrophycial/cosmological constraints 
on particle physics; quantum fields in curved space-time; and dark 
matter, exotic relics, and structure formation in the universe. 9 refs. 


(LEW) 


52337 (IPPJ—689, pp 176-190) Strong Langmuir turbu- 
lence. Goldman, M.V. (Colorado Univ., Boulder, USA). Jul 
1984. NTIS (US Sales Only), PC ‘A10/MF AOl. File 
Number DE86780557. (CONF-840277—) 

From US-Japan workshop in statistical plasma physics; 
Nagoya, Japan (20 Feb 1984). 

After a brief discussion of beam-excited Langmuir turbu- 
lence in the solar wind, we explain the criteria for wave-particle, 
three-wave and strong turbulence interactions. We then present the 
results of a numerical integration of the Zakharov equations, which 
describe the strong turbulence saturation of a weak (low-density) 
high energy, bump-on-tail beam instability. 


52338 (LA-UR—86-2714) Review of the classical nova 
outburst. Starrfield, S.; Sparks, W.M. (Los Alamos National 
Lab., NM (USA). Theoretical Div.; Joint Inst. for Lab. As- 
trophysics, Boulder, CO (USA); Los Alamos National Lab., 
NM (USA). Applied Theoretical Physics Div.). Jun 1986. 
Contract W-7405-ENG-36. 16p. (CONF-8606204—1). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86015337. 

From International Astronomical Union colloquium; Bam- 
berg, F.R. Germany (16 Jun 1986). 

Observational studies have not only identified a new class of 
novae but theoretical simulations of this class have been found to 
be in excellent agreement with the observations. This new class 
consists of outbursts occurring on ONeMg white dwarfs in close 
binar systems in contrast to the other outbursts which are occurring 
on CO white dwarfs. We also review the effects of the 8* -unstable 
nuclei and show how their presence has a major effect on the evo- 
lution. 77 refs. 
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(LA-UR—86-2860) Electromagnetic energy applied 
to and gained from lunar materials. Meek, T.T.; Vaniman, 
ig . (Los Alamos National Lab., 

NM (USA)). 1986. Contract W-7405-ENG-36. 6p. (CONF- 
8609140—1). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE86015300. 

From MAGLEV '86; Pitman, NJ, USA (22 Sep 1986). 

Electromagnetic energy may be useful in microwave fre- 
quencies for in-situ melting or sintering of lunar regolith. Simple 
configurations of magnetron or gyrotron tubes might be construct- 
ed for unique melting geometries. For energy production, lunar il- 
menite has potential applications in photovoltaic devices. 11 refs., 
11 figs. 


52340 (LBL—21550) Hyperons in neutron stars. Glen- 
denning, N.K. (Lawrence Berkeley Lab., CA (USA). Nu- 
clear Science Div.). Apr 1986. Contract "AC03-76SF00098. 
23p. (CONF-860486—1). NTIS, PC A02/MF A0Ol; GPO 
Dep. File Number DE86015199. 

From Workshop on the nuclear matter equation of state; 
Berkeley, CA, USA (21 Apr 1986). 

Generalized beta equilibrium involving nucleons, hyperons, 
and isobars is examined for neutron star matter. The hyperons 
produce a considerable softening of the equation of state. It is 
shown that the observed masses of neutron stars can be used to 
settle a recent controversy concerning the nuclear compressibility. 
Compressibilities less than 200 MeV are incompatible with ob- 
served masses. 7 refs., 9 figs. 


52341 (N—86-25311) Metallicity and the level of the ul- 
traviolet rising branch in elliptical galaxies. Final Report, 1 
July 1984-31 March 1986. Faber, S.M. (California Univ., 
Santa Cruz (USA). Lick Observatory). 1986. 4p. (NASA- 
CR—176670). NTIS, PC A02/MF A0O1. 

This final report concerns a project to study the systematics 
of the ultraviolet flux level in elliptical galaxies. Prior to the incep- 
tion of this work, the systematic behavior of the ultraviolet flux 
level was basically unknown and ultraviolet fluxes were observed 
to vary greatly from galaxy to galaxy. There was a suggestion, 
however, that there might be a dependence of ultraviolet flux on 
galaxy metallicity, but the correlation was based on just six galax- 
ies. TUE spectra of elliptical galaxies have been reanalyzed and 
placed on a consistent, homogenous flux system. The major conclu- 
sion is a confirmation of the original hypothesis: galaxies with 
stronger Mg: lines show enhanced ultraviolet flux. 


52342 (PB—86-213865/XAB) Solar-Geophysical Data 
Number 500, April 1986. Part 1 (Prompt Reports). Data for 
March 1986, February 1986, and late data. Coffey, H.E. (Na- 
tional hysical Data Center, Boulder, CO (USA)). Mar 
1986. 98p. (SGD—S500-PT-1). NTIS, PC AOS5/MF AO1. 
Contents include: Detailed index for 1985-86, Data for 
March 1986--(IUWDS alert periods (Advance and Worldwide), 
Solar activity indices, Solar flares, Solar radio emission, Vostok in- 
ferred interplanetary magnetic field polarity, Stanford mean solar 
magnetic field), Data for February 1986--(Solar-active regions, 
Sudden ionospheric disturbances, Solar radio spectral observations, 
Cosmic-ray measurements by neutron monitor, Geomagnetic indi- 
ces, Radio propagation indices), and Late data--(Cosmic-ray meas- 
urements by neutron monitor January 1986, Solar radio emission 
February 1986, Geomagnetic indices, Calcium-plage data). 


52343 eee Solar-Geophysical 
Number 500, April ae 2 (Comprehensive Soke 
Data for October 1985, and miscellanea. Coffey, H.E. (Na- 
tional Geophysical Data Center, Boulder, CO (USA)). Apr 
1986. 36p. (SGD—500-PT-2). NTIS, PC A03/MF AO1. 
Contents include: Detailed index for 1985-86, Data for Octo- 
ber 1985--(Meudon carte synoptique, Solar flares, Solar radio bursts 
at fixed frequencies, Solar x-ray radiation from GOES satellite, 
Mass ejections from the sun, Active prominences and filaments). 
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52344 (UCRL—94813) Shock waves in luminous early- 
type stars. Castor, J.I. (Lawrence Livermore National Lab., 
CA (USA)). 1 Jul 1986. Contract W-7405-ENG-48. 14p. 
(CONF-8604239—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86014431. 

From Workshop on instabilities in luminous early-type stars; 
Lunteren, Netherlands (21 Apr 1986). 

Shock waves that occur in stellar atmospheres have their 
origin in some hydrodynamic instability of the atmosphere itself or 
of the stellar interior. In luminous early-type stars these two possi- 
bilities are represented by shocks due to an unstable radiatively-ac- 
celerated wind, and to shocks generated by the non-radial pulsa- 
tions known to be present in many or most OB stars. This review is 
concerned with the structure and development of the shocks in 
these two cases, and especially with the mass loss that may be due 
specifically to the shocks. Pulsation-produced shocks are found to 
be very unfavorable for causing mass loss, owing to the great radi- 
ation efficiency that allows them to remain isothermal. The situa- 
tion regarding radiatively-driven shocks remains unclear, awaiting 
detailed hydrodynamics calculations. 20 refs., 2 figs. 


52345 Spherical optical model potential for the Re/Os 
stellar nucleosynthesis chronometer from s-italic-wave neu- 
trons on /sup 186,187,188/Os. Winters, R.R.; Carlton, R.F.; 
Harvey, J.A.; Hill, N.W. (Department of Physics, Denison 
University, Granville, Ohio 43023). Physical Review [Section] 
C: Nuclear Physics; 34: No. 3, 840-849(Sep 1986). 

This paper reports resonance and spherical opti- 
cal model potentials obtained from the analyses of neutron transmis- 
sion measurements for /sup 186,188/Os over the incident neutron 
energy range 27—1000 eV and for /sup 187/Os over the range 
27—140 eV. Multilevel R-italic-matrix analyses of 77 s-italic-wave 
resonances yielded sets of resonance parameters (E-italic/sub A/,T'/ 
sub n/) and the associated external (background) R-italic functions. 
The statistical properties of the resonance parameters, mean-level 
spacings, and strength functions are reported. The external R-italic 
functions and strength functions were used to determine spherical 
optical model potential well depths, which in the case of /sup 187/ 
Os we find to be strongly dependent on the spin of the compound 
nucleus. These optical model well depths can be used to estimate 
the capture cross section of the first excited state in /sup 187/ 
Os+n. Since this state is highly populated at stellar temperatures, 
the ratio of excited to ground-state capture cross sections is an im- 
portant parameter in using the s-italic-process model of stellar nu- 
cleosynthesis to determine what fraction of the abundance of /sup 
187/Os should be ascribed to the radiogenic decay of /sup 187/Re. 
That fraction determines, in part, the estimate of the duration A of 
stellar nucleosynthesis to be derived from /sup 187/Re beta decay. 
A determination of A for the Re/Os chronometer based on our data 
leads to an age of the universe of (17 +- 3) x 10° yr. 


52346 HRTS II euv observations of a solar ephemeral 
region. Roussel-Dupre, R.; Wrathall, J.; Nicolas, K.R.; 
Bartoe, J.D.F.; Brueckner, GE. (Univ. of Hawaii, Honolu- 
lu). Astrophysical Journal; 278: 428-440(1 Mar 1984). 

HRTS II euv observations of a small bipolar magnetic fea- 
ture or ephemeral region are presented. The observed emission is 
characterized by a strong enhancement in euv lines with contrasts 
measured relative to the quiet Sun ranging from 10 to 70. The sim- 
plest magnetic field geometry inferred from a Kitt Peak magneto- 
gram is that of a loop with a radius of curvature R = 7”.1, a mean 
cross sectional radius r = 3”.9 and an areal convergence of about a 
factor of 3-4 along the length of the loop. The presence of substan- 
tial emission in Lya and C II through OV and the absence of any 
measurable emission in coronal forbidden lines such as Fe XII 
41242 sets a temperature range for the active part of the loop from 
1.6 x 10*-3 x 105 K. Ratios of allowed lines are used as temperature 
diagnostics, yielding temperatures very near ionization equilibrium 
temperatures. Ratios of allowed to intersystem lines yield electron 
densities in the range from 10’? cm™? for the cool plasma to 10" 
cm~* for the hot plasma. From these densities and the computed 
emission measures for various allowed lines, line-of-sight thick- 
nesses ranging from 0.1-2 km are derived for the emitting regions. 
Using chromospheric lines to form a wavelength standard, absolute 
velocities ranging in magnitude from 1 to 12 km s~' are measured 
for C IV, N IV, and O V. This flow is interpreted as a siphon flow 
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and removal of projection effects results in a velocity with a magni- 
tude of 95 km s~! at the level of C IV. RMS microturbulent veloci- 
ties ranging from 10 to 30 km s~' are also deduced. An interpreta- 
tion of the observations in terms of the energetics of plasma loops is 
presented. 61 references, 13 figures, 7 tables. 
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REFER ALSO TO CITATION(S) 51900, 51901, 52342, 52394 


(AD—836488/7/XAB) Energy-deposition rates and 


tude range. 
report, March 1967-March 1968. Cohen, M.O.; Scham- 
berger, R.D. (United Nuclear Corp., Elmsford, NY (USA). 
Research and Engineering Center). Jun 1968. 158p. (UNC— 
5194). NTIS, PC A08/MF AO0O1. 

This investigation was undertaken to determine primary and 
secondary gamma-ray energy-deposition rates and radial and polar 
Compton electron currents from specified monoenergetic neutron 
and gamma-ray sources at specific altitudes in the intermediate-alti- 
tude range. The magnitude and time dependence of the gamma-ray 
energy-deposition and Compton-electron currents were determined, 
by Monte Carlo studies, at point-detector locations surrounding 
each source position. The results at each detector location were 
analyzed to provide a general description of energy deposition and 
Compton currents from the considered sources. Energy-deposition 
rates and radial currents from primary photon sources are fit to a 
two-exponential analytical expression. The variation of polar cur- 
rents, from primary photon sources, with source altitude and 
energy and source-to-detector orientation and separation distance is 
described. Also described are the energy-deposition rates and radial 
and polar currents from secondary sources of gamma radiation. A 
detailed description is presented of a series of additional calcula- 
tions, which, on the basis of the data obtained in this program, are 
recommended to supplement this study. 


52348 cat ha amg SRI —— struc- 
ture and dynamics program - 1985 results. Technical report, 3 
January 1983-29 June 1985. Vickrey, J.F.; Livingston, R.C.; 
Tsunoda, R.T.; Rino, C.L.; Walker, N.B. (SRI International, 
Menlo Park, CA (USA)). 30 Jun 1985. 219p. NTIS, PC 
A10/MF AO1. 

This report describes recent observations of high-latitude 
ionospheric structure and dynamics from the HILAT satellite and 
the Sondrestrom and EISCAT incoherent-scatter radars. Plasma- 
turbulence theory and ionospheric-plasma diffusion processes are 
also described. Measured variations in latitude and local time of 
total electron content, levels of radio-wave scintillation, and magne- 
tospheric electrodynamics are presented for the northern polar re- 
gions. Seasonal and solar-cycle variations of these phenomena are 
examined. Magnetic-flux-tube interchange produced by magnetos- 
pheric electrostatic turbulence (rather than local instability polariza- 
tion fields) is suggested as an important source of high-latitude ion- 
ospheric structure. The large-scale magnetospheric potential field is 
also shown to be capable of steepening and structuring plasma gra- 
dients. These processes would certainly structure late time nuclear- 
produced plasma. 


52349 (AD-A—168275/6/XAB) HF (high-frequency) ab- 
solute time of — Interim 

May 1985. Rose, R.B. (Naval Ocean Systems Center, 
San Diego, CA (USA)) 1 Feb 1986. 118p. (NOSC/TD—869). 
NTIS, PC A06/MF A0O1. 

In late 1980 questions arose concerning whether the ionos- 
phere was sufficiently stable to allow precisely measured time of ar- 
rival of skywave signals to be used for geolocation in the high-fre- 
quency (HF) band between 2 and 32 MHz. The chief limitation in 
the accuracy of this type of system is the amount of uncertainty in 
the ionospheric-height estimation and its temporal stability. Tradi- 
tional ionospheric research resources did not address the issue in 
sufficient detail and time resolution to be of any assistance. In order 
to understand the exact nature of the ionospheric uncertainties and 
to quantify their extent, experimentation was proposed to sense the 
variation in the refraction height of the ionosphere as it relates to 
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the time of arrival of the HF signal. The objective of this work was 
to determine the range of environmentally induced errors in a 
skywave Time Difference of Arrival (TDOA) measurement, there- 
by bounding the ultimate geolocation accuracy one could expect 
from this technique. The first experimental measurement system 
started operation in early 1981. This effort involved establishing a 
continuous absolute Time of Arrival (TOA) experiment over the 
one-hop midlatitude path between San Diego, California and Fort 
Collins, Colorado. The system is fully digital and stabilized with a 
cesium-beam standard. This work was supplemented with vertical 
incidence sounder data at both ends of the path, a collateral Dopp- 
ler sensing system, and coincident satellite solar data. A fully anno- 
tated database was prepared and is maintained by the Naval Ocean 
Systems Center Advanced Propagation Forecasting System 
(PROPHET). 


52350 (AD-A—168504/9/XAB) Non-Maxwellian free- 
energy generation in the magnetotail due to chaotic particle 
motion. Memorandum report. Chen, J.; Palmadesso, P.J. 
(Naval Research Lab., Washington, DC (USA)). 30 May 
1986. 15p. (NRL-MR—5788). NTIS, PC A02/MF AO1. 

It has been shown previously that the charged-particle 
motion in a magnetotail-like magnetic field is generally nonintegra- 
ble and that the particle orbits can be classified into three distinct 
types; the bounded integrable orbits, unbounded stochastic orbits 
and unbounded transient orbits. The three distinct types of orbits 
occupy disjoint regions of the phase space. As a result, different re- 
gions of the phase space retain the memory of the existing distribu- 
tion function for different lengths of time. The concept of differen- 
tial memory in single-particle distributions is discussed. Physical im- 
plications for the dynamical properties of the magnetotail plasmas 
and the possible generation of non-Maxwellian features in the distri- 
bution function are discussed. 


52351 (AD-A—168580/9/XAB) Observations of plasma 
distributions during the cdaw substorms of 31 March - 1 
April 1979. Huang, C.Y.; Frank, L.A.; Eastman, T.E. (lowa 
Univ., Iowa City (USA). Dept. of Physics and Astronomy). 
eo 1986. 30p. (U-OF-IOWA—86-12). NTIS, PC A03/MF 
AOl. 

On 31 March and 1 April 1979 a sequence of substorms was 
recorded on the ground. During the entire active period the ISEE- 
1 and -2 satellites were located in the magnetotail, between 22 and 
12 earth radii from the earth. Observations of plasma distributions 
made at varying levels of activity during these substorms provide 
good examples of typical magnetotail responses. These measure- 
ments were obtained with the Lepedea on board the ISEE-1 space- 
craft. The observations show that the main response of the magne- 
totail during active periods is primarily spatial. The central plasma 
sheet contracts at substorm onset and expands during the recovery 
phase. This motion causes the ISEE-1 and -2 spacecraft to move 
from one plasma regime to another, e.g., from the central plasma 
sheet to the plasma-sheet boundary layer. Further, these regions 
can be characterized by their plasma distributions which retain 
their essential signatures even under substorm conditions. At times 
when accelerated plasma is observed the source of the energetic 
particles appears to be located tailward of the satellite. This is gen- 
erally true of the plasma-sheet boundary layer in which net earth- 
ward streaming is detected on most crossings in this region. 


52352 (AD-A—168759/9/XAB) Daily magnetograms for 
1978 from the AFGL (Air Force Geophysics Laboratory) net- 
work, Special report. Knecht, D.J. (Air Force Geophysics 
Lab., Hanscom AFB, MA (USA)). 8 Jan 1985. 420p. 
(AFGL-TR—85-0027). NTIS, PC Al8/MF AO1. 

A stacked plot of 24-hour from the AFGL 
Magnetometer Network is presented for each UT day of the year 
1978. Each plot, on a single page, contains all 21 traces from the 
fluxgate magnetometers of the network (three components at seven 
stations). The data plotted are 2-min averages of the 1-min edited 
data set that provided to the World Data Center. To aid in compar- 
ison between days, the magnetograms are plotted with a fixed am- 
plitude scale that preserves a resolution of one or two nanoteslas. 
For the 10% of all days that are more active, the plots have been 
repeated at a reduced amplitude. These magnetograms serve to 
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assess the general character of magnetic activity, identify events for 
scientific study, and indicate the coverage and quality of the data 
available from the World Data Center. 


52353 ae 
a non-Maxwellian neutral sheet. Interim Chen, J.; 
Palmadesso, P.J.; Lee, Y.C. (Naval Research Lab., Wash- 
i DC (USA)). 30 May 1986. 15p. (NRL-MR—5787). 

S, PC A02/MF A0Ol1. 

The collisionless tearing-mode instability is believed to play 
an important role in magnetospheric reconnection processes. It has 
been found that the linear growth rate for a non-Maxwellian neu- 
tral sheet can be enhanced by a few orders of magnitude in com- 
parison with the conventional isotropic case and that the short- 
wavelength perturbations (k delta is greater than 1) are strongly fa- 

where delta is the characteristic half-width of the neutral 
‘or typical magnetotail parameters, it is found that the linear 
> ailissanes Nonaiiaaeh terkamas ieeienel o aliinn, Tie 
small-scale islands are expected to coalesce rapidly. The 
free energy is the particle energy is the form of non- 
Maxwellian distribution. Differential-equation analysis and full inte- 
gro-differential analysis using exact unperturbed orbits are dis- 
cussed. Physically, if non-Maxwellian features are generated in the 
plasma distribution by changes in external conditions such as the 


See a 
auroral emissions and signatures of plasma convec- 

midday polar cusp and cap ionospheres during neg- 

and positive IMF Bsub(z). A case study. Sandholt, PE; 
Egeland, A.; Lybekk, B. (Oslo Univ. (Norway). Fysisk 
Inst.). Mar 1986. 16p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86703259. 

The dynamics of midday auroras, including polar cusp and 
cap emissions, and their relation to the interplanetary magnetic field 
(IMF) have been investigated with optical ground-based observa- 
tions from Svalbard, Norway and IMF data from spacecraft ISEE- 
2. One case is presented showing the spatial relationship, along the 
magnetic meridian in the midday sector, between the cusp aurora 
and IMF By-related convection currets (the DPY signature) for 
negative and positive values of IMF Bsub(z). 


52355 (RAL—86-008) Auroral electron acceleration by 
ae. Bingham, R.; Bryant, D.A.; Hall, D.S. 

leton Lab., Chilton (Ul (UK)). Jan 1986. 39p. 

ae Only), PC A03/MF AOl1. File Number 


Because the particles and electric fields association with in- 
verted-V electron streams do not have the characteristics expected 
for acceleration by a quasistatic potential difference, the possiblity 
that the electrons are stochastically accelerated by waves is investi- 
edlih: & io dameaeennaahids ai Nades then enntipesen 26 exp 
oral field lines have the right properties to account for the electron 
acceleration. It is further shown that the lower hybrid wave power 
measured on auroral field lines can be generated by the streaming 
ions observed at the boundary of the plasma sheet, and that this 
wave power is sufficient to account for the electron power ob- 
served close to the atmosphere. 
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REFER ALSO TO CITATION(S) 51204, 51710, 51788, 51851, 51852, 52444, 
52445, 52536, 52637, 52669, 52752, 52753 


52356 ee Noble-gas-induced colli- 
of atomic-lithium Rydberg 


trile- 
vel echoes. Xu, E.Y.; Moshary, F.; Hartmann, S.R. OD). 


bia Univ., New York SA). Columbia Radiation Lab. 
Apr 1986. 10p. NTIS, A02/MF AO1. 

The pioneering research of Fuchtbauer et al. on Na-3S-nP 
transition broadening by Ar gas demonstrated that the collisional- 
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broadening cross section increases sharply for an increasing princi- 
pal quantum number n for low n, peaks as n approaches the Ryd- 
berg regime, and then decreases to a small function of its maximum 
value. It appears to reach an asymptotic value (independent of n) in 
the high-n regime. This behavior has been corroborated by several 
other experimental efforts. Collisional relaxation of 2S-nS and 2S- 
nD superposition states in atomic Li vapor is measured with the tri- 
level photon-echo technique. Principal quantum numbers range 
from n=4 to well into the Rydberg regime with n=30. For the 
rare-gas perturbers (He, Ne, Ar, Kr, and Xe) the variation of colli- 
sional cross section with n is considerably weaker than that previ- 
ously found with Na vapor. Keywords: Optical coherent transients; 
Two photon excitation; Sodium vapor. 


52357 OD ee High-resolution spectros- 
at ee ee Pee eee ae 
molecules. Annual ae. October 1985-30 Sep- 
tember 1986. Dehmer, ; Dehmer, J.L. (Argonne Na- 
aa IL (USA)). a fe 1986. 24p. NTIS, PC A02/ 

This report summarizes research on resonantly enhanced 


using 
from one to three independently tunable visible and/or UV laser 
beams in order to establish both the underlying physics and the 
high degree of selectivity of multiphoton processes. Measurements 
were made to probe both the formation of excited molecular states 
and the subsequent behavior of excited states either in the presence 
or in the absence of further intense laser radiation. Detection meth- 
ods include laser-induced fluorescence, ion mass analysis, and elec- 
tron energy analysis. Resonant multiphoton ionization processes are 
studied for the He, I, NO, NeXe, ArXe, KrXe, and Xe2 using both 
mass spectrometry and photoelectron spectroscopy to analyze the 
products of the ionizations. In addition, two new instruments re 
being developed that will provide significantly enhanced resolution, 
collection efficiency, and versatility in both the ion mass and the 
electron kinetic energy detection channels. 


52358 (AD-A—168262/4/XAB) Antiproton-hydrogen 
atom annihilation. Final report, April-December 1985. 
Morgan, D.L. (Lawrence Livermore National Lab., CA 
eh: May 1986. 23p. (UCID—20748). NTIS, PC A02/ 


For antiproton energies of several eV or less, annihilation in 
matter occurs through atomic it processes in which 
the antiproton becomes bound to a nucleus prior to annihilation. 
Annihilation cross sections via rearrangement at such energies are 
much higher than for direct antiproton-nucleon annihilation and 
are, therefore, of consequence to antiproton annihilation propulsion 
of spacecraft. Existing calculations of the antiproton-hydrogen atom 
rearrangement cross section are semiclassical and employ the Born- 
Oppenheimer approximation. They also employ various arguments 
in regard to the behavior of the system when the Born-Oppen- 
heimer approximation breaks down at small antiproton-proton sepa- 
rations. These arguments indicate that rearrangement is essentially 
irreversible. In this study, a detailed investigation was made of the 


accurate values will be required in the future, it is important to 
conduct an accurate, fully quantum-mechanical calculation of anti- 
proton-hydrogen atom rearrangement. 


(AD-A—168592/4/XAB) 


dynamics. Final report, 1 
Zare, R.N. (Stanford Univ., CA (USA). 
try). 10 Dec 1985. 8p. NTIS, PC A02/MF AOl 

ing the past three years major progress has been made in 
three areas: (1) study of the simplest of all neutral bimolecular reac- 
tions H + D, yields HD + D using one laser to generate fast H 
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atoms in the photolysis of HI in an HI + D2 mixture and a second 
laser to detect the HD product in a quantum-state specific manner 
by resonance-enhanced multiphoton ionization of HD via the E,F, I 
sigma g* state; (2) determination of the distribution of impact pa- 
rameters responsible for the formation of Bal(v=8) product in the 
beam-gas reaction Ba + HI; and (3) commencement of studies on 
ion-molecule reactions in which the reagent ion’s vibrational and 
translation energy is controlled and varied in a systematic manner. 


ot arse gS Technique to produce coher- 
ent x-ray radiation via laser pumping of a relativistic ion 
beam. Bogacz, S.A.; Ketterson, J.B. (Northwestern Univ., 
Evanston, IL (USA). Dept. of Physics and Astronomy; Ar- 
gonne National Lab., IL (USA)). May 1986. Contract W-31- 
109-ENG-38. 10p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014547. 
From 4. international conference on particle induced X-ray 
emission and its analytical applications; Tallahassee, FL, USA (9 


Jun ee 

level population of a beam of relativistic positive ions 
with Z = 2 having a single bound electron may be inverted by the 
application of a “a pulse” of laser radiation tuned to the Doppler 
shifted 1s-2p transition. When the laser beam and ion beam move in 
opposite directions the required laser frequency is reduced by a 
factor 27. Subsequently applied short wavelength resonant radi- 
ation moving in the same direction as the ion beam (with an invert- 
ed population) will be amplified via stimulated emission, the wave- 
length in the lab frame now being shorter than the original laser 
wavelength by a factor (2y)*. 7 refs. 


52361 (CONF-8606196—1) Energy levels and lifetimes of 
2P°3S3D quartets in Na I. Fischer, C.F. (Argonne National 
Lab., IL (USA); Vanderbilt Univ., Nashville, TN (USA)). 
1986. Contract AS05-80ER10618;W-31-109-ENG-38. 7p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86014548. 

From 17. annual meeting of the American Physical Society 
Division of Electron and Atomic Physics; Eugene, OR, USA (18 
Jun 1986). 

The 2p53s3d‘L levels in NAI can decay in three ways: El 
transitions to 2p53s3p levels (*L allowed), El transitions to 
2p*NI?L (spin forbidden), and autoionization to 2p*K1?L (spin-for- 
bidden). Multi-configuration Hartree-Fock calculations with Breit- 
Pauli corrections were preformed for each mode of decay with spe- 
cial emphasis given to the 2p°3s3p*L - 2p53s3d‘L transitions. 3 
refs., 4 tabs. 


52362 (CRN-CPR—85-03) Ionization cross section meas- 
— of heavy atom L levels (Z>=72) with Americium 

radiation at 59.6 keV. Zarate, C. (Strasbourg-1 Univ., 
oT rance). Centre de Recherches Nucleaires; Strasbourg-1 
Univ., 67 (France)). 1985. 97p. (In French). NTIS (US Sales 
Only), PC PC A05/MF A01. File Number DE86752458. 

The cross-sections for L X-ray production by the 59.6 keV y 
radiation of ***Am have been measured for heavy elements (Z > 
70). The L subshell ionization cross-sections have been calculated 
on the basis of these measurements. 


52363 ae Angular momentum alignment 
in molecular beam scattering. Treffers, ‘A. A. (Rijksuniversi- 
teit Leiden (Netherlands)). 20 Nov 1985. 85p. NTIS (US 
Sales Only), PC A05/MF A01. File Number DE86703300. 

It is shown how the angular momentum alignment in a mo- 
lecular beam can be determined using laser-induced fluorescence in 
combination with precession of the angular momenta in a magnetic 
field. After a general analysis of the method, some results are pre- 
sented to illustrate the possibilities of the method. Experimental 
data are presented on the alignment production for Naz molecules 
that made a collision induced angular momentum transition. Magni- 
tude as well as direction of the alignment have been determined for 
scattering with several scattering partners and for a large number 
of scattering angles and transitions. The last chapter deals with the 
total alignment production in a final J-state, ic. without state selec- 
tion of the initial rotational state. Includes Dutch summary; 75 refs.; 
28 figs.; 6 tabs. 
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52364 (INIS-mf—10450) SASP ‘86: Symposium on 
atomic and surface —. Contributions. Howorka, F.; Lin- 
dinger, W.; Maerk, T.D. (eds.). (Innsbruck Univ. (Austria). 
Inst. fuer Atomphysik). Feb 1986. 383p. (CONF-860227—). 
NTIS (US Sales Only), PC A17/MF A0O1. File Number 
DE86703298. 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

71 papers are presented on subject matters indicated in the 
section headings: 1) Ion-neutral and neutral-neutral interactions in 
the gas phase; 2) Laser physics and photonics; 3) Electron collisions 
and electronic capture; 4) Ion-surface interaction and plasma-related 
effects; 5) Cluster physics. 70 thereof are of INIS interest and are 
treated separately. 


52365 (INIS-mf—10450, pp 12-17) Franck-Condon prin- 
ciple. Tellinghuisen, J. (Vanderbilt Univ., Nashville, TN, 
USA). Feb 1986. NTIS (US Sales Only), PC A17/MF AO1. 
File Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Franck-Condon factors govern intensity or product distribu- 
tions in many radiation- or collision-induced phenomena. The sub- 
ject of this paper is the range and nature of the Franck-Condon dis- 
tribution. Mainly the electronic transitions in diatomic molecules 
are considered. It is concluded that the primitive semiclassical treat- 
ment of Franck-Condon overlap integrals unifies the classical and 
quantum version of the Franck-Condon Principle. The stationary 
phase approximation tells us that these integrals accumulate mainly 
around the classical transition points. The difference potential is im- 
portant in modern classical methods to be used for the approximate 
calculation of electronic spectra of polyatomic molecules, and leads 
to a simplification of tedious calculations through near-exact sum 
rules. 


52366 (INIS-mf—10450, pp 18-25) Transport 
resonant charge 


properties 
of ion-atom systems with transfer. Viehland, 
L.A. (Saint Louis Univ.. MO, USA). Feb 1986. NTIS (US 
Sales Only), PC A17/MF AO1. File Number DE86703298. 
(CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

The semiclassical limits are presented for the entire set of 
energy-dependent transport cross sections that arise in the two- and 
three-temperature kinetic theories of gaseous ion transport. These 
theories are briefly reviewed as to their ability to describe the 
motion of trace amounts of atomic ions through their parent gases. 
Calculated transport coefficients are compared with experiment in 
order to assess the accuracy of the interaction potential energy 
curves presently available for the rare gas dimer ions. 


52367 See 78-81) Laser spectroscopy of 
silicon ions. Nimlos, M. flison, G.B. (Colorado Univ., 
Boulder, USA. Dept. or Chemistry). Feb 1986. NTIS (US 
Sales Only), PC Al7/MF AO1. File Number DE86703298. 
(CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Silicon ions and radicals are of great importance in chemical 
vapor deposition processes. Because of its importance in the fabri- 
cation of microelectronic devices, it is important to identify the pri- 
mary reactants and to understand the elementary steps in the CVD 
process. We have used photoelectron spectroscopy to study the 
simple negative ions: Si-, Si-2, SiH~, SiH 2, and SiHsup-3. Our ex- 
periments furnish electron affinities for the corresponding silicon 
radicals. We find the following values: EA(Si) = 1.385 eV; EA(Sie) 
= 2.038 eV; EA(SiH) = 1.277 eV; EA(SiH2) = 1.087 eV; and 
EA(SiHs) = 1.403 eV. Our spectra furnish information about the 
molecular geometries of these ions. 
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52368 (INIS-mf—10450, pp 92-95) Double resonance po- 
larization spectroscopy of highly excited states of Na: and 
Bi. Ehret, G.; Gerber, G. (Freiburg Univ., Germany, F.R. 
Fakultaet fuer Physik). Feb 1986. NTIS (US Sales Only), 
PC A17/MF AOl. File Number DE86703298. (CONF- 
860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Double resonance polarization spectroscopy was used to 
study highly excited states of Biz and Naz by means of a two step 
pump-probe excitation scheme. A value of De = 16778 +- 5 cm™? 
was obtained for the dissociation energy of the X (Og*) ground 
state in Bi, and characteristics of other states determined. In Naz 
the Rydberg states were investigated and the quantum defect delta 
d 7 of 0.00 +- 0.04 determined. 


52369 (INIS-mf—10450, pp 96-100) Direct photodisso- 
ciation of Na: studied by Doppler-photofragment-spectrosco- 
py. Gerber, G.; Moeller, R. (Freiburg Univ., Germany, F.R. 
Fakultaet fuer Physik). Feb 1986. NTIS (US Sales Only), 
PC A17/MF AOl. File Number DE86703298. (CONF- 
860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

The photodissociation of Naz has been investigated for dif- 
ferent Art laser lines. The angular and energy distributions have 
been determined by Doppler spectroscopy. Our results show that 
the direct dissociation proceeds via the B-state continuum and leads 
to an excited atom Na 3?Psub(3/2) and a ground state atom 
3?Ssub(1/2). 


52370 {INIS-mf—10450, pp 101-106) Alkali resonance 
lines in magnetic fields. Windholz, L.; Pfeifer, G. (Tech- 
nische Univ., Graz, Austria). Feb 1986. NTIS (US Sales 
Only), PC "A17/MF AOl. File Number DE86703298. 
(CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

The sodium D; and Dz lines and the potassium D2 line were 
investigated in magnetic fields up to 300 G by means of high reso- 
lution Laser-Atomic-Beam spectroscopy. The relative intensity of 
the components is to be explained due to the selection rules for 
Zeeman- and Paschen-Back fields. The spectral dependency of the 
components is related to theoretical calculations. 


(INIS-mf—10450, pp 107-112) Spectral and time 
luminescence emitted 


Italy. Rome Univ., Tey) Feb 1986. NTIS (us Sales Only), 
PC A17/MF AOl. File Number DE86703298. (CONF- 
860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

A detailed study of the spectral and time dependence of the 
luminescence emitted after IR multiphoton dissociation of SiH, ex- 
cited by pulsed COs laser radiation has been performed. A spectros- 
copic analysis of the fragments Si, Siz, H, Hs, SiH, SiHs is per- 
formed and their lifetimes indicated. 


52372 (INIS-mf—10450, pp 113) pe agp ionization 
molecules preexcited by laser 


DC; Max-Planck-Institut co Biophysikaliache Pa 
Karl-Friedrich-Bonhoefer-Inst., Goettingen, 
F.R.). Feb 1986. NTIS (US Sales Only), PC B AI7/MF AO AO! 
File Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 
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52373 (INIS-mf—10450, pp 114-119) eo ioni- 
zation of polyatomic molecules. Borsella, E.; Fantoni, R.; 
Kay, R.; Stuke, M.; Giardini, A. (ENEA, Rome, Italy; 
American Univ., Washington, DC; Max-Planck-Institut fuer 
Biophysikalische Chemie, Karl-Friedrich-Bonhoefer-Inst., 
Goettingen, Germany, F.R.; Rome Univ., Italy). Feb 1986. 
NTIS (US Sales Only), PC A17/MF Al. File Number 
DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Multiphoton ionization (MPI) fragments produced by 308 
nm (XeCl) photons for CF3I and CHsBr symmetric top molecules 
have been measured. The cross sections and the relative fragments 
produced in each case vary considerably and are discussed sepa- 
rately. The high symmetry of molecules (such as CF3I and CHsBr) 
results in many transitions being weak or forbidden to normal one- 
photon spectroscopy whereas multiphoton spectroscopy with its 
different selection rules can reveal these forbidden transitions. Thus, 
MPI spectroscopy opens new pathways towards the understanding 
of excited electronic properties of polyatomic molecules. 


52374 (INIS-mf—10450, pp 120-121) —— phe- 
nomena observed in molecular jets. Reuss, J. (Katholieke 
Univ. Nijmegen, Netherlands). Feb 1986. NTIS (US Sales 
Only), PC A17/MF AOl. File Number DE86703298. 
(CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 


52375 pie tbc pp 122) Measurement of excita- 
tion cross sections in collisions of He*, Ne*, Art, N*, N*2, 
O*2, Ht. and H*s ions with Ce Sasaki, J.; Kuen, L: 
Howorka, F. (Keio Univ., Yokohama, Japan. "Faculty of 
Science and Technology; Innsbruck Univ., Austria. Inst. 
fuer Experimentalphysik). Feb 1986. NTIS (US Sales Only), 
PC A17/MF AOl1. File Number DE86703298. (CONF- 
860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Excitation processes in the collisions of He*, Net, Ar*, N*, 
N*2, O*2, H*t2, and H*s with CF, have been observed in the 
energy range 1-1800 eV laboratory frame and the wavelength 
region 2000-8000 A. Absolute cross sections dependent on energy 
are measured. It is concluded that the recombination energy of the 
incident ion seems to play a dominant role for the excitation of mo- 
lecular states of CF*, whereas the kinetic energy seems to be re- 
sponsible for the excitation of atomic lines. 


52376 (INIS-mf—10450, pp 128-133) Electron momen- 
tum spectroscopy of polyatomic molecules: a study of silanes 
and ammines. Giardini-Guidoni, A.; Fantoni, R.; Tiribelli, 
R.; Cambi, R.; Rosi, M. (Rome Univ., Italy; ENEA, Rome, 
Italy; Perugia Univ., Italy). Feb 1986. TIS (US Sales 
Only), PC A17/MF AOi. File Number DE86703298. 
(CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Electron momentum spectroscopy and ionization potential of 
some silanes and ammines has been calculated and compared with 
results of (e, 2e) experiments. 


52377 (INIS-mf— 10450, 134 
spectroscopy of substituted 
ammines., Giardini-Guidoni, A.; Fantoni, R.; Tiribelli, R. 
(ENEA, Rome, Italy). Feb 1986. NTIS (US Sales Only), 
PC A17/MF AOl. File Number DE86703298. (CONF- 
860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 
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52378 eet pp ae Nonequilibrium be- 
havior of electrons in N2 discharges at very high E/n. seas, 
A.V.; oe B.M. (Joint Inst. fort cee maeon, 
Boulder, CO, USA; Bel wus — 

Fiziku). Feb "1986. NTI One PC. S AIT/ME 
AO1. File Number DEIG7098. (CONES 27—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Spatially dependent light emission from Nz discharge at vari- 
ous E/n was measured for two excited states: B*S in N*2, and 
Car in Na, using transitions at 391.4 nm and 337.1 nm. The results 
are compared with theoretical values and discussed. 


52379 (INIS-mf—10450, pp 141-145) Classical mode! for 
multiple electron capture by highly charged ions. Niehaus, A. 
(Rijksuniversiteit Utrecht, ae Fysisch Lab.). Feb 
1986. NTIS (US Sales Only), PC A17/MF AOl. File 
Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, —— (9 Feb 1986). 

A classical model, an extension of earlier overbarrier models, 

is outlined and compared with experimental data of G. Astner et al. 
(1984) in the reaction Ar + Ar — Arsup(k+) + Arsup(S+). 


52380 (INIS-mf— 10450, 146-150) Near threshold 
translational spectrometry (NTIS). Binder, J.; Huber, B.A.; 
a eae H.R.; Wiesemann, K. (Bochum Univ., Germany, 
F.R. Inst. fuer Experimentalp Ihysik ). Feb 1986. ‘NTIS (US 
Sales Only), PC A17/MF AO1. File Number DE86703298. 
(CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Energy gain spectra of Ar ions produced in Ar*/Ar colli- 
sions are presented and discussed in relation to the reaction chan- 


(INIS-mf—10450, pp 151-156) Electron capture 

from Li(2s) by singly ions - a systematic study. 

Winter, H. (Technische Univ., 

Vienna, Austria. Inst. font Allgemeine Physik). Feb 1986. 

NTIS (US Sales Only), PC A1l7/MF AO1. File Number 
DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 

traun, Austria (9 Feb 1986). 

Total electron capture and Li(2p) excitation in inelastic colli- 
sions of C*, N*, O*, Ne*, Art, Kr*, Xe* with Li(2s) have been 
qualitatively studied. A comparison of the importance of both proc- 
esses demonstrates the strong interaction of electron capture and 
target excitation with the common entrance channel for most of the 
investigated collision systems. Therefore, an approximate descrip- 
tion of electron capture by interaction of two quasimolecular states 
only is inappropriate for most of these systems, and a similar con- 
clusion is probably valid for electron capture from the heavier 
alkali atoms, especially Na(3s). Moreover, our results show that for 
impact of metastable excited singly charged ions the primary ion 
state remains conserved to a large extent during the electron cap- 
ture process in collisions with alkali atoms. 


52382 (INIS-mf—10450, pp Be State-selective elec- 
tron capture from Li(2s) into Ne** and Ar™ studied with 
translational energy aiemene. —— U.; Racz- 
kovsky, A.; Yok: W.; Winter, H. (Technische Univ., 
Vienna, Austria. Inst. fuer Allgemeine Physik). Feb 1986. 
NTIS (US Sales aS ae Al17/MF AO0Ol1. File Number 
DE86703298. (CONF-860227—). 

From 5. i Fie siuncdllleiaaimeeasiias 
traun, Austria (9 Feb 1986). 

We present what appears to be the first state-selective meas- 


lev heel tage snninoated on Lite Energy level diagrams rele- 
vant to single electron capture are presented. The principle of ‘core 
conservation’ is tested and indications of core-changing capture 
processes obtained. 
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52383 (INIS-mf—10450, 272-277) Formation and 
decay of negatively and positively charged clusters. Echt, O. 
(Konstanz Univ., Germany, F.R.). Feb 1986. NTIS (US 
Sales Only), PC A17/MF “AOI. File Number DE86703298. 
(CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

This contribution presents a survey of experiments in which 
the formation and properties of negatively charged clusters are in- 
vestigated. New results are discussed for clusters of water, carbon 
dioxide, and xenon. Our current knowledge about the stability and 
decay of multiply charged (positive) van der Waals cluster ions is 
summarized. 


52384 (INIS-mf—10450, pp 278-283) First observation of 
dinegative oxygen cluster ions: (O02)? sub(x). Stamatovic, A.; 
Leiter, K.; Ritter, W.; Maerk, T.D. (Innsbruck Uni iv., Aus- 
tria. Inst. fuer Experimentalphysik). Feb 1986. NTIS (US 
Sales Only), PC A17/MF A0Ol1. File Number DE86703298. 
(CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

A careful search has been made for dinegatively charged 
cluster ions. (O2)s*” and larger homologs have been observed for 
the first time. They were produced via electron attachment with 
near zero energy electrons to neutral O2 clusters formed by nozzle 


10450, 84-287) Coulomb 
cubemaaiiiinen Casero, R.; Soler, J.M.; 
Saenz, J.J. (Universidad 2 Autonoma de Barcelona, Spain). 
Feb 1986. NTIS (US Sales Only), PC Al7/MF A0Ol1 
Number DE86703298. (CONF-8 

From 5. symposium on atomic and yn physics; Ober- 
traun, Austria i. Feb 1986). 

Using the liquid droplet model for a dielectric cluster with 
two point charges, and minimizing surface and polarization energies 
as a function of surface shape, we calculate the energy barrier for 
Coulomb explosion. Results for the critical cluster size agree with 
numerical simulations and with experiments for Xe and COs clus- 
ters. 


52386 (INIS-mf—10450, pp 288-293) Multiphoton ionisa- 
tion and enna of — halide clusters. Pflaum, R.; 
Sattler, Rec! el, E. (Konstanz Univ., Germany, 
F.R.). Feb 1986. S (US Sales Only), PC A17/MF AOL. 
File Number DE86703298. (CONF- 7—). 
From 5. symposium on atomic and surface physics; Ober- 
traun, Avatria (9 Feb 1986). 


photon-ionisation (MPI). MPI en warm (NaCIeub(a) clusters yield 
enhanced ion signals for n=12,15,18,24.... to cube- 
like neutral clusters composed of 2x3x4, 2x3x5, 3x3x4, 3x4x4.... 

i of cubelike 


; . 
(Nasub(n)Clsub(n-1))*, ic. at n=14,23,38,63 due to dissociation 


52387 or Ee. pp 300-305) ae spectrometry 
oo 


of Pb-Sb and ; Pflaum, R.; 
cme 


Sattler, K.; v., Germany, 
F.R.). Feb 1986. Sus: wh PC Ai7/MF AOL, 
File Number DE86703298. (CONF- 7—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Binary compound clusters of Pb, Bi and Sb vapors are pro- 
duced by inert gas condensation. The clusters are ionized by elec- 
tron impact and analyzed by time-of-flight mass spectrometry. Low 
electron energy spectra show high intensities for Pbsub(n)Sb* . and 
Pbsub(n)Sb*, cluster ions which fulfil the even electron rule in the 
neutral state. Pbsub(n) clusters are dissociating the Sb, molecule. At 
high electron energies two stable cluster ions, Pb,Sb*s and 
Pt.Sbs*, are predominantly produced as a result of electron impact 
induced fragmentation. With compound cluster ions of the isoelec- 
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tronic elements Bi and Sb however, electron impact induced frag- 
mentation produces Bisub(n-m)Sb* sub(m) ions with the same inten- 
sity anomalies as pure Sb* sub(n) or Bi* sub(n) cluster ions. 


52388 (INIS-mf—10450, pp 306-311) Mass-spectroscopic 
investigations of Pb- and In-clusters ee a a. 
pansion. Eberle, B.; Fuchs, A.; Rothmund, W.; Sontag, H.; 
Weber, R. (Konstanz Univ., Germany, FR). Feb 1986. 
NTIS (US Sales Only), PC A1l7/MF AO1. File Number 
DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Clusters of lead and indium were prepared by adiabatic ex- 
pansion. Cluster beam properties and the effect of nozzle geometry 
on formation of clusters were studied using a quadrupole mass 
spectrometer in connection with a suitable chopper arrangement for 
lock-in-detection of cluster signals and for velocity measurements. 


52389  _ (INIS-mf—10450, pp 312-317) Dissociation chan- 
nels of multiply charged cluster ions, Kreisle, D.; Leiter, K.; 
Echt, O.; Maerk, T.D. (Innsbruck Univ., Austria. Inst. fuer 
Experimentalphysik). Feb 1986. NTIS (US Sales Only), PC 
A17/MF AOI. File Number DE86703298. (CONF-860227— 


From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb oe: 

Multiply charged cluster ions are produced via adiabatic ex- 
pansion and subsequent electron impact ionization. In mass spectra 
of van der Waals or hydrogen-bonded systems multiply charged 
cluster ions are only observed when their size n (number of mole- 
cules in the cluster) exceeds a critical size nsup(zsup(*)) depending 
on the charge state z. In both systems investigated, ammonia and 
carbon dioxide, doubly charged cluster ions above the critical size 
(Coa: nsup(2sup(*)) = 44/1/; NHs: nsup(2sup(*)) - 51/2/) dissociate 
in the experimentally accessible time window. They mainly lose 
one monomer and, roughly ten times less probably, two monomers. 
An analysis of the dissociation channels for triply charged NHsub3 
clusters (size approx= 110-120) shows an extremely asymmetric dis- 
sociation (‘fission’) resulting in doubly charged cluster ions with 
about 90% of the initial mass. 


52390 (INIS-mf—10450, pp 318-323) Size dependence of 
inner shell autoionization lines in mercury clusters. Brechig- 
nac, C.; Broyer, M.; Cahuzac, P.; Delacretaz, G.; Labastie, 
P.; Woeste, L. (L.U.R.E., Universite Paris-Sud, Orsay- 
Cedex, France). Feb 1986. NTIS (US Sales Only), PC A17/ 
MF A0O1. File Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

We report on inner shell photoionization spectra of small 
mercury clusters and the results indicate that the investigated parti- 
cles Hgsub(n) (n< =8) do not yet have a metallic character. More- 
over double photoionization of mercury clusters is also observed 
and its mechanism is discussed. 


rape (INIS-mf—10450, pp 330) Van der Waals modes 
in ethylene clusters. Snels, M.; Fantoni, R.; Liedenbaum, C.; 
Zen, M.; Stolte, S.; Reuss, J. (ENEA, Frascati, Italy. 
Centro Ricerche Energia; IRST-Trento, Povo, Italy; Katho- 
lieke Univ. Nijme; Netherlands. Fysisch Lab.). Feb 
1986. NTIS (US les Only), PC A17/MF AO1. File 
Number DE86703298. (CONF-860227—). 
From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 


52392 (INIS-mf—10450, pp ae Van der Waals- 
models and rotational fine structure in C,Hsub4-dimers. 
Snels, M.; Stolte, S.; Reuss, J.; Fantoni, R.; Zen, M. (Katho- 
lieke Univ. Nijmegen, Netherlands. Fysisch Lab.; ENEA, 
Frascati, Italy. Centro Ricerche Ener _ IRST - Trento, 
Povo, Italy). "Feb 1986. NTIS (US Only), PC A17/ 
MF AO1. File Number DE86703298. (CONF-860227—). 

From 5. on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Dissociation spectra of a 5%-C,H™2 in he mixture were re- 
corded by a bolometric method and interpreted in terms of vibra- 
tional states. 


64 PHYSICS | 
6403 Atomic, Molecular, And Chemical Physics 


(INIS-mf—10450, pp 342-349) Strucutre and dy- 
mani eit sali a ehagaie' tt ener leakeietananens 1; 
Polymeropoulos, E.E.; Meisel, D. (Technische Hochschule 
Darmstadt, Germany, FR. 1. Physikalisches Inst.). Feb 
1986. NTIS (US Sales Only), PC A17/MF AOl. File 
Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Calculations were done on Ar and Xe clusters of size 5-20 
and 5-26, respectively. Two separate models were considered and 
applied to neutral and ionic clusters. The average dissociation tem- 
peratures are shown versus clusters size. It is shown that in most 
cases minima for neutral clusters coincide with maxima for ionic 
clusters, i.e. that ionization strongly increases the stability of rare 
gas clusters. 


52394 eae pp pe Studies of negative ion 
reactions: solvated ions and strong acids. Paulson, J.F.; Vig- 
giano, A.A.; Henchman, M.; Dale, F. (Air Force Cam- 
bridge Research Labs., L.G. Hanscom Field, MA, USA). 
Feb 1986. NTIS (US Sales Only), PC A17/MF AO1. File 
Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

The reactions of several negative ion species with up to 
three solvate molecules have been studied in a variable temperature 
selected ion flow tube. The reactions include association of some 
species of interest in the stratosphere and some proton transfer re- 
actions of the strong and ‘super’ acids. 


52395 (INIS-mf—10450, pp 26-30) Influence of ionic vi- 
brational excitation on ion-molecule-reactions. Lindinger, W. 
(Innsbruck Univ., Austria. Inst. fuer Experimentalphysik). 
Feb 1986. NTIS ‘(US Sales Only), PC A17/MF AOl1. File 
Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Earlier assumptions that rate coefficients k obtained in drift 
tubes using a He buffer reflect the pure kinetic energy dependences 
of ion-molecular reactions must be reconsidered in view of the re- 
sults obtained in the Author's laboratory on Teff of N*2 and O*2 
as dependent on E/N. A more appropriate approach is to assume k 
to be a sum of ksub(K) describing the pure kinetic energy depend- 
ence and ksub(V) due to internal excitation. With the assumption of 
inverse energy dependence of ksub(K) the energy dependence of 
ksub(V) as derived from published data on the reactions CO*: + 
OQ. — O*2 + CO: and N.0* + NO — NO* + N:0 are shown to 
be nearly the same whether derived from He or Ar buffer. 


angular scattering reaction 
of Ar* with Nez. Rockwood, A.; Howard, S.; Futrell, J.H.; 
Shukla, A.; Birkinshaw, K.; Lindinger, W.; Tosi, P. (Utah 


52396 (INIS-mf—10450, pp 31-36) Quantum state and 
specificity in the charge transfer 


Univ., Salt Lake City, USA. t. of Chemistry one 
Coll. ‘of Wales, Aberystwyth, . Dept. of Physics; Inns- 
bruck Univ., Austria. Inst. fuer talphysik; Istituto 
la Ricerca Scientifica e ee Povo, Italy). Feb 

1986. NTIS (US Sales Only), PC A17/MF AOl. File 
Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Scattering diagrams of the charge transfer reaction at 1.74 
eV and 0.6 eV are presented. Angular specificity near 1.1 eV and 
non-reactive scattering are discussed. 


52397 pace age se Pra 37-42) eee study 
of charge transfer reactions in He* -N2, os Oo, CO colli- 
sions at 0.5-200 eV. Bischof, Gs Linder, F ” (Kaiserslautern 
Univ., Germany, F.R. Fachbereich Physik). Feb 1986. 
NTIS (US Sales Only), PC Al7/MF A0Ol. File Number 
DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Using the crossed-beam method energy spectra and 
distributions of the product ions resulting from the He* - O2 charge 
transfer reactions in the collision energy range 0.5 - 200 eV have 
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been measured. Results are presented on the energy spectra of the 
O* product ions, the total cross section for the reaction exothermic 
channels of the dissociative charge transfer reactions, potential 
energy curves and dissociation limits of O*2 and angle-integrated 
branching ratios for the different O + O* exit channels. 


(INIS-mf—10450, pp 43-46) of Ot. 
(X, ¥) by Kr in the energy regime from 0,04 to 2 eV. Krieg], 
M.; 464 R.; Tosi, P.; Federer, W.; Lindinger, W.; Fer- 
guson, E.E. (Innsbruck Univ., Austria. Inst. fuer Experi- 
mentalphysik; Colorado Univ., Boulder, USA). Feb 1986. 
NTIS tus Sales Only), PC A17/MF A0Ol1. File Number 
DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

The rate coefficient for the collisional relaxation of vibra- 
tionally excited O*2 ions by Kr decreases from 1.5 x 10~" cm*® 
sec™! at 300 K to a minimum of 9 x 10~’* cm® sec™' at kinetic ener- 
gies KEssb(cm) approx= 0.3 eV, and increases to 6 x 10™*' cm® 
sec”! at 2 eV. The quenching at low KEsub(cm) (< 0.1 eV) is at- 
tributed to long range chemical attraction arising from chemical 
bonding of Ot. and Kr, while the quenching at higher kinetic 
energy is presumably due to short range repulsive forces. 


52399 Ce ae pp 47-51) Soi between 
association and binary reaction channels: the system CH* i. - 
NHs,. Saxer, A.; Richter, R.;  Villinger, H.; Lindinger, W.; 
Futrell, J.H. (Innsbruck Univ., Austria. Inst. fuer Experi- 
mentalphysik; Utah Univ., Salt Lake City, USA. Dept. of 
Chemistry). Feb 1986. NTIS (US Sales Only), PC A17/MF 
A01. File Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria © Feb oa, 

The total rate cients ksub(t) and relative abundances of 
the association product CHsNH* s as opposed to the abundances of 
the binary products CHsub2NH*: and NH*, (including traces of 
NH*s) have been obtained in the energy regime from 0.047 <= 
KEsub(cm) <= 0.2 eV in a helium buffer (0.2 Torr <= p <= 
1.2 Torr). The increase of the abundances of the CHsNH* s product 
ion as a function of the helium pressure is observed to be well 
matched by the increase of the total rate coefficient ksub(t). Satura- 
tion for association is reached at p approx= 1 Torr, with ksub(c) 
being 4 x 10° cm 
tausub(d) deduced from the present data range from tausub(d) = 
1.3 x 10~* sec at 0.047 eV to tausub(d) = 1.8 x 10-* at 0.2 eV (with 
f, the stabilization factor being 0.27). Possible importance for inter- 
stellar clouds is indicated. 


52400 (INIS-mf—10450, pp 52-57) Translational spec- 
troscopy study of the charge transfer reaction of helium ions 
with xenon. Howard, S.; Rockwood, A.; Futrell, J.; 
ae F.; Kuen, I. (Utah Univ., Salt Lake City, USA. 
Dept. of Chemistry; Innsbruck Univ., Austria. Inst. fuer = 
perimentalphysik). Feb 1986. NTIS (US Sales Only), PC 

pana A01. File Number DE86703298. (CONF-860227— 


From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Translational energy changes were measured in the Utah 
crossed-beam apparatus to explore internal energy changes in the 
charge transfer reaction He* + Xe — He + Xe*. Laboratory an- 
gular and energy distributions were taken at angles from 85 to 92°. 
The energy distribution thus obtained was compared with that due 
to ionization of a xenon beam by electrons and it is concluded that 
the CT produced xenon beam has a wider energy distribution than 
that produced by electrons. Comparisons are made with previous 
measurements to suggest reaction channels and a potential energy 
diagram of the compound molecule existing during the collision. 


52401 (INIS-mf— 10450 66) Ionization of low excited 
collisions with molecules. 


He(n'P) atoms in thermal Pesnelle, 
A.; Ronge, C.; Perdrix, M.; Watel, G. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette, France. 
Service de Physique Atomique). Feb 1986. NTIS (US Sales 
Only), PC A17/MF AOl. File Number DE86703298. 
(CONF-860227—). 


sec”! (at 0.047 eV, KEsub(cm)). The lifetime - 
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From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 


52402 (INIS-mf—10450, pp 67-72) Mechanisms for asso- 
ciative ionization in He(5*°P)+ He collisions at thermal ener- 
gies. Runge, S.; Pesnelle, A.; Perdrix, M.; Watel, G.; Cohen, 
J.S. (CEA Centre d'Etudes ’Nucleaires de Saclay, 91 - a 
sur-Yvette, France. Service de Physique Atomi ge 
Alamos National Lab., NM, USA). "Feb 1986. S (US 
Sales Only), PC A17/MF A01. File Number DE86703298. 
(CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Homonuclear associative ionization taking place in collisions 
between two identical atoms, one of them in an excited state is a 
fundamental process in noble gas discharge. In this work attempts 
were made to determine the mechanisms for the HMJ in the pres- 
ence of helium atoms. In a crossed-beam experiment the energy de- 
pendence of the cross section was measured and calculations were 
performed to draw conclusions about the mechanisms. An exten- 
sion of the multi-state-curve crossing model of J.S. Cohen shows 
good agreement with the measured cross section. 

52403 ee eee pp 163-168) Translational 

energy spectroscopy of single electron capture in Ar” -He, 
Ne collisions (0.5 - 5 keV). Jellen-Wutte, U.; Schweinzer, J.; 
Vanek, W.; Winter, H. (Technische Univ., Vienna, Austria. 
Inst. fuer Allgemeine Physik). Feb 1986. NTIS (US Sales 
Only), PC A17/MF AOl. File Number DE86703298. 
(CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

We have performed scattering angle-dependent translational 
energy spectroscopy for single electron capture in collisions of 
Ar*™ (0.5 - 5 keV) with He and Ne. For THETA = 0, our data 
agree very well with those of other groups. Calculations have been 
made to investigate the undulatory structure superimposed on the 
scattered particles intensity vs. scattering angle. This effect results 
from interference between trajectories belonging to electron cap- 
ture before and after passing distance of closest approach. The 
agreement between corresponding calculations and the measured 
data is satisfactory. If a similar analysis is performed for a larger set 
of data obtained from scattering angle-dependent TES, one can 
probably evaluate the matrix elements for the corresponding elec- 
tron capture processes and thus make a more detailed comparison 
with results from more elaborate calcualtions. 


52404 (INIS-mf—10450, pp 269-271) Reactions and 
properties of ion clusters. Stace, A.J. (Sussex Univ., Brigh- 
ton, UK. School of Molecular Sciences). Feb 1986. Ss 
(US Sales Only), PC A17/MF A0Ol. File Number 
DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

A review paper is given based on experimental results given 
in other papers of the authors and of others. By carefully control- 
ling the nozzle conditions in the adiabatic expansion of gas mixture, 
it is possible to form clusters of the type Arsub(n).X and 
(CO,2)sub(n).X, where X ranges from I, to (CHsCH2),CO. When 
these clusters are ionized by electron impact it is observed that X 
undergoes extensive unimolecular fragmentation without causing a 
significant loss of the inert gas component. Through the prepara- 
tion of these types of mixed clusters, we have sought to separate 
out the ‘roles’ played by the various cluster components, i.e. energy 
loss via inert gas evaporation versus the unimolecular decomposi- 
tion of the molecular ion. Six reactions are listed and qualitative 
conclusions on reactions and properties of ArX* clusters are made. 


52405 (INIS-mf—10450, pp 294-299) Electron attach- 
oe on ee ee ee ee 
Knapp, M.; Echt, O.; Kreisle, D.; Maerk, T.D a, 
E. onstanz Univ., Germany, FR). Feb 1986, NTS 
Sales Only), PC Ai7/MF Adi. File Number DESGAISIG. 
(CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 





7135 / ERA-11/22 


Relative cross sections of cluster ions formed by electron at- 
tachment to neutral CO. and N2O clusters are measured. For the 
first time, resonances of CO~2 and (N20) sub(n), n> =1 could be 
obtained. A shift in the resonance with increasing cluster size is ob- 
servable for all types of cluster anions. 


52406 (INIS-mf—10450, pp 324-329) Electron ionization 
and electron attachment to van der Waals clusters. Leiter, K.; 
Ritter, W.; Stamtovic, A.; Stephan, K.; Maerk, T.D. (Inns- 
bruck Univ., Austria. Inst. fuer Experimentalphysik). Feb 
1986. NTIS (US Sales Only), PC A17/MF AOl. File 
Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Electron interaction with van der Waals clusters produced 
by supersonic expansion has been studied with a double focussing 
mass spectrometer. In particular we have investigated here, (i) the 
production and stability of singly charged Ar cluster ions (evolu- 
tion of magic numbers in the mass spectrum; dissociation channels 
for unimolecular (metastable) decay as a function of cluster size (up 
to n = 25) and stagnation conditions), and (ii) the electron attach- 
ment to O2 and CO, clusters discovering a highly efficient attach- 
ment channel with electrons close to zero energy. 


52407 (INIS-mf—10450, pp 331-336) Dissociation of 
cluster ions. Kreisle, D.; Echt, O.; Knapp, M.; Recknagel, 
E. (Konstanz Univ., Germany, F.R.). Feb 1986. NTIS (US 
Sales Only), PC A17/MF A0O1. File Number DE86703298. 
(CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

e loss of monomers following electron impact ionization 
causes a significant enhancement of the intensity anomalies (‘magic 
numbers’) in mass spectra of xenon clusters. The dissociation rates 
are measured on a microsecond timescale for clusters containing be- 
tween 10 and 79 atoms. Each anomaly in the dissociation rates cor- 
responds to an intensity anomaly (‘magic number’) in the mass spec- 
trum. We have also carried out measurements on the dissociation of 
multiply charged cluster ions. Triply charged CO: clusters of size n 
approx=114 break extremely asymmetrically, the doubly charged 
carrying 92% of the mass. 


52408 (INIS-mf—10450, pp 350-357) Recent VT-SIFT 
and VT-SIFDT studies of ion/neutral reactions. Adams, 
N.G.; Smith, D. (Birmingham Univ., UK). Feb 1986. NTIS 
(US Sales Only), PC A17/MF AOl. File Number 
DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

We summarize some recent results obtained using our vari- 
able-temperature selected ion flow tube (VT-SIFT) and variable 
temperature selected ion flow drift tube (VT-SIFDT) apparatuses. 
The VT-SIFT studies include measurements of the rate coefficients 
for ion/polar molecule reactions at 200K which show good agree- 
ment with recent theoretical predictions, and also some kinetic 
studies which we have carried out in in order to obtain thermoche- 
mical data. The VT-SIFDT work includes the study of the slightly 
endothermic reactions of N* with Hz, HD and Dsub2, further work 
on the much studied O*2 + CH, reaction and a study of the terna- 
ry association reactions of CH*s with some diatomic molecules as a 
function of temperature and of the centre-of-mass interaction 
energy of the reactants. 


52409 (INIS-mf—10450, BP. 366-371) Low energy crossed 
- beam study of the reaction N* + O2. — NO* + O. Ger- 
lich, D.; Wirth, M. (Freiburg Univ., Germany, F.R. Fakul- 
taet fuer Physik). Feb 1986. NTIS (Us Sales Only), PC 
A17/MF AO1. File Number DE86703298. (CONF-860227— 


From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

The reaction N* + O2 —-- NO* + O has been studied at col- 
lision energies between 0.35 eV and 10 eV using a guided beam dif- 
ferential scattering apparatus. Above 3 eV, we find scattering dia- 
grams, characteristic of a direct process and a tendency to convert 
translational energy into internal excitation. This is in excellent 
agreement with former beam experiments (Tully et al. (5)). Some 
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structures in the velocity distributions in outlies. A sharp 
cutoff at AEsub(t) < -4.2 eV (lowest three body channel) indicates 
that dissociation of the NO* occurs only if the O atom is in its 
ground state and that there is a propensity to transfer most of the 
available energy into the NO* products. Below 3 eV an other reac- 
tion mechanism becomes dominant, the angular distributions spread 
out and the kinetic energy release increases. At 0.35 eV about 30% 
of the exothermicity appears as translational energy. This result 
agrees satisfactory with recently measured visible and infrared che- 
miluminescence data. 


52410 Oe eee pp 175-180) Reactive sputter- 
ing. DeVries, A.E. (FOM-Instituut voor Atoom-en Mole- 
cuulfysica, Amsterdam, Netherlands). Feb 1986. NTIS (US 
Sales Only), PC C ANS A01. File Number DE86703298. 
(CONF-860227. 

From 5. ouepeiian on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

In reactive sputtering the material removed is different from 
that initially present in the solid. In the present work sputtering of 
neutrals by impinging keV ions and by electrons of a few hundred 
eV is outlined. In section 2 experiments on condensed gases are de- 
scribed. Chemical reactions in the solid are initiated by the imping- 
ing energetic particles. In section 3 the solid is silicon. Besides the 
energetic charged species a thermal neutral beam is directed onto 
the target and reactions take place between this neutral beam and 
the target atoms. Mass and energy spectra of sputtered fluxes are 
discussed. 


52411 (INIS-mf—10450, pp 181-187) Physics of plasma 
etching and plasma deposition. Schram, D.C.; DeHoog, F-.J.; 
Bisschops, T.J.; Kroesen, G.M.W. (Technische Hogeschool 
Eindhoven, Netherlands). Feb 1986. NTIS (US Sales Only), 
se0zT A011. File Number DE86703298. (CONF- 

From 5. symposium on atomic and surface physics; Ober- 
traun, — (9 Feb 1986). 

e discuss the physics basing on a model in which the 
olamseestiline eaalietie dada tn tito 1) plasma production 
2) plasma flow + radicals 3) gas adsorbed layer 4) modified sur- 
face, damaged and influenced 5) undisturbed solid or liquid state. A 
discussion is done and illustrated with plasma data on two exam- 
ples: 1) the etching of SiO. with CF,-Ar plasma mixtures in a single 
wafer plasma etching apparatus. 2) the deposition of carbon layers 
with CH,-Ar-Ho-plasmas. 


52412 ate pp 188) Interaction of slow 
multiply charged ions with surfaces. Varga, P. (Technische 
Univ., Vienna, rome ay Inst. fuer Allgemeine Physik). Feb 
1986. NTIS (US Sales Only), PC A1l7/MF AOl. File 
Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 


52413 SS pp 189-194) Modelling of basic 
processes in plasma Behnke, J.F.; Deutsch, H.; Ker- 
sten, H.; Rutscher, A. (Ernst-Moritz-Arndt-Universitaet, 


Greifswald, German Democratic Republic. Sektion Physik/ 
Elektronik). Feb 1986. NTIS (US Sales Only), PC A17/MF 
AO01. File Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

To interpret the monotonous and non-monotonous tempera- 
ture dependencies of the etch rate R(T) the already proposed 
simple kinetic model is used for the determination of important ki- 
netic parameters, as activation energies, time constants etc. In gen- 
eralization of the model additional processes (e.g. physical sputter- 
ing) are taken into account. 


52414 eee Pee 195-200) Plasma parameters 
and SiO. etch rates a CF,-plasma. Bisschops, T.J.; 
DeH F.J.; Schram, D. C. (Technische Senda Eind- 
hoven, Netherlands). Feb 1986. NTIS (US Sales Only), PC 
A17/MF A01. File Number DE86703298. (CONF-860227— 
). 
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From 5. symposium on atomic and surface physics; Ober- 
traun, ae (9 Feb 1986). 
In this contribution a number of experimental data concern- 


values of electron densities, etch rates and ratio of fluorine to argon 
emission as a function of pressure are presented. 


52415 (INIS-mf—10450, pp 203-205) Ion-molecule-reac- 
tions pertaining to etching plasmas. Richter, R.; Lindinger, 
W. (Innsbruck Univ., Austria. Inst. fuer Experimentalp hy- 
sik). Feb 1986. NTIS (US Sales Only), PC Al7/MF AOI. 
File Number DE86703298. (CONF- 860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Mixtures of CF, with O2, sometimes diluted by rare gases or 
Ne are commonly used in plasmas for the etching of SiO. and 
SisN,. In the present work we have investigated several ion-neu- 
tral-reactions, which may contribute substantially both to the cre- 
ation of etching radicals, such as F atoms and to typical ions ob- 
served with high intensities in etching plasmas, containing the 
above mentioned gases. 


52416 (INIS-mf— 10450, pee 206-211) Internal energy dis- 
rae a: of SiC] molecules, laser sputtered from silicon in a 
lorine atmosphere. DeJonge, R.; Majoor, J.; Benoist, K.; 
Devries, D. (FOM-Instituut voor Atoom-en Molecuulfy- 
sica, Amsterdam, Netherlands). Feb 1986. NTIS (US Sales 
Only), PC A17/MF AOl. File Number DE86703298. 
(CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

A Si (1,1,1) surface is irradiated in a chlorine atmosphere 
with excimer laser photons of 248 nm. One of the species being 
sputtered is SiCl. With a laser induced fluorescence technique the 
vibrational and rotational distributions of the ground state SiCl 
molecules are determined. The internal energy distribution obtained 
cannot be represented by a thermal equilibrium. Possible reasons 
are discussed. 


52417 (INIS-mf—10450, pp 212-213) Sputtering studies 
of Cr, Cr.O; and CrsC, targets. Husinsky, W.; Betz, G. 
(Technische Univ., Vienna, Austria. Inst. fuer Allgemeine 
Physik). Feb 1986. NTIS (US Sales Only), PC A17/MF 
AO1. File Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 


52418 (INIS-mf—10450, pp 240-245) Interaction of fast 
N*2 ions with a Ni(111) surface. Wille B.; Snowdon, 
K.J.; Imke, U.; Heiland, W. (Osnabrueck Univ., Germany, 
FR). Feb 1986. NTIS (US Sales Only), PC A17/MF AOL. 
File Number DE86703298. (CONF-86022 7—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

In the context of sputtering experiments, studying the back- 
scattering of fast ion beams is a useful way to study inelastic ion- 
surface interactions, since then the trajectories and energies of the 
particles are well defined. This same argument holds for the scatter- 
ing of fast molecular ions. We give a short account of our experi- 
ment where N*2 was scattered from a Ni(111) surface. The meas- 
ured energy distributions of scattered N atoms are discussed with 
regard to vibrational and rotational energy transfer during scatter- 
ing. 


52419 ae pp 86-91) Electron correlations 
and Stark quenching in the H™ ion. Bryant, H.C.; Stewart, 
J.E.; en Butterfield, K.B.; Clark, D.A.; ‘Donahue, 
IB: Gram, P. A.M; MacArthur, D.W.; Yuan, V.; Comtet, 
G. (New Mexico Univ., Albuquerque, USA; Los Alamos 
National Lab., NM, USA; Paris-11 Univ., 91 - Orsay, 
France). Feb 1986. NTIS (US Sales Only), PC AI1/ME 
AO1. File Number DENNIS (CONF- senta7—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 — — 

Our study of the quenching by an electric field of several 
euntpaniaes tam 18s ion suggests a strong dependence 
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upon the internal correlation quantum number, A, which describes 
the nature of the radial correlations of the two electrons. When A 
= +1, the states are surprisingly resistant to quenching, but not so 
in the case when A = -1. There seems to be no strong dependence 
upon the two angular correlation quantum numbers, K and T. 


52420 (INIS-mf—10450, pp 82-85) Multiphoton dissocia- 


oni, ; Rome Univ., Italy). Feb 
1986. NTIS (US Sales Only), PC A17/MF AOl. File 
Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Multiphoton absorption and the related dissociation and ioni- 
zation phenomena add new possibilities to the study of excited 
states dynamics in atomic and molecular systems. Multiphoton tran- 
sitions are predicted and observed whenever atoms or molecules 
interact with sufficiently intense electromagnetic radiation. What 
concerns the multiphoton absorption and dissociation of polyatomic 
molecules induced by IR laser radiation a series of studies has been 
done all over the world in the past decade, in view of the possibili- 
ty offered to selective chemistry and laser isotope separation. Few 
examples of what has been obtained in some laboratories active in 
the field, in particular in Frascati labs for what concerns experi- 
ments in the discrete, in the quasi-continuum and in the continuum 
regions are here reviewed and discussed. 


(IPNO-T—85-06) U** spectroscopic properties in 
Dsub(2d) with ThCl, UC and ThSiQ,. Khan Malek, C. 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nu- 
cleaire; Paris-1i Univ., 91 - Orsay co 1985. 144p. A 
French). NTIS a Sales Only), PC AO7/MF AO1. 
Number DE86752466 

This thesis is viiliiima with the study of the electronic 
structure of the tetravalent actinide ions in solid state. The tech- 
nique used was high resolution optical spectroscopy. We deal with 
the U* ion (sf?) in the monocrystals ThClh, UCh, and ThSiOQ, 
where the U* ion is substituded for the Th* ion by doping. Visi- 
ble and infrared optical spectra were recorded between 300 and 
4.2K. With these three compounds, it is possible to compare the in- 
fluence of different environments of D/sub 2d/ symmetry: real 
symmetry for U“ in UC and ThSiQ,; approximate symmetry in 
ThCk, whose structure is incommensurate and modulated at low 
temperature. The fitting of the data was carried out by diagonaliz- 
ing the hamiltonian which describes the interactions of the U* ion 
in a crystal field with its environment. This fitting procedure led to 
a coherent set of spectroscopic parameters. The fluorescence of U“ 
was observed in ThCl, and ThSiQ, and the effect of the incommen- 
surate structure of ThCl, on the optical spectra was studied. The 
symmetry of the U* sites was identified by site selective excitation 
experiments and a relationship between the incommensurate struc- 
ture and the lifetime of U“* energy levels was found. In conclusion, 
the U* energy levels in a relatively low crystal field were deter- 
mined for compounds that have a similar coordination polyhedron 
about the actinide ion. The values for these energy levels were then 
compared to those of lanthanide and 3d elements. 


52422 (KVI—1984) KVI annual report 1984. Jansen, 
J.F.W.; —— R.A.R.L. (eds.). (Rijksuniversiteit Gronin- 
finy ms lands). h Versneller Inst.). 1985. 141p. 

KNAW, Kloveniersburgwal 29, 1011 JV Amster- 


This annual report of the Kernfysisch Versneller Instituut, 
Groningen (Netherlands) comprises an inventory of the research 
during 1984. It ranges over experimental nuclear physics; theoreti- 
cal nuclear physics; atomic and surface physics; nuclear solid state 
physics; nuclear medicine; environmental physics; experimental 
techniques and instrumentation. Each research division presents a 
short report of the state of the art. Reports with new or provisional 
results are included in Atomindex separately. 125 refs.; 100 figs.; 15 
tabs. 
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52423 (LUNFD6/NFFA—1009/1-53(1985)) Investiga- 
tions of highly ionized atoms using fast ions and laser pro- 
duced plasmas with astrophysical applications. Jupen, C. 
(Lund Univ. (Sweden). Dept. of Physics). 24 May 1985. 
Sip. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86703299. 

Lifetime measurements using the beam-foil technique have 
been performed in He-like oxygen and fluorine, Be-like nitrogen 
and oxygen and Na-like sulphur and chlorine. Hyperfine induced 
decay of the 1s2p *Po level in F VIII has been observed. Accurate 
oscillator strengths of the 2s? 1S-2s2p 'P transition in N IV and O 
V and 3s?S-3P*sp(p) transition in S VI and Cl VII have been ob- 
tained. Spectropic studies in highly ionized F, S, C and the iron 
group elements from K to Ni using sparks, beam foil technique and 
laser produced plasmas have been undertaken. The spectra of Cl 
VII and Cl VIII have been studied in the wavelength region 100- 
6000 Aa. The Ne-like sp* 3s, 3p and 3d configurations have been 
studied up to Fe XVII. Along with these experimental studies ab 
initio relativistic calculations for isoelectronic comparisons have 
been performed. The 2p‘ 3s, 3p and 3d configurations have been 
analysed in S VIII, Cl [IX and Ti XIV. Based on isoelectronic ex- 
trapolation identification of Fe XVII and Ni XIX in solar flares has 
been made. With 69 refs. 


52424 (UCRL—50021-84, pp 6.101-6.102) Far-wing ab- 
sorption in Na-Ar collision. Kulander, K.C. Jun 1985. NTIS, 
PC A21/MF A01. File Number DE86005297. 

In Laser program annual report 1984. 

Collision-induced absorption and emission at wavelengths 
well removed from line center play important roles in many atomic 
and molecular processes. The authors have developed the theory 
and computer codes to calculate exact quantum mechanical cross 
sections for these optical and radiative collisions between atoms. 
The authors also have produced a quasi-classical model that can ef- 
ficiently generate accurate absorption cross sections. This model 
cannot, however, give branching ratios for the final-state popula- 
tions. Their codes and model can be used to study the propagation 
of nearly resonant light through gaseous media and to calculate ac- 
curate gain and absorption cross sections for the far wings of 
atomic transitions. The authors have used their theory to study the 
collision-induced absorption by sodium in argon for wavelengths in 
the vicinity of the resonance lines D, and D2. 


52425 (UCRL—50021-84, pp 6.103-6.104) Resonances in 
atom-diatom reactions. Kulander, K.C. Jun 1985. NTIS, PC 
A21/MF AO01. File Number DE86005297. 


In Laser pro oy report 1984. 


A model co! symmetric reactive scattering system (A- 
B-A), which exhibits a highly oscillatory reaction probability as a 
function of collision energy, has received considerable recent atten- 
tion. Resonances in molecular systems are important because they 
can change reaction cross sections by orders of magnitude over 
small energy ranges. Resonances can be studied via their absorption 
spectra, which can become highly complicated. For example, the 
recently reported infrared predissociation spectrum of Hs* con 
tained approximately 27,000 lines across only 222 cm™*. Many of 
the lines represent transitions between two states, both of which 
contained energies above the dissociation threshold (i.e., molecular 
resonances). The existence of long-lived vibrational resonances with 
at least 5 eV of internal energy in this molecular ion is indeed sur- 
prising. To understand such complex spectra, they must develop 
methods for characterizing the resonant states of this and other 
molecules. 


52426 (UCRL—50021-84, pp 6.104-6.105) Atomic pho- 
basis-function i 


toionization by complex Rescigno, 
T.N. Jun 1985. NTIS, PC A21/MF AOl. File Number 
DE86005297. 

In Laser program annual report 1984. 

Gaseous photoionization processes can play a critical role in 
determining the efficiency of short-wavelength pump sources and 
the ultimate gain possible in many gas lasers. Although significant 
improvements in the measurement of ground-state photoionization 
cross sections have been made in the last decade, measuring abso- 
lute cross sections for excited-state photoionization remains ex- 
tremely difficult. The authors have developed a practical theoreti- 
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cal technique for computing photoionization cross sections based on 
the method of complex basis functions. The method has proven to 
be a practical tool for characterizing resonance (autoionizing) states 
of many electron atoms and molecules. More recently, they have 
extended this technique to study nonresonant scattering as well. 


52427 (UCRL—50021-84, pp 6.105-6.107) Relativistic 
calculations on systems, Winter, N.W. Jun 1985. 
NTIS, PC A21/MF A01. File Number DE86005297. 

In Laser program annual report 1984. 

Ab initio calculations on polyatomic molecules and solids 
have progressed to the extent that complexes containing any atom 
in the periodic table can now be treated. The authors have devel- 
oped a new program to carry out configuration interaction (CI) 

calculations over spin orbitals that have been determined using an 
REP. The CI Hamiltonian contains an ab initio one-electron spin- 
orbit operator determined from the REP. Therefore, the CI calcu- 
lation not only introduces electron correlation, but allows for orbit- 
al relaxation and energy-level shifts due to spin-orbit coupling. 
During 1984, they have written programs to evaluate the integrals 
over the U/sup AREP/and U/sub SO/ operators and rewritten the 
CI program to diagonalize the Hamiltonian over spin orbitals. The 
CI program is now being tested on the complexes UFe, NpFe, and 
PuFs. 


52428 (UCRL—50021-84, pp 6.107-6.108) Modeling 
noise in strong laser-atom interactions. Shore, B.W. Jun 
1985. NTIS, PC A21/MF A0Ol1. File Number DE86005297. 

In Laser program annual report 1984. 

The response of an atom to near-resonant radiation changes 
dramatically as the radiation intensities increase. In collaboration 
with colleagues at the University of Rochester and the Polish 
Academy of Sciences, they examined examples of interruption- 
process effects on observable properties of atomic excitation. They 
published accounts of our work as a series of four papers. 


52429 (UCRL—50021-84, pp 6.108) Gating of population 
flow in B.W. Jun 


resonant excitation. 
1985. NTIS, PC A21/MF A0O1. File Number DE86005297. 

In Laser program annual report 1984. 

As a part of an ongoing effort, the authors examined a 
model in which excitation probability flows along a multistate chain 
of energy levels driven by coherent photoexcitation. They exam- 
ined the gated interruption of this probability flow caused by a 
strong coupled side branch on the excitation chain. They found 
that, if the side branch is itself a chain rather than a single transi- 
tion, then flow inhibition occurs if the number of branch transitions 
is odd. No inhibition occurs if the number is even. Such inhibition 
provides a limiting bound on the intensity of ASE. 


52430 (UCRL—95110) Electron ionization of 
heavy ions: some surprises. Yo , S.M. (Lawrence Liver- 
more National Lab., CA (USA). A Div.). 22 Aug 1986. 
Contract W-7405-ENG-48. 7p. (CONF-8608108—2). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86015157. 

From International seminar on dynamic processes of highly 
charged ions; Susono, Shizuoka-ken, Japan (21 Aug 1986). 

This paper reports the results of calculations of electron 
impact ionization cross sections for a variety of heavy ions using a 
et Ee ee 
scribed by a Hartree-Fock wavefunction. The scattering matrix ele- 
ment is represented by a triple partial wave expansion over inci- 
dent, scattered, and ejected (originally bound) continuum states. 
These partial waves are computed in the potentials associated with 
the initial target (incident and scattered waves) and the residual ion 
(ejected waves). A Gauss integration was performed over the distri- 
bution of energy between the two final state continuum electrons. 
For ionization of closed d- and f-subshells, the ejected f-waves were 
computed in frozen-core term-dependent Hartree-Fock potentials, 
which include the strong repulsive contribution in singlet terms 
which arises from the interaction of an excited orbital with an 
almost closed shell. Ground state correlation was included in some 
calculations of ionization of d’® subshells. 
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62431 Semiclassical calculation of eigenvalues for higher 
order resonances in nonseparable oscillator systems. Noid, 
D.W.; Marcus, R.A. (Oak Ridge National Laboratory. , Oak 
Ridge, Tennessee 37831). Journal of Chemical Mose 85: 
No. 6, 3305-3312(15 Sep 1986). Contract AC05-840R21400. 

It is shown how the “trajectory-close method” introduced in 
earlier papers of this series can be used to treat other resonant sys- 
tems semiclassically. The method, which does not involve the use 
of any curvilinear coordinate system, is illustrated for two coupled 
oscillators which have 3:1, 4:1, 5:1, 3:2, and 5:2 internal resonances. 
It is readily executed and it is shown how it can be extended to the 
three-oscillator case. This work supplements our earlier studies of 
1:1, 2:1, and 3:1 resonant systems using this technique. Shapes of 
eigentrajectories and of corresponding quantum mechanical wave 
functions are compared for each of these systems. The paper also 
contains a survey of and comparison with other semiclassical meth- 
ods which have been applied to systems with internal resonances. 


52432 Axion bremsstrahlung by an electron beam. Tsai, 
Y.S. (Stanford Linear Accelerator Center, Stanford Univer- 
sity, Stanford, California 94305). Physical Review [Section] D: 
Particles and Fields; 34: No. 5, 1326-1331(1 Sep 1986). Con- 
tract AC03-76SF00515. 

Compact expressions for energy-angle distribution and 
energy distribution for axion from electron scattering on an atomic 
target are derived using the generalized Weizsacker-Williams 
method. The axion flux from an electron beam dump is estimated. 
It is also shown that even in a proton beam dump, the mechanism 
of producing axions is still predominantly due to electrons in the 
dump. 


Energy levels of the second spectrum of curium, 
Gn I II. Worden, E.F.; Conway, J.G.; Blaise, J. (Lawrence 
Livermore National Laboratory, University of California, 
Livermore, California 94550). Journal of the Optical Society 
of America B: ae Physics; 3: No. 8, 1092-1101(Aug 
1986). Contract W-7405-ENG-48. 

The curcium emission spectrum from electrodeless lamps has 
been observed from 2400 to 26 500 A-circle. About 30% of the 
14,250 observed lines have been assigned by experimental methods 
as Cm II lines. Analysis of the spectrum has produced 432 odd 
levels and 162 even levels of Cm II that combine to classify more 
than 4,100 curium lines. The energy levels are listed, and most have 
Lande-acute-accent g-italic values from Zeeman effect data as well 
- a8 isotope shift and Lande g-italic values. A table containing the 
lowest level found for each of the eight identified electronic con- 
figurations is given. The ground state of the ion is the eee 
0/sub 7//sub \/sub 2/ level of the (Rn) 5f-italic’7s-italic? 
ration. The next electronic congfiguration is 5f-italic* 7s-italic, 
whose lowest level is the *F-italicis/sub \ /2 level at 2093.87 cm=*. 


52434 Ai resonances in atomic Ga, In, and 
Pb. Krause, M.O.; Svensson, A.; Fahlman, A.; Carlson, 
T.A.; Cerrina, F. ‘(Oak Rid Cee Lab., TN, USA; 
Wisconsin Univ., Madison, USA. Dept. of Electrical and 
Computer Engineering). Zeitschrift fuer Physik D: Atoms, 
Molecules and Clusters; 2: No. 4, 327-335(Aug I 1986). 
Autoionization resonances of the type (n-1) d->np, where n 
pertains to the outermost shell of Ga, In and Pb, were studied with 
the use of electron spectrometry in combination with synchrotron 
radiation. The relative strengths of the exit channels for the various 
resonance states were measured. In the case of Ga and In, a com- 
plete partitioning of the total absorption cross section into the s? 'S, 
sp 'P, and sp *P components (exit channels) was achieved, and in 
the case of Pb the decay of the resonance states into the major exit 
channels 6s*6p *Psub(1/2), 6876p *Psub(3/2), 6s6p? *Psub(1/2)3, 
6s6p? *Dsub(3/2) and 6s6p? *Psub(1/2) was determined. In Ga, 
strong coupling was observed for those states of the 4p? manifold 
that have the same symmetries as the final ionic states, e.g. 4p? *P 
proportional 4s4p *P and 4p? 'Sproportional4s? *S. In In, there is a 
similar, but weaker correlation, which also includes two-electron 
excitation channels. between Ga and In shows that the 


Comparison 
sp *P channel is much stronger in In (52% vs 40% in Ga) while 
the sp 'P channel is correspondingly weaker (28% vs 37%), with 


the s? 'S channel remaining practically unchanged (20 vs 23%). In 
Pb, the 6s*6p *Psub(1/2) channel displays interference patterns due 
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to strong, competing direct transition, whereas the other channels 
do not, indicating population predominantly via the resonance 
states. 


52435 Negative ion source with low temperature trans- 
big —— optical ove Whealton, J.H.; Stirling, 

L. (to of Energy, Washington, DC). US Patent 
Wi 161. 22 ul 1986. Filed date 4 Mar 1985. vp. 

This patent describes an ion source for generating a beam of 
negative ions from a selected molecular species wherein the select- 
ed molecular species is introduced in a gaseous state into a chamber 
formed by an electrically conductive housing and including a con- 
verter plate having an ion converter surface disposed within the 
chamber, an ion extraction electrode forming a part of the housing 
disposed in front of the converter plate and having an exit slit 
therein through which the beam of negative ions produced in the 
chamber exit the chamber, an acceleration electrode disposed paral- 
lel to and spaced from the extraction electrode for accelerating the 
negative ions passing through the exit slit of the extraction elec- 
trode through the corresponding opening in the acceleration elec- 
trode. The converter plate is operated at a first potential relative to 
the housing so that positive ions of the species generated in a dis- 
charge plasma column extending over and spaced from the ion con- 
verter surface are accelerated into the converter surface to convert 
the positive ions to negative ions of the species by means of surface 
ionization and subsequently ejected from the converter surface back 
through the plasma column toward the exit slit in the extraction 
electrode and wherein the ion source is immersed in a magnetic 
field extending parallel to the converter surface. 


52436 High-resolution spectra of laser plasma 
sources in the grazing incidence region. Gohil, P.; Kaufman, 
V.; Mcllrath, T.J. (Lawrence Berkeley Laboratory, Berke- 
ley, California 94720). Applied Optics; 25: No. 13, 2040- 
2041(1 Jul 1986). 

Emission spectra from copper, ytterbium, and tungsten tar- 
gets in the region from 45 to 250 A-circle are presented in a dem- 
onstration of their utility as sources of intense XUV and soft X ra- 
diation. 


52437 Summary abstract: H™ ion production from differ- 
ent converter materials. Leung, K.N.; Ehlers, K.W. (Law- 
rence Berkeley Lab., CA). Journal of Vacuum Science and 
Technology, A: Vacuum, Surfaces, and Films; 3: No. 3, 1240- 
1241(May-Jun 1985). Contract AC03-76SF00098. 

It is possible to optimize the H~ production by choosing the 
proper converter material. In this experiment, the negative ion yield 
generated by different materials (such as Mo, Ti, V, Nb, Pt, Pd, 
Rh, Cu, Ta, Al, Au, LaBe, and stainless steel) in the pure hydrogen 
and cesium-hydrogen modes of operation was studied. The experi- 
ment was performed in a cylindrical multicusp ion source (20 cm 
diam by 18 cm long) with the open end enclosed by a stainless steel 
plate. A steady state hydrogen plasma was produced by primary 
electrons emitted from two tungsten filaments which were biased at 
-70 V with respect to the anode (chamber wall). In normal oper- 
ation, the source pressure was adjusted to 1.5 x 10~* Torr. 6 refer- 
ences, 1 figure. 


52438 Radiative charge transfer and radiative association 
of helium ions with neon atoms. , D.L.; Kirby, K.; 
Dalgarno, A. (Oxford Univ., England). Canadian Journal of 
Physics; 62: No. 12, 1622-1628(1984). 

Ab initio calculations are carried out for the dipole moments 
of the X*5*, A?Pi, and B*5* state of HeNe*, and the transition 
dipole moments connecting them. The effects of spin-orbit interac- 
tions are explored briefly. The transition dipole moments are used 
in a calculation of the rate coefficients of radiative charge transfer 
and radiative association of He* ions in neon and the associated 
spectra are obtained. Comparison with experimental data provides 
support for the conclusion that the radiation detected was emitted 
in the course of the collisions of He* with Ne. Some quantitative 
discrepancies remain which may arise from intensity stealing by the 
As*Pi/sub 1/2/ state from the X*%* state. 10 references, 6 figures, 
5 tables. 
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REFER ALSO TO CITATION(S) 52354, 52785 


52439 (AD-A—168082/6/XAB) Collisional-radiative 
model and Saha decrements for a nonequilibrium oxygen 
plasma, Memorandum report. Taylor, R.D.; Ali, A.W. 
(Naval Research Lab., Washington, DC (USA)). 20 May 
1986. 46p. (NRL-MR—5792). NTIS, PC A03/MF AOl1. 

When air is heated and becomes highly ionized, the primary 
constituents consist of nitrogen, oxygen, and their ions. Emissions 
from this plasma provide diagnostic information as well as contrib- 
ute to cooling the plasma. To describe such a plasma under none- 
quilibrium conditions one must known the population densities of 
various excited states. Using a time-dependent approach, a colli- 
sional-radiative model is developed for an oxygen plasma. Effective 
recombination and ionization coefficients are calculated for two 
specific cases, optically thin and optically thick in bound-bound uv 
radiation. The steady-state population densities for neutral and ionic 
states are presented in terms of their deviations from Saha equilibri- 
um predictions. These results show the approach of the plasma to a 
state of local thermodynamic equilibrium (LTE) as a function of 
electron temperatures between 1.0 and 3.0 eV and electron densities 
between 10** and 10'%/cc. 


52440 (AD-A—168814/2/XAB) Modeling and simulation 
of an imploding-plasma radiation source. Memorandum 
report. McDonald, S.W.; Ottinger, P.F. (Naval Research 
Lab., Washington, DC (USA)). 5 Jun 1986. 73p. (NRL- 
MR—S785). S, PC A04/MF AO1. 

A simple theoretical model of a cylindrically imploding gas- 
puff plasma radiation source is described. This treatment, based on 
MHD single-fluid equation, includes models for the plasma equa- 
tion of state, average ion-charge level and temperature dependence 
of x-ray emission. Numerical results simulating the Naval Research 
Laboratory GAMBLE II pulsed-power device with an imploding 
plasma load are presented and compared with experiment. Parame- 
ter optimization results indicate that a reduction in the gas-puff 
nozzle radius from 1.25 cm to 0.9 cm could perhaps double the ra- 
diation yield. 


52441 (CONF-8510358—1) Eigenmodes of classical fluids 
in thermal um. Cohen, E.G.D. (Rockefeller Univ., 
New York (USA)). 1985. Contract AC02-81ER10807. 22p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86015040. 

From 6. symposium of the ISIMM; Ban Honnef, F.R. Ger- 
many on Oct 1985). 

The eigenmodes of a classical fluid in thermal equilibrium 
are discussed. For long wavelengths and times, they can be com- 
puted from linear hydrodynamic equations. They are then the hy- 
drodynamic modes, in particular, the heat mode, which describes 
the diffusion of heat in the fluid and two sound modes. For short 
wavelengths and times they can be derived from linear kinetic op- 
erators. For low densities, the linear Boltzmann operator can be 
employed and the three most important eigenmodes are direct ex- 
tensions of the kinetic analogues of the heat and sound modes. For 
high densities, a generalization of the Boltzmann operator is used. 
The most important eigenmode is the extended heat mode, while 
next in importance come two eigenmodes that are extensions of the 
sound modes. These three extended hydrodynamic modes can be 
used to obtain the light and neutron spectra of fluids and vice 
versa. 42 refs., 8 figs. 


52442 (DOE/ER/10807—02) [Basic research problems 

related to energy]. Annual technical progress report. Cohen, 

E.G.D.; Case, K.M. (Rockefeller Univ., New York (USA)). 

18 Aug 1986. Contract AC02-81ER10807. 2p. NTIS, PC 

A02, A01; 1; GPO Dep. File Number D 14979. 
Basic research in fluid physics is summarized. 
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52443 (DOE/ER/60415—1) Vacuum ultraviolet electron- 
ic properties of liquids. Progress report, February 1, 1986- 
January 31, 1987. Painter, L.R. (Tennessee Univ., Knoxville 
(USA). Dept. of Physics and Astronomy). Jul 1986. Con- 
tract FG05-86ER60415. 12p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number D) 14678. 

The work on optical and photoionization measurements on 
ethylene glycol, diethylene glycol, triethylene glycol and tetraethy- 
lene glycol was recently completed. Studies were completed on ab- 
solute photoyield of this series of four n-ethylene glycols. Systemat- 
ic studies on doping of electrically insulating liquids which had dis- 
played little if any photoemission were conducted. The addition of 
alkali salts to the linear aldanes pentadecane and heptadecane re- 
vealed no statistically significant change in photoemission, despite 
observed increases in conductivity. This confined earlier prelimi- 
nary measurements on ionic doping reported for squalane and te- 
traethylene glycol. Comcomitant with this experimental effort, the- 
oretical studies based on diffusion of charge carriers on the surface 
of liquids were initiated. A major thrust of the current contract 
period has been the introduction of discharges needles and sub- 
merged conductors in the liquid to reduce the effects of surface 
charge. Photoemission from liquids previously showing no measura- 
ble yield demonstrates the placibility of using grids near a liquified 
surface to effect discharge. These studies are ongoing as appropri- 
ate grid configurations are examined. 4 figs. 


52444 (INIS-mf—10450, pp 258-262) Electrodic process- 
es in gas discharges inducing instabilities and structures. 
Mueller, K.G. (Essen Univ., Gesamthochschule, Germany, 
F.R. Fachbereich Physik). Feb 1986. NTIS (US Sales 
Only), PC A17/MF AOl. File Number DE86703298. 
(CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

The contact gas - electrode in a gas discharge is investigated. 
From special processes, influencing the current transport, instability 
mechanisms can be constructed leading to a bistable voltage-current 
characteristic. Common properties of these mechanisms as stable 
and metastable states, hysteresis, influence of fluctuations, and for- 
mation of structures are discussed. 


52445 (INIS-mf— 10450, oe 263-268) Endoergic charge 

transfer reactions in the cathode glow. Rozsa, K.; Mezei, P.; 

Apai, P.; Janossy, M.; Howorka, F.; Kuen, 1; Grindham- 

mer, M. " (Koezponti Elelmiszeripari "Kutato Intezet, Buda- 

pest, Hungary; Innsbruck Univ., Austria. Inst. fuer Experi- 

mentalphysik). Feb 1986. NTIS ‘(US Sales Only), ~ Al7/ 
A01. File Number DE86703298. (CONF-860227—). 

From 5. eats an tena iat anibas Giada tia 
traun, Austria (9 Feb 1986). 

Detailed measurements on voltage-current characteristics 
and on intensity of different spectral lines are presented in a dis- 
charge arrangement where the cathode glow can be concentrated 
in a way similar to how the negative glow is concentrated in the 
conventional hollow cathode discharge. In He-Cu system we found 
that the endoergic charge transfer reactions between fast He ions 
and ground state He atoms are enhanced. 


52446 (OUP—86-04) Signatures in the dayside aurora of 
plasma transfer from the magnetosheath. Sandholt, P.E.; 
Deehr, C.S.; A.; Lybekk, B.; Viereck, R.; Romick, 
G.J. (Oslo Univ. (Norway). Univ., Fair- 
banks (USA). Geophysical Inst.). Feb 1986. “ NTIS (US 
Sales Only), PC A03/MF A01. File Number EIONBISe 

Continuous ground-based observations of the dayside aurora 
provide important information, complementary to the in situ meas- 
a OO eee 
coupling between the magnetosheath and the magnetosphere. In 
this study observations of the polar cusp/dayside oval aurora from 
Svalbard, Norway, simultaneous observations of the nightside 
aurora from Poker Flat, Alaska, and the interplanetary magnetic 
field from satellites, are used to identify the ionospheric signatures 
of plasma transfer from the solar wind to the magnetosphere. The 
characteristics of motion, spatial scale, time of duration and repeti- 
tion frequency of certain dayside auroral forms which occur at the 
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time of large-scale oval expansions (IMJ? Bsub(z) < 0), are ob- 
served to be consistent with the expected optical signatures of 
plasma transfer through the dayside magnetopause boundary layer, 
in association with flux transfer events. Similarly, more large-scale 
(time and space) events are tentatively explained by the quasi 
steady-state reconnection process. 42 refs. 


52447 Mathematical aspects of a fluids. II. Non- 
rotating ‘He and Clebsch representations of symplectic two- 

cocycles. Kupershmidt, B.A. (The University of Tennessee 
Spac Institute, Tullahoma, Tennessee 37388; Center for 
adioen Studies, Los Alamos National Laboratory , Los 
Alamos, New Mexico 87545). Journal of ‘Mesematical ’ Phys- 
ics (New York); 27: No. 9, 2437-2444(Sep 1986). 

For nonrotating and rotating ‘He, the formulas for the Pois- 
son brackets and their canonical representations are shown to be 
particular cases of general Hamiltonian maps associated to symplec- 
tic two-cocycles on semidirect product Lie algebras of the type 
gX(W-italicdirect-sumV-italic*direct-sumV-italic). 


6450 High Energy Physics 
REFER ALSO TO CITATION(S) 53143 


52448 (INIS-mf—10148) [Institute for Theoretical Phys- 
ics of the Karl-Franzens-University Graz, Austria]. Progress 
report 1984/1985 (October 1985). Pucker, N. 
(Graz Univ. (Austria). Inst. fuer Theoretische Physik). Dec 
1985. 28p. (in German). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86703105. 

The research fields 1) electromagnetic processes in external 
fields 2) quantum mechanics and field theory 3) elementary parti- 
cles theory 4) mathematical physics 5) many-particles physics 6) 
semiconductor physics 7) energy topics and foundation of nuclear 
energetics, are briefly outlined. The major part contains a list of 


publications, guest lectures, theses and diploma works and lectures. 
52449 Annual meeting of the Division of Particles and 


ee ee eee Cre eee ee 
Oregon meeting. Hwa, R.C. (ed.). gapore Singa "1655p. 
World Scientific Publishing Co. ir Lid (1986). 105 
(CONF-850869—). World Scientific Publi 
Ltd., PO Box 128, Farrer Rd., Singapore 9128. he N seaaihee 
1186014710. Contract FG06-85ER40201. 
From Meeting of the Particles and Fields Division of the 
American Physical Society; ae rey USA (12 Aug 1985). 
Separate abstracts were prepared for 89 papers in these con- 
ference proceedings. (LEW) 
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— ALSO TO CITATION(S) 51710, 52541, 52546, 52548, 52550, 52552, 


52450 eee atat it iota and other 
meson spectroscopies. Lipkin, H.J. (Argonne National Lab., 
IL (USA)). May 1986, cenit W-31-109-ENG-38. 17p. 
(CONF-8604201—5). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86014577. 

From Antimatter physics at low energies; Batavia, IL, USA 
(10 Apr 1986). 

This talk is given from the point of view of an experimental- 
ist. Meson spectroscopy in the 1 to 3 GeV region is interesting be- 
cause experiments exploring this region, in particular radiative psi 
decay, have found a rich structure of resonances too complicated to 
unravel with any one experiment, and not easily interpreted with 
any one theoretical model. Noue of the theoretical calculations pre- 
dicting all kinds of interesting and exotic objects in this region is 
very convincing or reliable. Additional input from anti pp annihila- 
tion can be very useful in helping to find the answers to the follow- 
ing Open questions: what exactly is this spectrum, what are the 
masses and quantum numbers of the resonances, as determined from 
analysis of data without theoretical prejudices; how is this spectrum 
described by QCD, is there evidence for new kinds of states like 
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glue-balls, hybrids, axions, Higgses or multiquark exotics, and is 
there any evidence for new physics beyond QCD. 20 refs. 


(ANL-HEP-CP—86-68) Partial wave analysis of 

pp — NN7z and dibaryon resonances. Wicklund, A.B. (Ar- 

onne National Lab., IL (USA)). 1986. Contract W-31-109- 

NG-38. 10p. (CONF- 860575—38). NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE86014602. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

This talk summarizes results of a partial-wave analysis 
(PWA) of p up arrow p — Attn — pan in the dibaryon reso- 
nance region, using comprehensive data on single spin correlations 
from the effective mass spectrometer at the Argonne Zero Gradient 
Synchrotron. These results are compared with recent PWA for the 
bound nucleon final state, pp —> a7*d, by Bugg. These reactions are 
closely related, and neither displays Breit-Wigner resonance behav- 
ior in the larger waves. 13 refs., 7 figs., 3 tabs. 


52452 (BNL—38326) Correlations between the produc- 
tion of prompt positrons at low transverse momentum and the 
associated charged multiplicity. (Brookhaven rod — 
Upton, NY (USA). Physics Dept.; fteerbod)) I 
for Nuclear Research, Geneva (Switzer! "Con. 
tract AC02-76CH00016. 16p. (CONT-860701- 9). NTIS. PC 
A02/MF AO1; 1; GPO Dep. File Number DE86014766. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

The production of prompt positrons in pp-collisions at Vs = 
63 GeV and y - 0 has been measured as a function of the associated 
charged particle multiplicity over the P/sub T/ internal 0.12 < P/ 
sub T/ < 1.0 GeV/c. Preliminary results indicate that the produc- 
tion of positrons is proportional to the square of the mean multi- 
plicity at low P/sub T/ (< 0.4 GeV/c). Such a square dependence 
is not expected from final state sources such as hadronic brems- 
strahlung or hadronic decays. It could however indicate a produc- 
tion mechanism of the soft lepton continuum over an extensive 
volume during the early stages of the collision. 


52453 (BNL—38469) Limits on neutrino 

the Fermilab narrow band beam. Brucker, E.B.; J; 

P.F.; Kalelkar, M.; Koller, E.L.; Plano, R.J.; Stamer, P.E.; 
Baker, N.J.; Connolly, P.L.; Kahn, S.A.; Murtagh, M.J. 
(Rutgers--the State Univ., New Brunswick, NJ_ (USA); 
Brookhaven National Lab. Upton, NY (USA); Columbia 
Univ., New York (USA), 1986. Contract AC02- 
76CHO00016. 15p. (CONF-8606201—3; CONF-860701—13). 
NTIS, PC A02/MF A0O1; .GPO Dep. File Number 
DE86015148. 

From Neutrino '86; Sendai, Japan (3 Jun 1986). 

A search for neutrino oscillations was made using the Fermi- 
lab narrow-band neutrino beam and the 15 ft. bubble chamber. No 
positive signal for neutrino oscillations was observed. Limits were 
obtained for mixing angles and neutrino mass differences for nu/sub 
p/ — nu/sub e/, nu/sub p/ — nu/sub tau/, nu/sub e/ — nu/sub 
e/. 5 refs. 


52454 (CERN-EP—86-44) Review of neutrino masses and 
oscillations. Morrison, D.R.O. (European Organization for 
Nuclear Research, Geneva (Switzerland)). 4 Apr 1986. 43p. 
(CONF-8508139—3). NTIS Sales Only), A03 
A01. File Number DE86901773 

From 10. Hawaii topical enlinsiaes on particle physics; 
Honolulu, HI, USA (26 Aug 1985). 

An introduction is given to the subjects of neutrino masses 
and oscillations of neutrinos. Experimental methods are discussed 
and current results are reviewed. Those experiments which have 
given positive non-zero results are described critically. Future ex- 
periments and the need for them are described. 34 refs., 34 figs. 





7141 / ERA-11/22 


52455 (CERN-EP—86-106) Physics of high-p/sub T/ - 
at the CERN p anti p Collider. Nandi, A.K. (European Or 

tion for Nuclear Research, Geneva (Switzerland); 

Mary Coll., London (UK)). 6 Aug 1986. 12p. 

(CONF- 3606203—5). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86901769. 

From Symposium on multiparticle dynamics; Zeewinkle, 
Austria (13 Jun 1986). 

The inclusive one-jet cross-section has been measured in the 
UAI experiment at the CERN p anti p Collider at centre-of-mass 
(c.m.) energies Vs = S46 GeV and Vs = 630 GeV. The cross- 
sections are found to be consistent with QCD predictions. The ob- 
served change in the cross-section with the c.m. energy Vs is ac- 
counted for in terms of x/sub T/ scaling. distributions of 
high-mass jet pairs (180 < m/sub 2J/ < 350 GeV) have also been 
measured in the UA1 experiment at Vs = 630 GeV. We show that 
angular distributions are independent of the subprocess c.m. energy 
over this range, and use the data to put constraints on the definition 
of the Q? scale. The distribution for the very high mass jet pairs 
(240 < m/sub 2J/ < 300 GeV) has also been used to obtain a 
lower limit on the energy scale A/sub c/ of compositeness of 
quarks. We find A/sub c/ > 415 GeV at 95% confidence level. 
Results are presented on three-jet cross-sections, measured in the 
UAI experiment at the highest available subprocess c.m. energies 
(Vs > 150 GeV). The three-jet Dalitz plot and the three-jet angu- 
lar distributions show evidence for final- and initial-state brems- 
strahlung processes, in agreement with the leading-order QCD pre- 
dictions. A comparison of the yield of three-jet events with the 
yield of two-jet events is made to obtain information on the QCD 
coupling constant, a/sub s/ dot K/sub 3J//K/sub 2J/. 


52456 (CONF-8605182—1) Production of hadrons and 
leptons at high p/sub t/ and pairs at high mass. Kaplan, 
D.M. (Florida State Univ., Tallahassee (USA)). 1986. Con- 
tract AS05-76ER03509. 25p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86014874. 

From 7. Vanderbilt high energy physics conference; Nash- 
ville, TN, USA (15 May 1986). 

The experiment reported extends to higher beam energy the 
measurements of high-p/sub t/ particle production and high-mass 
pair production in N-N collisions, with improved resolution, parti- 
cle identification, and luminosity. Besides addressing quantum chro- 
modynamics issues, limits are set on the mass and lifetime of the 
axion. ZS refs., 19 figs. (LEW) 


(DEMO—83/15) Linguistic and algorithmic re- 
categories, to motion 
and particles. icopoulos, L. (Democritos 
Nuclear Research Center, Athens (Creece)). Oct 1983. 60p. 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE86901787. 
A linguistic and algorithmic restatement of the theory of cat- 
egories is proposed. A conception of motion and interactions of 
particles based on ternary categories follows. 35 refs. 


52458 (DOE/ER/03065—51) High Energy Physics 
progress report, 1985-1986. (Duke Univ., Durham, NC 
(USA). High Energy Physics Group). 23 Jul 1986. 33p. 
NTIS, PC A03/MF A AO01. File Number DE86014674. 

Progress is reported for experiments addressing: hadron-nu- 
cleus collisions, charm production from pp collisions at 400 and 800 
GeV/c, radial excitation of rho, direct photon and charmonium 
production, and search for a quark-gluon plasma in proton-antipro- 
ton collisions at 2 TeV. (LEW) 


52459 (DOE/ER/40033—113) Diffractive and _ rising 
cross sections. Goulianos, K. (Rockefeller Univ., New York 
(USA). of 10} 1986. Contract AC02-81ER40033. 
15p. (CONF-8605163—3). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86013358. 

From Workshop on physics simulation at high energies; 
Madison, WI, USA (5 May 1986). 

The energy dependence of the diffractive component of the 
icitahanattig. Gett sithinta Geemmaddnk Wi cagtithdien tb to 
rise of the total cross section at high energies is examined. 17 refs., 
9 figs. 
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52460 (LAL—85-01) ey ae monitoring and search 
for an e* through ey colliders. Courau, A.; 
Kessler, P. (Paris-11 Univ., o - heed (France). Lab. de 
l'Accelerateur Lineaire; College de France, 75 - Paris. Lab. 
de Physique Corpusculaire). Feb 1985. 13p. (LPC—85-02). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE86751275. 

At e*e™ supercolliders such as LEP/SLC, we suggest the 
use of ey scattering (where the photons are quasi-real one, generat- 
ed by one of the e*~ beams and interacting with the other) for the 
monitoring of experimental luminosities. The same process may also 
be used for searching for an e*, respectively determining a limit for 
its coupling constant, practically in the full mass range covered by 
such colliders. We discuss the experimental requirements and the 
results to be anticipated in that type of studies. 


52461 (LAL—85-06) Detector calibration, luminosity 
monitoring and search for an e* at HERA. Courau, A.; 
Kessler, P. (Paris-11 Univ., 91 - Orsay (France). Lab. de 
l’Accelerateur Lineaire; College de France, 75 - Paris. Lab. 
de Physique Corpusculaire). Feb 1985. 12p. (LPC—85-05). 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE86751276. 

We propose ey scattering, where the photons are quasi-real 
ones generated by the proton beam, to be used for electromagnetic 
calibration of the apparatus and for a normalization of experimental 
luminosities at HERA. The same process may also be used for 
searching for an e*, respectively determining a limit for its coupling 
constant, in particular in the mass range of 100-200 GeV. We dis- 
cuss experimental requirements and results to be anticipated. 


(LAL—85-15) Pion form factor in the time like 
ian 1.38 < VS < 2.28 GeV. Stanco, L. (Paris-11 Univ., 
91 - Orsay (France). Lab. de l’Accelerateur Lineaire). Apr 
1985. 5p. (CONF-850375—27). NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE86751277. 

From 20. Recontre de Moriond; Les Arcs, France (10 Mar 
1985). 

: Preliminary results from the DM2 experiment at DCI on the 
pion form factor are presented. Almost 200 events have been select- 
ed, 7 times the previous world statistics in the time like region 1,38 
to 2,28 GeV. The events exhibit a clear interference effect of the 
rho tail with a rho’ (1600). 


52463 (LAL—85-17) DM2 results on J/PSI decays. Au- 
gustin, J.E.; Calcaterra, S.; Cosme, G. (Paris-11 Univ., 91 - 
Orsay (France). Lab. de I’Accelerateur Lineaire). Apr ‘1985. 
9p. (CONF-850375—26). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86751274. 

From 20. Recontre de Moriond; Les Arcs, France (10 Mar 
1985). 

: Results of the DM2 experiment at DECI from 8.6+-1.5 10° 
produced J/PSI’s are presented on J/PSI decays into pantip and 
AantiA, and radiative decays into the hypothetical xi(2220), 
theta(1700), iota(1440) particles, and the etasub(C)(2980). 6 refs. 


52464 eg Polarization predictions for LEAR. 
Andersson, B.; Gustafson, G.; Flensburg, M.; Skoeld, L. 
(Lund Univ. (Sweden). Dept. of Theoretical Ph ysics). Jun 
1982. 1lp. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86703453. 

Large polarization properties have recently been experimen- 
tally found in quasi-two-body reactions. From these results, the ad- 
ditive quark model and assumptions on the relative size of some 
participant matrix elements (which will be motivated elsewhere as 
properties of colour confinement), we present prediction for the re- 
actions pp™ to YY~. 


52465 (PPA-SS—3, pp 163-176) Principles of electro- 
magnetic radiation interaction with matter. Ping, T.C. (Univ. 
of Malaysia). 1981. NTIS (US Sales Only), PC Al0/MF 
A01. File Number DE85900901. (CONF-8111224—). 

From Seminar on application of nuclear techniques in indus- 
try; Kuala Lumpur, Malaysia (16 Nov 1981). 
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In the use of nuclear techniques, one of safety problems is 
the protection of personnel and delicate instruments against harmful 
radiation. It is therefore of prime importance that the designer of 
nuclear experiments have a basic understanding of how radiation 
behaves when it passes through matter. This is a tutorial paper that 
presents the fundamentals of electromagnetic radiation with respect 
to its interaction and absorption in matter. 


52466 eT oe 4-34) eee aot summary. 
Paar, H.P.; Bloom, E. ; Derrick, M.; Hof- 
mann, W.; ‘Layter, J.G.: Oddone, P. Ganvial Ri; Paterson, 
J.M. May 1985. NTIS, PC A17/MF AOl. File Number 
DE85016524. (CONF-8411186—; CONF-8504155—). 

From Workshop on e+e- physics at high luminosities; Stan- 
ford, CA, USA (30 Nov 1984). 

A Wor op on e* e~ Physics at High Luminosities was or- 
ganized under the auspices of the SLAC-LBL Users Organization 
and Stanford Linear Accelerator Center. Five working groups 
were established on B-physics. Two-Photon Physics, Quark and 
Gluon Fragmentation, Rare Processes and New Physics and PEP 
Upgrade. All considerations are based on 1 fb~' integrated luminos- 
ity which may take 2 years to accumulate if PEP’s luminosity is in- 
creased by a factor 5. In this chapter the main results of the work- 
shop on these 5 subjects will be summarized. 


52467 (SLAC—283, pp 37-101) B physics. Hofmann, 
W.; Bigi, L.1.; Bloom, E.; Fridman, A.; Groom, D.; Panvini, 
R.; Sanda, AL; Shapiro, M.D. (Lawrence Berkeley Lab., 
CA). May 1985. S, PC A17/MF A0O1. File Rinber 
DE85016524. (CONF-8411186—; CONF-8504155—). 

From Workshop on e+e- physics at high luminosities; Stan- 
ford, “8 USA ny! Nov 1984). 

This report is structured as follows: in the introductory part 
the authors briefly review the history of B-physics at PEP, present 
the assumptions concerning luminosity and event rates, and discuss 
the main physics goals. In the next section they introduce a variety 
of tools relevant for the study of B physics at a modified PEP. 
They begin by summarizing their assumptions concerning B hadron 
production and decay, and also regarding the detector used for the 
following quantitative estimates of rates, backgrounds etc. Based on 
this modeling, the authors address questions such as the optimum 
center of mass energy of B physics at PEP and ways to select clean 
samples of bb vector events, and they point out some of the possi- 
bilities and limitations in the reconstruction of decay vertices with a 
vertex detector. Finally, the authors present a sample of physics 
benchmarks and discuss the physics output to be expected from a 
high luminosity PEP. 31 references, 28 figures. 


52468 (SLAC—283, pp 104-131) yy physics. Layter, 
J.G.; Antoniadis, I.; Buijs, A.; Eisner, A.M.; Erne, F.C.; 
Maxfield, S.J.; McNeil, R.R.; Paar, H.P.; Rosner, Past 
Smith, J.R.; Spencer, J.E. (Univ. of California, Riverside). 
May 1985. NTIS, PC A17/MF AOl. File Number 
DE85016524. (CONF-8411186—; CONF-8504155—). 

From Workshop on e+e- physics at high luminosities; Stan- 
ford, S oA. (30 Nov 1984). 

this paper the authors look at a number of two-photon 

syusieiths tates ana hes wade bs einod ena umn 
luminosity were 1 inverse femtobarn. They consider the following 
areas: 1. Deep Inelastic ey Scattering, 2. 2-Body Production Proc- 
esses, 3. Charmonium, 4. Double Tag Missing Mass, 5. Gluonia. 29 
references, 13 figures. 


52469  (SLAC—283, pp 134-205) Hadronization dynam- 
ics at HiLum PEP: studies of the behavior of the fields be- 


e vg 
(Univ. of California, Los Angeles). May 1985. 


Al7/MF AOl. File Number DE85016524. (CONF- 
8411186—; CONF-8504155—). 


From Workshop on e+e- physics at high luminosities; Stan- 


ford, CA, USA (30 Nov 1984). 

Hadronization Dynamics, that is, the process as quark-gluon 
systems evolve into observed hadrons is a very rich area to be 
probed. It is rapidly evolving into the study of the behavior of the 
fields between partons, what would be called Color Field Dynam- 
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ics if in fact the hadronization process is a manifestation of non- 
turbative QCD. There are many phenomena to be explore experi- 
mentally. Probing this infant field requires: large data samples, 
powerful sensitive detectors (for particle identification and correla- 
tions amongst identified particles, simple quark-parton-colorfield 
systems (e.g., created by electron positron collisions with the 
center-of-mass energy appropriate for 0-2 major gluons) HiLum 
PEP provides these. If HiLum PEP occurs (defined as 1.0 fb~! per 
2 years), five years from now the authors understanding of how 
non-perturbative QCD works will be much more detailed than it is 
now. 25 references, 33 figures. 


52470 (SLAC—283, pp — New particle searches. 
Derrick, M.; Burke, D.; Gan, K.K.; Gilman, F.; Hollebeek, 
R.; Jaros, J.; Koltick, D.; Kooijinan P.; Perl, M.; Pr 
R: Thun, R. (Argonne National Lab., IL). May 1985. 
NTIS, PC A17/MF AO0Ol. File Number DE85016524. 
(CONF-8411186—; CONF-8504155—). 

From Workshop on e+e- physics at high luminosities; Stan- 
ford, % USA (30 Nov 1984). 

¢ Standard Model is a remarkable result of decades of 

work in _ yields physics, but it is clearly an incomplete representa- 
tion of the world. Exploring possibilities beyond the Standard 
Model is a major preoccupation of both theorists and experimental- 
ists. Despite the many suggestions that are extant about the missing 
links within the Standard Model as well as extensions beyond it, no 
hard experimental evidence exists. In particular, in more than five 
years of experimentation both a PETRA and PEP no new particles 
have been found that would indicate new physics. Several reasons 
are possible for these negative results: the particles maybe too 
heavy; the experiments may not be looking in the proper way; the 
cross sections may be too small or finally the particles may not 
exist. A continuing PEP program, at high luminosity will ensure 
that the second and third reason continue to be addressed. The 
higher energy e* e~ storage rings such as TRISTAN and LEP will 
extend the mass limits. High mass particles can also be produced at 
the CERN collider and soon with the Tevatron collider. A concise 
summary of the mass limits from the PETRA experiments has been 
given in a recent Mark J publication. The results, shown in Table I, 
provide a convenient yardstick against which to measure future 
search experiments. 30 references, 26 figures, 2 tables. 


52471 (SLAC—283, BP 339-342) B physics - searchers 
ground for new physics. Bigi, I.I. May 1985. NTIS, PC A17/ 
MF AOl. File Number DE85016524. (CONF- 8411186—; 
CONF-8504155—). 

From Workshop on e+e- physics at high luminosities; Stan- 
ford, CA, USA (30 Nov 1984). 

There is wide spread suspicion in the high energy physics 
community that the Standard Model which is based on the gauge 
group Rates < ead c/ x SU(2)/sub L/ x vq) and which contains 
three fermion families plus a Higgs doublet is incomplete even at 
energies well below the unification mass. These are two comple- 
mentary ways to establish the existence of new dynamical elements, 
namely (a.) by producing and identifying the corresponding quanta 
in the lab or (b.) by showing that the Standard Model is not able to 
reproduce fully the magnitude of some observables. The credibility 
of this second, or indirect approach rests strongly on one’s ability 
perform calculations in a reliable way. This is exemplified by the 
authors inability to draw quantitative conclusions from the ob- 
served CP violation in K/sub L/ decays. 


52472 (SLAC—283, pp 345-366) Observability of B° - 
vector® mixing in the e* e" —- BB vector Sean ot Ve me 
15 - 30 GeV. Fridman, A.; Schwarz, i. (Stanford Linear 
Accelerator Center, CA). May 1985. NTIS, PC A17/MF 
AO1. File Number DE85016524. (CONF-8411186—; CONF- 
8504155—). 

From Workshop on e-+-e- physics at high luminosities; Stan- 
ford, CA, USA (30 Nov 1984). 

The possibility of observing mixing in the B°B vector B® 
system has been rather widely discussed. In theoretical 
estimates have been made for the case of B°B vector® production in 
the e+e — upsilon (4S) — B°B vector® reaction. Mixing in this 
specific channel is expécted to appear as a small effect and might 
thus be hardly measurable. Here the authors will therefore consider 
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the e* e~ — BB vector X reaction (X meaning anything well above 
the BB vector threshold where any combination of BB vector 
mesons (B/sub u/B vector/sub u/, B/sub u/B vector/sub d/, B/sub 
u/B vector/sub s/, etc.) can be produced. This reaction might be 
advantageous as mixing is expected to be almost complete for the 
B/sub s/ mesons. In this respect the study of mixing effects in the 
e* e~ — BB vector X reaction is complementary to that in the e* e~ 
— upsilon (4S) — B/sub d/°B vector /sub e/° process. In Section 
B.2 the authors recall briefly the parameters used to describe the 
BB vector mixing and in Section B.3 they give estimates for the 
mixing effects which could be observed in the e+ e~ — BB vector 
X reaction as well as in the upsilon (4S) decays. The authors have 
also evaluated the influence of a non-spectator component in the B- 
decay on the observability of the mixing phenomenon. Finally, in 
Section B.4 they give estimates for the number of signal and back- 
ground events which could be observed in an e*e™ experiment 
with an accumulated luminosity of 1000 pb~'. 33 references, 4 fig- 
ures. 


52473 (SLAC—296, pp 355-382) Status of neutrino mass 
experiments. Fackler, O. (Lawrence Livermore National 
Lab., CA). Jul 1985. NTIS, PC A99/MF AO1. File Number 
DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

In 1980 two experiments ignited a fertile field of research - 
the determination of the neutrino masses. Subsequently, over 35 ex- 
periments using a variety of techniques have probed or are probing 
this question. Primarily the author discuss electron antineutrino 
(hereafter referred to as neutrino) mass experiments. Section I 
begins with a discussion of astronomical and terrestrial observations 
which motivated these experiments. In Section II, the author quote 
limits from muon and tau mass determinations. These limits are 
more thoroughly discussed in other paper. The author continues by 
describing the four approaches used to measure the electron neutri- 
no mass. In Section III, tritium beta decay mass determinations are 
reviewed. This section includes a general summary of previous ex- 
perimental results, and discussion of the major ongoing experi- 
ments. Section IV offers concluding remarks. 


52474 ead — High —- meas- 
urement of sin*theta/sub W/ in semi-leptonic neutrino inter- 
actions. Guyot, C. (CEN , Gif-Sur-Yvette, France). Jul 
1985. NTIS, PC A99/MF AO1. File Number DE86007853. 
(CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

The experiment has provided what is presently the most ac- 
curate measurement of sin*theta/sub W/. The errors are still too 
large for a significant test of the standard model and the measured 
value is in agreement with the measured values of M/sub W/ and 
M/sub Z/. On the other hand, this result can constrain the Grand 
Unified models. The standard SU(5) model predicts sin*theta/sub 
W//sup MS/ = 0.214 +/- 0.004 (the error comes from the uncer- 
tainty on Lambda/sub MS/), in very good agreement with the 
measured value. While this model has big problems with the proton 
lifetime, it could be saved by its supersymmetric extension. In the 
minimal SU(5) SUSY model (with 2 Higgs supermultiplets) 
sin*theta/sub W//sup MS/ = 0.233 +/- 0.004, [12] in bad agree- 
ment with the measured value. The addition of other Higgs super- 
multiplets increases the value of sin*theta/sub W/. Unless some un- 
expected large contribution from higher-twist terms occurs, the 
present measurement can already bring a significant constraint on 
Grand Unified models. 


52475 (SLAC—296, Peed 395-411) Limits on the tau neu- 


trino mass. Koltick, D. ue Univ., West Lafayette, 
IN). Jul 1985. NTIS, PC AS A99/MF AO1. File Number 
DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

The methods used to place experimental limits on the mass 
of the tau neutrino are reviewed and the most recent upper limits 
are presented. Results are reported for the PEP experiments at 
SLAC, HRS, Mark II, and DELCO and from the DORIS experi- 
ment ARGUS at DESY. These is agreement that the tau neutrino 
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mass is below the mass of the muon. The best upper limit is M/sub 
nu tau/ < 70 MeV/c? 


52476 (SLAC—296, pp 413-432) Search for new parti- 
cles at PEP and PETRA. Komamiya, S. (Universitaet Hei- 
delberg, Germany, F.R.). Jul 1985. NTIS, PC A99/MF 
AOl. File Neaber DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

The recent experimental searches for new particles in e* e~ 
annihilation at PEP and PETRA have been reviewed. The topics 
covered are the following: I. Particles Expected in the Standard 
Model or in the Extended Standard Models, including Quarks, Lep- 
tons, and Higgs. II. Supersymmetry, including Partner of Matter 
Fermions and Gauginos. III. Compositeness, with consideration of 
Excited Leptons, Colored Leptons and Preon Mass Scale. 


52477 (SLAC—296, pp 433-444) vee searches 
for monojets. Maruyama, T. (Univ. of Wisconsin, Madison). 
Jul 1985. NTIS, PC A99/MF AOl. File Number 
DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

The search for monojet production at the PEP and PETRA 
storage rings is reviewed. The searches by JADE, CELLO, HRS, 
MARK II and MAC groups are presented and the limits for mono- 
jet production are given. 


52478 (SLAC—296, pp 445-472) Single photon searches 
at PEP. Hollebeek, R. Jul 1985. NTIS, PC A99/MF AOl1. 
File Number DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA ok Jul 1985). 

The MAC and ASP searches for events with a single photon 
and no other observed particles are reviewed. New results on the 
number of neutrino generations and limits on selectron, photino, 
squark and gluino masses from the ASP experiment are presented. 


52479 (SLAC—296, pp 473-496) Hadron production at 
PEP/PETRA. Yamamoto, H. (Lawrence Berkeley Lab., 
CA). Jul 1985. NTIS, PC A99/MF AOl1. File Number 
DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

Recent results on hadron production in e* e~ annihilation at 

PEP and PETRA are summarized. The topics included are: (1) in- 
clusive hadron production, (2) eee vs. quark jet, (3) analysis of 3- 
jet events and (4) the anti p - p correlations. Experimental data are 
compared with predictions of several models to reveal underlying 
physics. 


52480 (SLAC—296, pp 497-517) a measurements 
of hadrons containing heavy quarks. Forden, G.E. (Ruther- 
ford Appleton Lab., Chilton, ). Jul 1985. NTIS, PC 
A99, A01. File Number DE86007853. (CONF-850768— 


From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

Recent lifetime measurements of heavy particles at PETRA 
and PEP are reviewed. A comparison of the methods used is given. 
The world averages for the lifetimes of the D° and D*~ mesons are 
found to be (tau/dub D/o) - 3.97 +/- 0.3 x 10~™ sec and (tau/dub 
D +-/) = 8.6 +/- 0.7 x 10~" sec. This difference in lifetimes is 
discussed in light of recent information about exclusive decays. The 
world average for the lifetime of bottom hadrons is determined to 
be (tau/sub b/) = 11.0 +/- 1.5 x 10~™ sec and new estimates for 
the b quark mixing elements, absolute value V/sub bu/ and abso- 
lute value V/sub bc/, are given. 


52481 (SLAC—296, pp 519-534) Recent results from 
Doris II. Bloom, E.D. Jul 1985. NTIS, PC A99/MF AO1. 
File Number DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 
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This report contains a brief review of recent results from the 
ARGUS and Crystal Ball experiments at DORIS II, concentrating 
on Upsilon(1S) and Upsilon(2S) spectroscopy with a short foray 
into yy physics. 


52482  (SLAC—296, pp 535-554) Results from CLEO. 
Poling, R.A. (Univ. of Rochester, NY). Jul 1985. NTIS, PC 
A99/MF AO1. File Number DE86007853. (CONF-850768— 


From SLAC summer institute on particle physics; Stanford, 
CA, USA ee Jul 1985). 

CLEO experiment at the Cornell Electron Storage Ring 
io eae tee ol oan” e~ interactions in the upsilon 
energy region. The past year or so has seen several major detector 
improvements, notably the installation and commissioning of a thin 
beryllium beam pipe and vertex detector, the instrumenting of the 
central drift chamber for dE/dx measurements, and new drift 
chamber calibration and tracking techniques which have resulted in 
an improved momentum resolution of Ap/p = 0.008 p. The pri- 
mary focus for CLEO has been and continues to be the study of B 
mesons produced in Upsilon(4S) decays. In this talk the author dis- 
cuss the latest CLEO results on B decay, from a sample which now 
consists of 73 pb~! at the Upsilon(4S), and consider how these fit in 
to the overall picture of B decay. Additionally, several recent re- 
sults from continuum studies in the upsilon region will be discussed. 


52483 (SLAC—296, pp 555-576) Recent results from 
ARGUS. Prentice, J. (Univ. of Toronto, Ontario). Jul 1985. 
NTIS, PC A99/MF AOl. File Number DE86007853. 
(CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 


CA, USA & Jul 1985). 

ARGUS has at the Doris II, e*e™ storage 
ring in DESY since the end of 1982. Some of the results from the 
data collected in 1983 and 1984, at the Upsilon(1S), Upsilon(2S), 
Upsilon(4S) resonances and in the nearby continuum, are reported 
here. The integrated luminosities and numbers of multihadron 
events collected at each energy are shown. 


(SLAC—296, pp 577-588) Recent results from the 

IMB a decay experiment. Seidel, S. (Univ. of Michi- 

gan, Ann Arbor). Jul 1985. NTIS, PC A99/MF AO0O1. File 
Number DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 


CA, USA a Jul Se 

Partial life its for 34 modes of nucleon decay are pre- 
sented for 417 live days of observation. In all cases the properties 
of the contained event sample are consistent with those expected of 
atmospheric neutrino interactions. Other physics results, including 
limits on the flux of GUT monopoles, the free proton lifetime, the 
anti n-n oscillation period, neutrino oscillation limits, and the 
upward muon flux, are also reported. 


52485 (SLAC—296, pp 589-598) Frejus nucleon decay 
experiment. Degrange, B. Jul 1985. NTIS, PC A99/MF 
A01. File Number DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul = 

The Frejus nucleon decay experiment is briefly described. A 
search for nucleon decay-modes with no neutrino in the final state 
is presented. 


52486 See ee: PP 599-608) High mass dilepton and 
hadron = 38.8 and 27.4 GeV. McCarthy, 
R. (State Univ. of New York, Stony Brook). Jul 1985, 
NTIS, PC A99/MF AO1. File Number DE86007853. 
(CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

We present preliminary results from Fermilab Experiment 
605. Using our open-aperture data we present single hadron ratios 
from deuterium in the range 5 < p/sub T/ < 8 GeV/c as well as a 
dielectron mass spectrum with resolution sufficient to separate the 
three tau peaks. The author also present ten percent of our closed- 
aperture dimuon data which shows a good sensitivity to possible 
new narrow resonances. The relative production ratios of the 
lowest three tau states are determined. 
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52487 (SLAC—296, pp ene Charmonium spectros- 
copy by eulliceien exaihiiction ith protons from an internal 
He gas jet target. Guillaud, 7. Pe Jul 1985. NTIS, PC A99/ 
MF AO1. File Number DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

Results from the CERN ISR experiment R704 are presented. 
The experiment utilized a new technique for charmonium spectros- 
copy, letting a cooled circulating p beam collide with the protons 
of a dense, molecular Hz jet target. Results on total widths and 
couplings to anti pp are given for the *P2 (chie) and *P,(chi;) states 
as well as new precise results for their masses. The decay of 'So(n/ 
sub c/) to yy has been looked for. An upper limit of Sy is given. 
Finally, results of a search for the 'P; state of charmonium are dis- 
cussed. 


52488 (SLAC—296, pp 625-650) New results on 
charmed D meson decay. Schindler, R.H. Jul 1985. NTIS, 
PC A99/MF AOl. File Number DE86007853. (CONF- 
850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

In this paper the author described new measurements of D® 
and D* hadronic and semileptonic decays made with the MARK 
III detector at SPEAR. In the hadronic decays of the D° and D*, a 
high statistics determination of absolute D meson branching ratios 
is presented from fully reconstructed anti DD events. The same 
technique provides preliminary results of a search for D°D® mixing. 
Using the charm cross section established from fully reconstructed 
events we determine branching ratios for other newly observed Ca- 
bibbo allowed and suppressed hadronic decays. A detailed analysis 
of the Dalitz plot of three-body D°® and D* decays is presented. 
Measurements of hadronic decay processes leading to differences in 
D® and D* lifetimes are addressed. The semileptonic decays of 
charmed mesons are reviewed, and new exclusive measurements of 
the D/sub e3/ and D/sub e4/ decays are presented. The D/sub e3/ 
decays are used to extract for the first time the t-dependence of the 
vector form factor f/sub +/. 


52489 (SLAC—296, pp 651-661) Recent Mark III re- 
sults in a radiative J/phi decays. Toki, W. Jul 1985. NTIS, 
PC A99/MF AOl1. File Number DE86007853. (CONF- 
850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

New results on the xi(2.2) are reported. Mark III has ana- 
lyzed new J/phi data and reconfirmed the xi(2.2) in radiative J/phi 
decays to K/sub s/° K/sub s/° and K* K~. The significances of the 
signals are 3.6 and 4.5 standard deviations, the masses, 2.232 +/- 
0.007 +/- .007 and 2.230 +/- .006 +/- .014 GeV/c’, and the 
widths, 0.018 +/- /sup +.023//sub -.015 +/- .010 and 0.026 +/- / 
sup +.020//sub -.016/ +/- .017 GeV/c, for the K/sub S/° K/sub 
s/° and K* K~ modes, respectively. The branching ratios are BR(J/ 
phi — yxi,xi - K/sub s/° K/sub s/°) = (3.2 +/-/sup +1.6//sub - 
1.3/ +/- 0.7) x 107* and BR(J/phi — yxi,xi ~ K*K-) = 4.2 /sup 
+1.7//sub -1.4/ +/- 0.8) x 107% 


52490 (SLAC—296, pp 663-684) UA1 results on W*- 
and Z° production and decay. Levi, M.E. (CERN, Geneva, 
Switzerland). Jul 1985. NTIS, PC A99/MF AO0Ol. File 
Number DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

The properties of intermediate vector bosons (IVBs) pro- 
duced at the CERN Super Proton Sychrotron collider are de- 
scribed. Production rates, masses, decay widths and angular distri- 
butions are all in excellent agreement with the predictions of the 
standard model of electroweak interactions. A limit on the number 
of light neutrino species, N/sub nu/ = 10 (90% C.L.), is presented. 
The longitudinal and transverse momentum distributions of pro- 
duced IVBs, as well as the associated production of jets, are found 
to be in good agreement with the expectations of perturbative 
QCD. 
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52491 (SLAC—296, pp 685-700) Jets, W*~ and Z° pro- 
duction in UA2, Fayard, L. (CERN, Geneva, Switzerland). 
Jul 1985. NTIS, A99/MF AOl. File Number 
DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

The author presents new results on the production of hardon 
jets and of Intermediate Vector Bosons at the CERN anti pp Col- 
lider at Vs = 630 GeV. Comparisons are made with the data pre- 
viously collected at Vs - 546 GeV, and with theoretical predictions 
from QCD and the Standard Model of the electroweak interaction. 


52492 Strange-particle production neutrino-neon 
charged-current interactions. Baker, N.J.; Ce po 
Kahn, S.A.; Murtagh, M.J.; Palmer, RB; Samios, N.P 
Tanaka, M.; Baltay, C.; Bregman, M.; Chen, L. (Brookha. 
ven National Laboratory, Upton, New York —s Physi- 
cal Review [Section] D: Particles and Fields; 34: No. 5, 1251- 
1264(1 Sep 1986). Contract AC02-76CH00016. 

We report a study of strange-particle production from 61X0 
charged-current v/sub p/Ne interactions in the Fermilab 15-ft 
bubble chamber. The observed sample consists of 2279 K-italic®, 
1843 A (including 94 5°), 93 Lambda-bar, and 4 y~. We give inclu- 
sive production rates for each of these, as well as the rates for spe- 
cific single-, double-, and triple-vee channels. From these we derive 
the rates for associated production of s-italics-bar quark pairs, and 
for single-s-italic-quark production via charm decay. The depend- 
ence of K-italic® and A production on E-italic/sub v/, Q-italic?, W- 
italic’, x-italic/sub B-italic/, and y-italic/sub B-italic/ are given. 
Normalized distributions of Feynman x-italic, rapidity, fragmenta- 
tion variable z-italic, and transverse momentum squared are ob- 
tained for K-italic® and A, and compared with those for charged 
pions. QCD predictions on the behavior of <P-italic/sub T-italic/ 
2> are tested. 


Experimental limit on iota—-yy and the interpreta- 

tion of the iota as a glueball. Aihara, H.; Alston 
M.; a R.E.; Barbaro-Galtieri, A; Barker, A.R.; 
Bin Di (La hae eo mons 
SS wrence le ratory, ley, 
California 94720; University of California, Davis, California 
95616). Physical Review Letters; 57: No. 1, 1, 51- 34(7 Jul 1986). 

By observing the reaction yy—K-italic/sub s-italic/°K/sup 
+-/m/sup minus-or-plus/, the TPC/Two-Gamma experiment at the 
SLAC e-italic* e~ storage ring PEP has obtained a 95%-confidence- 
level limit of ['/sub iota//sub —>//sub y//sub y/B(iota—>KK- 
barm)<1.6 keV for the iota(1450) meson. If, as is likely, the iota 
decays predominantly into K-italicK-barm, the resulting I'/sub 
iota//sub —-//sub y//sub y/ limit appears to conflict with previous 
assignments of an observed rhoy decay to iota and also with many 
analyses of eta-eta’-iota mixing. The contrast of this small yy width 
with the large rate for J-italic/psi—ryiota is evidence that the iota is 
a glueball with little admixture of q-italicq-bar states. 


52494 sents Mitel Audnpiccs- ond malieanen: 
tion processes. pp 381-390 of Antinucleon- and nucleon-nu- 
cleus ee Walker, G.E.; Goodman, 
C.D.; Olmer, C. (eds.). New York, NY; Plenum Press 
(1985). (CONF-850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

The main issues in the analysis of mesonic final states is re- 
viewed. A new investigation at the low energy antiproton ring of 
antilambda-lambda production in antiproton-proton collisions near 
threshold is discussed. Finally, a proposed study of the reaction be- 
tween an antiproton and a proton to produce two K particles is de- 
scribed in the context of a search for the Xi(2220) resonance. 15 
refs., 11 figs. 
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Antineutron physics at BNL and beyond. Lowen- 
sein, Ds i — Hungerford, oie oa mae 
Pinsky, L.; Tang, a Armstrong, T.; Elinon, 
(Brookhaven National Lab. , Upton, New York; Univ. of 
Houston, TX; Penn State Univ., University Park, PA; Rice 
Univ., Houston, TX; Univ. of Bonn, West Germany). pp 
407-411 of Antinucleon- and nucleon-nucleus interactions. 
Proceedings. Walker, a Goodman, C.D.; Olmer, C. 
(eds.). New York, NY: Plenum Press (1985). (CONF- 

850315—). Contract AS05-81ER40032. 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

Two antineutron experiments below 1 GeV/c are described. 
One experiment conducted during July 1984 studied the momentum 
dependence of the cross sections for anti np annihilation and anti np 
interaction. A experiment (to be conducted in the spring 
of 1985) to measure Bo below 1 MeV lab kinetic energy is also de- 
scribed. 8 refs., 6 figs. (DWL) 


52496 Measurement of anti pp cross sections at low anti 


delberg, Germany). Pp 413-417 of Antinucleon- and nu- 
cleon-nucleus interactions. Proceedings. Walker, G.E.; 
Goodman, C.D.; Olmer, , C. (eds.). New York, NY; Plenum 
Press (1985). (CONF-850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, Se 

In a recent experiment at the Low Energy Anti-Proton Ring 
at CERN, the proton-antiproton differential elastic and charge ex- 
change cross sections as well as the annihilation cross section to 
charged and neutral pions have been measured between 160 and 
600 MeV/c. A description of the experiment and some preliminary 
results are presented. 15 refs., 6 figs. 
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REFER ALSO TO CITATION(S) 52327, 52334, 52358, 52432, 52450, 52459, 
52547, 52547, 52555, 52570, 52587, 52695, 52697 


52497 (ANL-HEP-CP—86-52) Diffractive hard scatter- 
ing. Berger, E.L.; Collins, J.C.; Soper, D.E.; Sterman, G. 
on National Lab., IL (USA). Energy Physics 

Mar Mar 1986. Contract W-31-109-ENG-38. Sp. a 
8603119—11). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014614. 

From 21. Rencontre de Moriond: strong interactions and 
gauge theories Rates Temann GS Se oS 

I discuss events in energy hadron collisions that 
a hard scattering, in the sense that very heavy quarks or high P/sub 
T/ jets are produced, yet are diffractive, in the sense that one of 
the incident hadrons is scattered with only a small energy loss. 8 
refs. 


at high intensity ma- 
cine, Liven feaberg, LS. 


TECHOOOIG. ‘25p. (CONF Msp NTIS, PC A02/MF 
A01; GPO Dep. Number DE86014180. 
From International conference on a European hadron facili- 
ae aaa 
motivation activity in rare kaon decay 
cxpestionsmn su natn: Tae teainatar tes tae enett 
erators for this physics is discussed. 56 refs., 10 figs. 


C unitarity and K* yields 7*v 


(KMC) matrix are surveyed and shown to provide a test of the 





64 PHYSICS | 
6452 Particle interactions And Properties - Theoretical 


standard model at the level of its O (a) radioactive corrections. 
The three generation prediction BR (K* — m*v) = (0.35 ~ 3) x 
10° is reviewed and the potential for enhancement up to ~ 3 x 
10-° due to the fourth generation mixing is described. 19 refs. 


52500 (BNL—38477) Antimatter clusters from hadroniz- 
ing quark-gluon plasma. Heinz, U. (Brookhaven National 
Lab., Upton, NY (USA). Physics Dept.). 1986. Contract 
AC02-7 (00016. . (CONF-8606183—4). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86015075. 

From NATO international advanced course on physics of 
strong fields; Maratea, Italy (1 Jun 1986). 

A realistic model is used for the phase transition between the 
color deconfining quark-gluon plasma phase and the color confin- 
ing hadronic gas phase of nuclear matter to discuss the question 
how quarks and antiquarks hadronize in an expanding quark-gluon 
plasma. Particular attention is given to the problem associated with 
the latent heat and latent entropy set free in the hadronization proc- 
ess. Assuming a specific space-time scenario for the phase transi- 
tion, relative abundances are computed for different hadronic parti- 
cles and resonances produced during hadronization, showing that in 
particular antinucleons and light antinuclei are enhanced above 
their equilibrium abundances in a hadron gas of similar density and 

. This enhancement is interpreted as a possible signature 
for the existence of a transient quark-gluon plasma phase in relativ- 
istic heavy-ion collisions which can complement the widely dis- 
cussed strangeness signal. However, detailed dynamical studies of 
the hadronization process are necessary in order to definitevely 
settle questions about the quantitative yields. 21 refs., 8 figs. 


52501 (CERN-EP—86-16) Electroweak interactions of 
quarks and leptons. Blondel, A. (Ecole Polytechnique, 91 - 
Palaiseau (France); European Organization for Nuclear Re- 
search, Geneva (Switzerland)). 5 Feb 1986. 29p. (CONF- 
8509269—8). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86901770. 

From 1. topical European meeting on quark structure of 
matter; Strasbourg, France (26 Sep 1985). 

The Glashow-Salam-Weinberg model and its parameters are 
briefly described. Emphasis is placed on how to extract these pa- 
rameters experimentally. 30 refs., 8 figs. (LEW) 


52502 (CONF-8508149—) Supercollider physics: proceed- 
ings. Soper, D.E. (ed.). (Oregon Univ., Eugene (USA)). 
1986. Contract FG06-85ER40201. 322p. World Scientific 
Publishing Co., Pte. Ltd., P.O. Box 128, Farrer Rd., Singa- 
pore 9128. File Number 1186014709. 

From Oregon workshop on super high energy physics; 
Eugene, OR, USA (9 Aug 1985). 

Separate abstracts were prepared for 16 papers in these 


Skyrmi 
L.C.; Dothan, Y.; Tarlini, M. (Texas Univ., Austin (USA). 
Center for Particie Theory). 21 May 1984. ‘Contract AS05- 


76ER03992. 10p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE8 14631. 

The low-lying and vibrational excitations in the Skyrme- 
Witten model for baryons are investigated. The rotational and vi- 
brational motions are found to be strongly coupled, qualitatively 
changing the de-coupled spectrum, so as to produce reasonable 
agreement with the observed low-lying spectrum. 


52504 (DOE/ER/03992—559) Lepton distributions from 

the decay of wino pairs at e* e™ colliders. Schimert, T.; Bur- 

C.; Tata, X. (Texas Univ., Austin (USA). Center for 
article Theory; Oregon Univ, Eugene (USA). Inst. of 

Theoretical Science). Jul 1984. Contract AS05-76ER03992. 

re (OITS—268; UTTG—14-84). NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE86014628. 

We have computed, in detail, the energy and angular distri- 
bution of the leptons (1) produced by the decay of winos (W-tilde) 
via the reaction e*e™ — W-tilde* + W-tilde™” — I* nuy-tilde + 
Tanti nuy-tilde within the framework of a supergravity 
electroweak model. We have also computed the backgrounds to 
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this reaction from the production and subsequent decays of 
tau* tau™ pairs or pairs of new sequential heavy leptons. We con- 
clude that it is possible to distinguish the wino from an ordinary 
heavy lepton and, moreover, that winos lighter than the W-boson 
would be clearly identifiable at LEP energies. 22 refs., 3 figs. 


52505 (DOE/ER/03992—560) Lepton distributions from 
the decay of scalar lepton pairs at e* e~ colliders. Schimert, 
T.; Tata, X. (Texas Univ., Austin (USA). Center for Parti- 
cle Theory; Oregon Univ., Eugene (USA). Inst. of Theoret- 
ical Science). Jul 1984. Contract AS05-76ER03992. 15p. 
(OITS—269). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014627. 

We have considered the possibility of detecting the scalar 
lepton at SLC or LEP by studying the energy and angular distribu- 
tions of dileptons produced via e* e~ — 1-tilde* 1-tilde~ — 1* y-tilde 
I” y-tilde. It is shown that the scalar lepton is characterized by a 
flat lepton energy spectrum. 17 refs., 3 figs. 


52506 (DOE/ER/03992—570) Energy distribution of lep- 
tons from ete™ — W*tW-. Dicus, D.A.; Kallianpur, K. 
(Texas Univ., Austin (USA). Center for Particle Theory). 
Oct 1984. Contract AS05-76ER03992. 27p. NTIS, PC A03/ 
MF A01; GPO Dep. File Number DE86014623. 

We derive an analytic expression for the double energy dis- 
tribution of the final leptons in e*e~ — W*W- — I* nul” anti nu. 
General values are taken for the magnetic moment and electric qua- 
drupole moment at the yWW and ZWW vertices. An analytic ex- 
pression for the energy distribution of just one of the leptons is also 
given. Numerical examples illustrate the feasibility of using these 
expressions to fix the three gauge particle interaction. 5 refs., 3 
figs., 2 tabs. 


52507 (DOE/ER/40105—571) Deuteron as a soliton in 
the Skyrme model. Braaten, E.; Carson, L. (Northwestern 
Univ., Evanston, IL (USA). Dept. of Physics and Astrono- 
my). 1985. Contract AC02-83ER40105. 13p. (NUTP—85- 
03). NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86014808. 

The minimal-energy static soliton solution with baryon 
number 2 in the Skyrme model is discussed. It is shown that, upon 
quantizing the spin isospin collective coordinates and taking into 
account a conjectured discrete symmetry of the solution, the lowest 
energy state can have the spin, isospin, and parity quantum num- 
bers of the deuteron. This identification is supported by approxi- 
mate calculations using a product ansatz, which give reasonable 
values for the charge radius and the magnetic and quadrupole mo- 
ments. 


—_ (DOE/ER/40105—573) QCD corrections to polar- 

Lh; Cake RI decay: second class form factor effects. Carson, 

es, R.J.; Willcox, C.R. (Northwestern Univ., Ev- 

aoe IL (USA). Dept. of Physics and Astronomy; Ar- 

= National Lab., IL (USA). High Energy Physics 

iv.). Aug 1985. Contract AC02-83ER40105. tap. (ANL/ 

HEP/PR—85-91). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86014810. 

Working within the framework of the MIT bag model, all 
six form factors describing the =~ — n beta decay matrix element 
of the i weak current in the standard 
electroweak theory have been calculated, including QCD vertex 
corrections to order a/sub s/. The results are close to the predic- 
tions of the Cabibbo model, the QCD corrections not being very 
large. In particular, we found the induced second class weak elec- 
tric dipole form factor to be small (g2 = -0.04), in spite of the rather 
sizeable s - u quark mass difference, because it is significantly sup- 
pressed by quark confinement effects. Our results are in excellent 
agreement with the recent high statistics data on polarized =~ beta 
decay, as are the Cabibbo model predictions. 10 refs. 
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52509 (IN2P3—83-09) Proceedings of the summer school 
on particles. Rare processes showing new phenomena. Future 
of particle accelerators. New techniques. Henke, H.; Leleux, 
G.; Lutz, A.M.; Musset, P.; De Rafael, E.; De Rujula, A.; 
— P. (institut National de Physique Nucleaire et de 

ysique des Particules, 75 - Paris (France)). 1983. 291p. (In 
fond and English). (CONF-8309384—). NTIS (US Sales 
Only), PC A13/MF AO1. File Number DE86751282. 

From Summer school of particle physics; Marseille, France 
(5 Sep —. 

This lecture comprises six papers dealing with the following 
subjects: quark flavor mixing in the Standard Model; CP violation: 
K neutral and electric dipole moment of the neutron; nucleon 
decay; magnetic monopoles; present and new high-energy accelera- 
tors and accelerating techniques. Each paper has been separately 
analyzed and put into the base. 


52510 (IN2P3—83-09, pp 1-122) Lectures on quark 
flavor mixing in the standard model, De Rafael, E. 1983. 
NTIS (US Sales Only), PC A13/MF AOl1. File Number 
DE86751282. (CONF-8309384—). 

From Summer school of particle physics; Marseille, France 
(5 Sep 1983). 

After an overview of the standard model and its many pa- 
rameters, one shows its limitations and the difficulties encountered 
by the physicists to put it all in a super grand unified theory. The 
salient features of the predictive power of the Standard Model and 
its successes are briefly reviewed. The phenomenological determi- 
nation of the Cabibbo-Kobayashi-Maskawa matrix elements is de- 
veloped. Then, one deals with the AI=1/2 rule for the strangeness 
changing non-leptonic decays, and with the AS=1 effective hamil- 
tonian for non-leptonic decays. The question discussed after that is, 
how the structure of the AS=1 non-leptonic hamiltonian is modi- 
fied in the presence of the color SU(3) corrections. It is shown how 
it is possible to eliminate the t-quark field from J explicitly appear- 
ing in the effective hamiltonian, and then the b-quark. The violation 
of CP-invariance in the Standard model is finally discussed in 
detail. 145 refs. 


52511 (IN2P3—83-09, pp 187-207) Nucleon decay. 
Musset, P. 1983. NTIS (US Sales Only), PC A13/MF AO1. 
File Number DE86751282. (CONF-8309384—). 

From Summer school of particle physics; Marseille, France 
(5 Sep 1983). 

The significance of the nucleon decay in grand unified theo- 
ries is described. Experimental methods and large existing apparatus 
are briefly described. Last limits are given for separate decay 
modes, and possible developments of experiments are discussed. 5 
refs. 


52512 (IN2P3—83-09, BP NTIS Magnetic yon ger 
iC) 


Musset, P. 1983. (In Fren S Sales Only), PC 
A13/MF AOl. File Number D86751282. (CONF- 
8309384—). 

From Summer school of particle physics; Marseille, France 


5 1983). 

: Or Tas We Seencliniencnsett eenaiedeutinietibiiae tin 
Their characteristic properties are described, in view of a possible 
detection. The most recent experimental results are reviewed, and 
experiments in preparation are discussed. The notion of monopole is 
presented in the grand unified theory, as also its cosmological as- 
pects. 


52513 CINIS-mf—10429) Monte Carlo simulation of two- 
photon processes. Daverveldt, P.H.W.M. (Rijksuniversiteit 
Leiden (Netherlands)). 18 Sep 1985. 104p. NTIS (US Sales 
Only), PC A06/MF AO0O1. File Number DE86703319. 

During the last two decades e* e~ collider experiments pro- 
vided physicists with a wealth of important discoveries concerning 
elementary particle physics. This thesis explains in detail how the 
Monte Carlo approach can be applied to establish the comparison 
between two-photon experiments and theory. The author describes 
the main motives for and objectives of two-photon research. He de- 
fines the kinematics and pays attention to some special kinematical 
regions. Also a popular approximation for the exact differential 
cross section is reviewed. Next he discusses the calculation of the 


complete lowest order cross section for processes with four leptons 
in the final state and for reactions such as e’e'—e*e" qanti q, 
e*e-—p* p qanti q. Radiative corrections to the multiperipheral 
diagrams are considered. The author explains in detail the distinc- 
tion between soft and hard photon corrections which turns out to 
be somewhat more tricky than in the case of radiative corrections 
to one-photon processes. Finally, he presents some results which 
were obtained by using the event generators. Includes Dutch sum- 
mary; 78 refs.; 16 figs.; 8 tabs. 


52514 (LA-UR—86-2397) Quark structure functions 
measured with the Drell-Yan process. Garvey, G.T. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W- 
7405-ENG-36. 15p. (CONF-8603145—2). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86013840. 

From International conference on a European hadron facili- 
ty; Mainz, F.R. Germany (10 Mar 1986). 

The physics relevant to showing that the Drell-Yan process 
offers the possibility for measuring flavor specific quark momentum 
distributions of free hadrons and their possible modification in 
nuclei are presented. The case for flavor specific measurements via 
use of the Drell-Yan process is developed. 21 refs. (LEW) 


52515 (LA-UR—86-2704) Origin of KNO scaling viola- 
tion in the parton branching model. Sarcevic, I. (Los Alamos 
National Lab., NM (USA). Theoretical Div.). 1986. Con- 
tract W-7405-ENG-36. 7p. (CONF-8606203—3). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86015334. 

From Symposium on multiparticle dynamics; Zeewinkle, 
Austria (13 Jun 1986). 

Multiplicity distributions are presented in the parton branch- 
ing model. A new non-scaling low is obtained for the probability 
distribution. In the high energy limit, when we neglect quark evo- 
lution, scaling is approached from below in agreement with experi- 
mental data. 10 refs. 


52516 (LA-UR—86-2705) e* -e~ hadronic multiplicity dis- 
tributions. Carruthers, P.; Shih, C.C. (Los Aiamos National 
Lab., NM (USA). Theoretical Div.; Tennessee Univ., Knox- 
ville (USA). Dept. of Physics and Astronomy). 1986. Con- 
tract W-7405-ENG-36. 27p. (CONF-8606203—4). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86015335. 

From Symposium on multiparticle dynamics; Zeewinkle, 
Austria (13 Jun 1986). 

The 29 GeV multiplicity data have been analyzed for e* -e~ 
— hadrons using the partially coherent laser distribution (PCLD). 
The latter interpolates between the negative binomial and Poisson 
distributions as the ratio S/N of coherent/incoherent multiplcity 
varies from zero to infinity. The negative binomial gives an excel- 
lent fit for rather large values of the cell parameter k. Equally good 
fits (for full and partial rapidity range, and for the forward/back- 
ward 2 jet correlation) are obtained for the mostly coherent (almost 
Poissonian) PCLD with small values of k (equal to the number of 
jets). The reasons for the existence of this tradeoff are explained in 
detail. The existence of the resulting ambiguity is traced to the in- 
sensitivity of the probability distribution to phase information in the 
hadronic density matrix. The study of higher order correlations (in- 
tensity interferometry) among like sign-particles is recommended to 
resolve this question. 


52517 (LA-UR—86-2706) e* -e~ hadronic 
tributions: 


negative 

C.C. (Los Alamos National Lab., NM (U: 
Div.; Tennessee Univ., Knoxville (USA). 
and Astronomy). 1986. Contract W-7405- NG-36. " 
(CONF-8606203—1). NTIS, PC A02/MF A0l; 1; GPO 
Dep. File Number DE86015336. 

From Symposium on multiparticle dynamics; Zeewinkle, 
Austria (13 Jun 1986). 

On the basis of fits to the multiplicity distributions for vari- 
able copidity windows and the forward backward correlation for 
the 2 jet subset of e* e~ data it is impossible to distinguish between 
a global negative binomial and its generalization, the partially co- 
herent distribution. It is suggested that intensity interferometry, es- 
pecially the Bose-Einstein correlation, gives information which will 
discriminate among dynamical models. 16 refs. 
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986. ee Ss es Sh) Ther (CONT: 
Div. 1986 NTIS, PC A02/MF AOI; ‘ope ‘Dep. File 
Number DE86015331. 
i on multiparticle dynamics; Zeewinkle, 


From 
Ante a 
multiplicity distribution is expressed in terms of super- 
cluster production in hadronic processes at high energy. This proc- 
ess creates unstable clusters at intermediate stages and hadrons in 
final stage. It includes Poisson-transform distributions (with the par- 
tially coherent distribution as a special case) and is very flexible for 
analyses. The associated Koba, Nielson, and 
Olesen limit and the behavior of cumulant moments are analyzed in 
detail for finite and/or infinite cluster size and particle size per clus- 
ter. In general, a supercluster distribution does not need to be 
equivalent to a negative binomial distribution to fit experimental 
data well. Furthermore, the requirement of such equivalence leads 
to many solutions, in which the average size of the cluster is not 
logarithmic: e.g., it may show a power behavior instead. Superclus- 
tering is defined as a two-or multi-stage process underlying ob- 
served global multiplicity distributions. At the first stage of the pro- 
duction process, individual clusters are produced according to a 
given statistical law. For example, the clustering distribution may 
be described by partially coherent (oreven sub-Poissonian distribu- 
tion models. At the second stage, the clusters are considered as the 
sources of particle production. The corresponding distribution may 
then be as general as the clustering distribution just mentioned. 8 
refs. 


52519 (LU-TP—84-22) On final state polarization in po- 
larized beam experiments. Skoeld, L. (Lund Univ. (Sweden). 
Dept. of ae am Dec 1984. 24p. NTIS (US 


Sales Only), PC A AO1. File Number DE86703454. 

Strong polarization effects are observed for inclusive hy- 
peron production in hadronic collisions. Also quarks which are 
conventionally regarded as turn out to be polarized, e.g. 
in the reaction K* p to A~ X. Thus the ‘spectators’ can take a more 
active part in the reaction. In this paper we study how measure- 
ments of hyperon polarization in the fragmentation of polarized 
protons can clarify the role of the spectator quarks, in particular 
whether it is possible for the spin of the spectators to flip during 
the interaction. 


(SLAC-PUB—4002) Physics at the Z°. Gilman, 
F.J. (Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). Jun 1986. Contract AC03-76SF00515. 18p. (CONF- 
8605182—2). NTIS, PC A02/MF A001; GPO Dep. File 
Number D 15212. 

From 7. Vanderbilt high energy physics conference; Nash- 
ville, TN, USA (15 May 1986). 

With the next generation 
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method is presented for systematically incorporating higher-order 
QCD corrections in yy reactions. 


52522 (SLAC-PUB—4037) model applied 
to exclusive final states in photon-photon collisions. Buijs, A. 
Stanford Linear Accelerator Center, Menlo Park, CA 
a Nationaal Inst. voor Kernfysica en Hoge-Energi 
ica (NIKHEF), Amsterdam (Netherlands)). Jul 1986. Con- 
task AC03-76SF00515. 4p. (CONF-860701—10). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86015213. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

Monte Carlo calculations with the Lund string fragmentation 
model are compared to experimental results on the reactions 
Yy2n* 2a-, yy>K*K- ata and yy—p anti pr’. It is 
found, that when the parameters of the Lund model are tuned to 
low energy, inclusive multi hadron production in photon-photon 
collisions, the cross sections of exclusive processes near threshold 
are qualitatively reproduced. 14 refs., 3 figs. 


52523 (TRI-PP—86-30) K-nucleon scattering and the 
cloudy bag model. Jennings, B.K. a Vancouver, 
British Columbia (Canada)). May 1986. . (CONF- 
860575—48). NTIS (US Sales Only), PC A02 A01. File 
Number DE86901682. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

The cloudy bag model (CBM) has been applied with consid- 
erable success to low energy meson-nucleon scattering. In this talk 
I will describe in particular calculations for kaon-nucleon and anti- 
kaon-nucleon scattering. The main emphasis will be on s-waves 
with special attention paid to the antikaon-nucleon system in the 
isospin zero channel where the A(1405) is important. In the CBM 
the A(1405) is an antikaon-nucleon bound state and it is shown that 
this interpretation is consistent with the antikaon-nucleon scattering 
in the region of the A(1670) and A(1800) although ambiguities in 
the phase shift analysis prevent a definite conclusion. 26 refs., 4 figs. 


52524 (TRI-PP—86-35) Thermal muonium in vacuum. 
Olin, A. Vancouver, British Columbia 
(Canada)). May 1986 (CONF-860575—45). NTIS (US 
Sales Only), PC 1906. Sp. AOl. File Number DE86901677. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

Two recent measurements have established large rates of 
emission of thermal muonium into vacuum. These experiments and 
their implications for future fundamental studies of the muonium 
system are discussed. 12 refs., 7 figs. 


52525 (TRI-PP—86-39) > Se a ene = oe 
doscalar bosons in pe transitions. Belanger, G.; Ng, J.N. 

» Vancouver, British Columbia (Canada)). Jun 
986. 5p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86901684. 

Limits are found on the coupling of a 0*(0~) light boson 
arising from the breaking of » and e family symmetry. From the 
Michel spectrum of muon decay, it is found that for the mass range 
of F between 0 and 90 MeV/c? the upper bound for the effective 
peF coupling is 10-*. This bound is more stringent than can be ob- 
tained from the muonium hyperfine splitting and (g-2) of both the 
electron and the muon. 11 refs., 5 figs. 


62526 (TRI-PP—86-46) Charge symmetry breaking in 
the n-p system. Greeniaus, L.G. , Vancouver, 
British” Columbia (Canada)). May 1986. 3 . (CONF- 
860575—42). NTIS (US Sales Only), PC A02 A0l1. File 
Number DE86901681. 

From 2. conference on particle and nuclear physics; Lake 
a oe 

The status of een Sates » Sane ee 
and related reactions is reviewed. Theoretical predictions and 
recent experimental results for the reaction d+d — *He+7r° are 
summarized, as are planned measurements in the same reaction and 
n+p — d+. Experiments to measure the difference between the 
neutron and proton analyzing powers in n-p elastic scattering are 
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described and results of the TRIUMP experiment are compared to 
theory. 23 refs. 


52527 (TRI-PP—86-50) Photon plus missing energy in 
polarized e= and e* collisions. Couture, G.; Ng, J.N. 
(TRIUMF, Vancouver, British Columbia (Canada)). Jun 
1986. 8p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86901686. 

The reactions e/sub R/~ et — ynu anti nu, ynu nu* and e/ 
sub R,L/~e* — yyy were studied quantitatively. For neutrino 
counting the polarized e~ beam is very useful as the reaction de- 
pends only on neutrino mass as the only unknown. If not found, 
limits on the parameters of neutrinos can be established without 
large ambiguity. The asymmetry in the cross sections between left 
and right-handed-electrons is best suited for photino searches. For 
neutrino counting at the Z° peak no advantage or disadvantage is 
found when a e/sub R/~ beam is used. 11 refs., 7 figs. 


(UWThPh—86-01) Weak interactions of heavy 
pe Pietschmann, H. (Vienna Univ. (Austria); Vienna 
Univ. (Austria). Inst. fuer Theoretische Physik). 1986. 10p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86703317. 

The status of our knowledge about weak interactions of 
heavy quarks is reviewed within the framework of the Standard 
Theory. Several approaches to connect the basic Lagrangian to ex- 
perimental measurements are discussed. 


52529 (UWThPh—86-02) QCD-corrections for semiphen- 
omenological treatment of heavy quark decay. Klein, M.; Ru- 
pertsberger, H. (Vienna Univ. (Austria); Vienna Univ. shame 
tria). Inst. fuer Theoretische Physik). 1986. eo 
Sales a PC A02/MF AO1. File Number E7318. 
QCD-corrections for the decay of heavy quarks, using 
winnie ri for the transition of the virtual W-boson into real 
particle states, are calculated. QCD-contributions to the effective 
Hamiltonian are taken into accounts in the leading logarithm ap- 
proximation as well as the one-gluon bremsstrahlung and vertex 
corrections. 


(UWThPh—86-03) Nonperturbative treatment of 
spin-dependent interactions of light and heavy quarkonia. 
Schoeberl, F. (Vienna Univ. (Austria); Vienna Univ. (Aus- 
tria). Inst. fuer Theoretische Physik). 1986. 14p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86703296. 

We propose a nonrelativistic potential model with a regular- 
ized Coulomb potential at short range which leads to spin-depend- 
ent interactions which are at most as singular as 1/r. The Schroe- 
dinger equation is solved numerically including all spin-dependent 
interactions nonperturbatively. The predicted spectrum of light and 
heavy quarkonia is in remarkable agreement with experiment. Even 
the leptonic decay widths as well as the M1 transitions are in agree- 
ment with experiment. 


52531 (UWThPh—86-04) Quantization in presence of ex- 
ternal soliton fields. Grosse, H.; Karner, G. (Vienna Univ. 
(Austria); Vienna Univ. (Austria). Inst. fuer Theoretische 
Physik). 1986. 9p. NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86703297. 

Quantization of a fermi field interacting with an external so- 
liton protential is considered. Classes of interactions leading to uni- 
tarily equivalent representations of the canonical anticommutation 
relations are determined. Soliton-like potentials compared to trivial 
ones yield inequivalent representations. 


from hard-pion exchange corrections 
den beta decays. Kirchbach, M. (Zentralinstitut fuer Kern- 


forschi Rossendorf bei Dresden (German Democratic 
hae ). Jan 1986. 8p. NTIS (US Sales Only), PC A02/ 
A01. File Number DE86703320. 

In this paper the experience in extracting the value of the 
weak pion-nucleon coupling constant f/sub w//sup 1/ from the 
parity-mixing matrix element <0*, T = 1; 1.042 MeV chemical 
bond V/sub PNC/ chemical bond O-, T = 0; 1.081 MeV> in “°F 
is summarized with the aim to reveal some sources of uncertainties 
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of the models exploited. We show that beyond of the long wave- 
lenth approximation and in treating non-soft pion corrections to the 
two-body nuclear chiral charge density an upper bound for f/sub 
at//sup 1/ is obtained which is about two times smaller as com- 
pared to results of previous analyses of similar character. Finally, 
we accentuate on the importance of the heavy-meson exchanges in 
the weak NN-potential for understanding recent measurement re- 
sults of f/sub 7//sup 1/ which strongly deviate from earlier data. 


52533 Forward-backward asymmetries for e- 
italict e°- —Z°—>b-barb,t-italic-bart-italic and 


the standard model. Bigi, I.; Cveti, M. (Stanford Linear Ac- 
celerator Center, Stanford University, Stanford, California 
94305). Physical Review [Section] D: Particles and Fields; 34: 
No. 5, 1651-1653(1 Sep 1986). Contract AC03-76SF00515. 

We study the properties of A-italic/sub F-italic//sub B- 
italic//sup b-italic//sup ,//sup t-italic/, the forward-backward 
asymmetry, and of A-italic/sub pol//sub F-italic//sub_B-italic//sup 
b-italic//sup ,//sup t-italic/, the polarized forward-backward asym- 
metry, for the processes e-italict e°-—+Z°-b-barb,t-italic t-italic-bar 
in the presence of new gauge interactions. It turns out that a meas- 
urement of A-italic/sub pol//sub F-italic//sub B-italic//sup b- 
italic/ can determine the strength of B-italic®-B-bar ° mixing with- 
out any appreciable impact from new gauge interactions. A meas- 
urement of A-italic/sub F-italic//sub B-italic//sup b-italic/ has the 
potential to reveal such new forces, however only in a semiquanti- 
tative fashion unless B-italic®-B-bar ° mixing is well determined in 
an independent way. On the other hand A-italic/sub F-italic//sub 
B-italic//sup t-italic/ can quantitatively measure the effects of new 
currents, because T-italic®-T-bar ° mixing is expected to be very 
small. We show that the additional kinematic factors which appear 
in expression for A-italic/sub F-italic//sub B-italic//sup t-italic/ do 
not suppress the effects of new gauge structures. 


52534 B-italic-meson decays without charmed particles in 
the final state. Whisnant, K.; Young, B.; Su, J. (Department 
of Physics and Ames Laboratory, Iowa State University, 
Ames, Iowa 50011). Physical Review [Section] D: Particles 
and Fields; 34: No. 5, 1376-1388(1 Sep 1986). Contract W- 
7405-ENG-82. 

We calculate B-italic-meson decay rates using the effective 
weak Hamiltonian, including leading-logarithmic strong correc- 
tions. We find that processes without charm particles in the final 
state are significantly enhanced by penguin-diagram contributions 
due to strong-interaction corrections. Branching ratios of these 
charmless modes are very sensitive to the QCD scale 
the energy scale of the interaction, and the decay constant of the B. 
italic meson. Comparisons of different schemes of finite renormali- 
zation effects due to decoupling of heavy particles are made. For 
realistic values of the parameters, branching ratios for the charmless 
hadronic decay modes of the B-italic mesons are from 1% to 5%. If 
the B-italic-meson decay constant f-italic/sub B-italic/ turns out to 
be larger than the theoretically favored values, then the charmless 
rate could be considerably bigger. 


52535 Signatures for technicolor. Eichten, E.; Hinchliffe, 
1; Lane, K.D.; Quigg, C. (Fermi National Accelerator Lab- 
oratory, P.O. Box 500, Batavia, Illinois 60510). Physical 
room| [Section] D: Particles and Fields; 34: No. 5, 1547- 

1566(1 Sep 1986). Contract AC03-76SF00098;AC02- 
76ERO1545. 

The present experimental constraints on the existence of 
light charged and neutral electroweak scalar particles are summa- 
rized. Within the context of an explicit extended technicolor model, 
we discuss prospects for the detection of light scalars in p-barp- 
italic collisions at energies up to 2 TeV, in e-italic* e~ collisions at 
energies up to the Z-italic® mass, and in fixed-target hadron-hadron 
collisions. In addition the production cross sections of the other ex- 
pected scalars are computed and decay signatures are explored. 


52536 Testing the quark-exchange contribution to the nu- 
clear force in K-italic’ p atoms. Maltman, K.; Isgur, N. 
(Theory Division, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Physical Review [Section] D: 
Particles and Fields; 34: No. 5, 1372-1375(1 Sep 1986). 





The strong annihilation of K-italic” p atoms to Aw and =7 
proceeds not only through intermediate resonance formation [pri- 
marily the A(1405)], but also, due to the composite structure of the 
hadrons involved, by means of quark rearrangements induced by 
residual quark-quark interactions. We evaluate the amplitudes for 
these rearrangement processes using a QCD-like potential model 
and show them to be of the correct sign and magnitude, relative to 
the reasonably well-known resonance contributions, to explain the 
experimentally observed K-italic™ p branching fractions. This result, 
in addition to being relevant to the interpretation of the A(1405), 
provides an independent check of the quark-exchange mechanisms 
believed responsible for short-distance nucleon-nucleon interactions. 


Explicit ee renee oS See ee eee 
samen interaction. Oka, M husetts Institute of 
Technology, Cambridge). pp "189-195 of Antinucleon- and 
nucleon-nucleus interactions. Proceedings. Walker, G.E.; 
Goodman, C.D.; Olmer, C. (eds.). New York, NY; Plenum 
Press (1985). (CONF- -850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

The short range baryon-baryon interaction by the quark ex- 
change mechanism is discussed. The role of the color-magnetic 
interaction is stressed. Nucleon swelling is in the rescaling model 
for the EMC effect is examined in the quark cluster model. 7 refs., 
6 figs. 


52538 Dynamical model of quark rearrangement in nu- 
cleon-antinucleon annihilation. Crawford, G.A.; Dethier, 
J.L.; Wilets, L. (Univ. of Washington, Seattle; Seattle Univ., 
WA). pp 197-201 of Antinucleon- and poannnmn 
interactions. Walker, G.E.; Goodman, 
Olmer, C. (eds.). New York, NY; Plenum Press i985 
(CONF-850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

This paper describes calculations to find the total inclusive 
cross section for nucleon-antinucleon annihilation. During interac- 
tion the quarks are assumed to undergo a rearrangement to form a 
doorway state consisting of a meson plus a two-quark, two-anti- 
quark exotic. The Soliton Bag model for quark interactions is used. 
Bag-bag dynamics are solved by using the generator coordinate 
method formalism. 8 refs. 


52539 Role of quark interchange in low-energy nucleon- 
nucleon scattering. Hwang, W.Y.P. (Indiana Univ., Bloom- 
ington). pp 203-211 of Antinucleon- and nucleon-nucleus 
interactions. Proceedings. Walker, G.E.; Goodman, C.D.; 
Olmer, C. (eds.). New York, NY; Plenum Press (1985). 
(CONF-850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

This paper d describes nucleon-nucleon interactions at the 
quark level as arising from one-gluon exchange, one-pion exchange, 
single sigma-exchange, and one-photon exchange. The major focus 
is to incorporate all quark-interchange mechanisms and the Pauli 
blocking effect. It is found that one-gluon exchange with quark 
interchange gives rise to important contributions to isospin-symme- 
try violating effects. In particular, for an isolated nucleon radius of 
around 0.65 fermi, the model yields a simple explanation for the ob- 
served large difference between the ‘So n-p and n-n scattering 
lengths a/sub np/ and a/sub nn/. 12 refs., 3 figs. 


52540 Meson exchange calculation of the anti pp — anti 
AA reactor. Tabakin, F. (Univ. of Pittsburgh, PA). pp 391- 
398 of Antinucleon- and ee interactions. Pro- 
ceedings. Walker, G.E.; Goodman, C Olmer, C. (eds.). 
New ork, NY; Plenum Press (1985). (CONF. 850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

The process anti pp — anti AA is studied using a one-kaon 
strangeness exchange mechanism including K, K*, and K*** 
mesons. Final and initial state interactions are included using simple 
angry Short distance spin effects play an essential role. 11 refs., 6 
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REFER ALSO TO CITATION(S) 51712, 52476, 52477, 52478, 52509, 52526, 
52565, 52569, 52571 


52541 (IN2P3—83-09, pp 125-185) CP violation: K neu- 
tral and electric dipole moment of neutron, Lutz, A.M. 1983. 
(In French). NTIS (US Sales Only), PC A13/MF A01. File 
Number DE86751282. (CONF-8309384—). 

From Summer school of particle physics; Marseille, France 
(5 Sep 1983). 

C.P. violation was first introduced in its theoretical frame- 
work: the definition of C.P. standard parameters in K° decay phe- 
nomenology were reviewed; then the model of Kabayaski Maskawa 
and the correlations of C.P. violation with other rules (AI=1/2) 
and processes (B decays...) were presented. In particular, the need 
for precise measurements of epsilon’/epsilon was emphasized and 
introduced the experimental lecture. After a short review of experi- 
mental techniques (K° regeneration, K°sub(L) - K°sub(S) interfer- 
ence), results and limitations of the previous K°sub(L) — 2a meas- 
urements were recalled. The focus was then put on present experi- 
ments, either at the analysis or data taking stage or in prospect, 
with emphasis on their originalities and physical goals. The example 
of the CERN experiment was detailed. A third lecture was devoted 
to the electric dipole moment of the neutron. The implications of 
such measurement on the strong C.P. violation were stressed and 
present experiments were presented. Their goals, difficulties and 
technical achievements and preliminary results were analysed. 


52542 (LAL—85-42) CP violation: present situation and 
new experiments. Fournier, D. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de l’'Accelerateur Lineaire). Sep 1985. 
(CONF-850785—11). NTIS (US Sales Only), PC A03 
AO01. File Number DE86751600. 

From 5. international conference on physics in collision; 
Autun, France (3 Jul 1985). 

The phenomenology of CP violation in the standard model 
is summarized. Results of recent experiments are reviewed, and the 
capabilities of new experiments are discussed. 


52543 eA ie pp 1-32) Introduction to supersym- 
metry. Polchinski, J. (Univ. of Texas, Austin). Jul 1985. 
NTIS, PC A99/MF AOl. File Number DE86007853. 
(CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

Supersymmetry is briefly described and the motivation for it 
is discussed. Successive sections discuss the supersymmetry algebra 
and multiplets, supersymmetric field theories, and supersymmetry 
breaking. The picture that emerges when supersymmetry is added 
to the Standard Model is considered. Finally grand unification, su- 
pergravity, and what lies beyond are discussed. 


52544 (SLAC—296, pp 33-40) Guided tour of super- 
space. Bagger, J.A. (Institute for Advanced Study, Prince- 
ton, NJ). Jul 1985. NTIS, PC A99/MF A01. File Number 
DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

The most conservative approach to supersymmetry is to 
regard supersymmetric theories as conventional field theories with 
special relationships between the coupling constants. This was the 
point of view adopted by Joe Polchinski in his lectures at this 
school, and there is no question that it is the most responsible way 
to introduce supersymmetry to experimentalists. In this lecture the 
author would like to take a second take. The author would like to 
view supersymmetric theories not as special theories in ordinary 
space, but rather as ordinary theories in a special space, called su- 
perspace. This new space permits powerful techniques that make 
manifest many of the miracles of supersymmetry. Because of its 
beauty and utility, superspace is becoming increasingly accepted as 
a conceptual and computational tool. The basic ideas of superspace 
are easy to understand, and they form the basis of this talk. For 
more detailed accounts, and for references to the original literature, 
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the reader is encouraged to consult the references at the end of this 
lecture. 


52545 (SLAC—296, pp 41-44) What are the values of 
the theta . Karliner, M. Jul 1985. NTIS, PC A99/ 
MF AO1. File Number DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

The theta parameter of superfield formulations is explained. 
Comparison of the scalar fields of non-supersymmetric theory with 
superfields shows that theta is equivalent to the supercharge. In ad- 
dition the superfield is demonstrated to be a complex scalar field. 


52546 (SLAC—296, pp 45-92) Signatures of supersym- 
metry in e*~ collisions. Burke, D.L. Jul 1985. NTIS, PC 
A99/MF A0O1. File Number DE86007853. (CONF- 850768— 


From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

Over the past dozen years electron-positron collisions have 
been an extremely fertile source of discovery in elementary particle 
physics. Signatures of new phenomena are clear and backgrounds 
are usually quite predictable. To date a nuggber of searches for evi- 
dence for supersymmetry in e*e™ colli have been made, all 
with negative results. In these lectures author reviewed the 
techniques used in these searches and examine their results in some 
detail. Many of these techniques will be directly applicable to 
future experiments at the SLC and LEP. These new machines may 
also provide some unique signatures of supersymmetry, and well 
take a look at these possibilities. First the author briefly reviews the 
general theoretical and experimental features of supersymmetry. 


52547 (SLAC—296, pp 95-139) Properties of supersym- 
metric particles and processes. Barnett, R.M. (Lawrence 
Berkeley Lab., CA). Jul 1985. NTIS, PC A99/MF AOI. 
File Number DE86007853. (CONF-850768—). Contract 
ACO03-76SF00098. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

In these lectures the author discuss the motivations for ex- 
perimental searches for supersymmetric particles. The role of R- 
parity in these searches is described. The production and decay 
characteristics of each class of supersymmetric particles are investi- 
gated in the context of both e*e™ and hadron machines. There is a 
detailed presentation of a sample calculation of a supersymmetric 
process. Emphasis is given to the signatures for detection of super- 
symmetric particles and processes. The current limits for supersym- 
metric particles are given. 


52548 (SLAC—296, pp 143-156) What if the Higgsino is 
the lightest supersymmetric particle. Haber, H.E. Jul 1985. 
NTIS, PC A99/MF A0Ol. File Number DE86007853. 
(CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, = (29 Jul 1985). 

A pedagogical introduction to the mixing of neutral gau- 
ginos and Higgsinos in supersymmetric models is given. The possi- 
bility that the Higgsino (rather than the photino) is the lightest su- 
persymmetric particle is considered and implications for phenome- 
nology are discussed with some emphasis on signatures of super- 
symmetry of Z° decays. Some related aspects of Higgs boson detec- 
tion in Z° decays are mentioned. 


52549 (SLAC—296, pp 157-162) ee conse- 
quences of R-parity breaking. Dawson, S. (Lawrence Berke- 
ley Lab., CA). Jul 1985. NTIS, PC ‘A99/MF AOl. File 
Number "DE86007853. (CONF-850768—). Contract AC03- 
76SF00098. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

We consider the 


gy expected in this class of models and compare it with the predic- 
Sion of the B. covsmrving eoqalldanatie teaattes 
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52550 (SLAC—296, pp 163-206) Supersymmetry: experi- 
mental at hadron colliders. Darriulat, P. (CERN, 
Geneva, Switzerland). Jul 1985. NTIS, PC A99/MF A011. 
File Number DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

Several aspects of the production and detection of supersym- 
metric particles using hadron-hadron interactions are reviewed. 
transverse momentum and limiting fragmentation in these interac- 
tions are discussed as are photino decay and gaugino and scalar 
lepton production and decay. 


52551 (SLAC—296, 206-237) Superworlds/hyper- 
worlds. Peskin, M.E. Jul 1985. NTIS, PC A99/MF AO1. 
File Number DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

These lectures were prepared for an audience of experimen- 
talists. They provide an introduction to the subject of physics in 
higher dimensions, but only at the most basic level. These lectures 
will proceed as follows. In Section 1, the author will carry out 
some simple exercises which clarify the physics of a 5-dimensional 
world in which one dimension is curled up to a radius R. In Sec- 
tion 2, the author will discuss a technical problem necessary to gen- 
eralize this discussion to d dimensions, the determination of the 
sizes of spinors in higher dimensions. One feature which we will 
see emerging in the simple analyses of these first two sections is the 
presence of eigenmodes of a higher-dimensional field with exactly 
zero energy. These zero modes will be of central importance for 
our discussion, since it is the existence of zero modes that allows 
the physics of the large scale R™' to become visible at much smaller 
energies. Finally, in Sections 5 and 6, the author will come to the 
central results which the author wishes to describe. Section 5 will 
discuss in general terms, the conditions for the appearance of zero 
modes in space-time geometries with compactified dimensions. Sec- 
tion 6 will illustrate the physics of these zero modes in a series of 
examples, from the original construct of Kaluza and Klein to the 
currently fashionable superstring theory. 


52552 (SLAC—296, 331-354) Supersymmetry at very 
high energies. Quigg, C. (Fermi National Accelerator Lab., 
Batavia, IL). Jul 1985. NTIS, PC A99/MF AOI. File 
Number DE86007853. (CONF-850768—). 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

The author summarizes the case for new physics at the TeV 
scale, and review basic elements of the supersymmetry option. Con- 
straints on the spectrum of superpartners are recorded, and the sig- 
natures for the strongly interacting superpartners are listed. The 
author then discuss prospects and detection requirements for super- 
particle searches in p*~ p collisions. 


Anomaly constraints and new U(1) gauge bosons. 
Barr, S.M.; Bednarz, B.; Benesh, C. (Brookhaven National 
Laboratory, U New York 11973). Physical Review [Sec- 
tion] D: Particles and Fields; 34: No. 1, 235-243(1 Jul 1986). 
Contract AC02-76CH00016. 

Just as the hypercharge assignments in the standard model 
follow from anomaly freedom, so there are anomaly constraints on 
any possible extra U(1) charges. We show that one can always dis- 
tinguish these from the constraints from grand unification. We dis- 
cuss various predictions when the standard model is unified but the 
new U(1) is not, when all the groups are unified, and when none of 
them are. New low-energy U(1) groups imply new low-energy fer- 
mions. We show how information about new Z bosons can tell us 
about such fermions. 
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REFER ALSO TO CITATION(S) 51712, 52476, 52477, 52478, 52534, 52543, 
52544, 52545, 52546, 52547, 52548, 52549, 52550, 52551, 52552, 52553 


52554 (CONF-8605176—1) Cluster separability in front- 
form particle dynamics. Coester, F. (Ar National Lab., 
IL (USA)). 1986. Contract W-31- 109-ENG-38. 13p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number D) 6014590. 

From Wi on constraint’s theory and relativistic dy- 
nes Florence, Italy (28 May 1986). 

In relativistic quantum dynamics, the group structure de- 
mands that some transformations other than the time evolutions 
depend on dynamics. It is possible to choose the representation of a 
kinematic subgroup to be independent of the dynamics, leading to 
different “forms of dynamics” which are unitarily equivalen. In the 
“front-form” dynamics the kinematic subgroup leaves the light 
front invariant, and the rotations about any transverse axis are dy- 
namical transformations. In the front form the kinematic subgroup 
includes the Lorentz transformations. The existence and construc- 
tion of packing transformations in front-form particle dynamics are 
shown, and the general features of front-form dynamics needed for 
that purpose are reviewed. 5 refs. (LEW) 


52555 (DOE/ER/03992—558) Quantum relativistic rota- 
tor and oscillator. Bohm, A. (Texas Univ., Austin (USA). 
Dept. of Physics). Jun 1984. Contract AS05-76ER03992. 
12p. (CONF-8405168—5). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86014629. 

From International colloquium on group theoretical methods 
in physics; College Park, MD, USA (21 May 1984). 

The mass spectrum of low-lying hadron resonances is de- 
scribed as relativistic rotational and vibrational excitations of ex- 
tended objects, leading naturally to an operator for intrinsic posi- 
tion and to an expression for the momentum. Their “relativistic 
Heisenberg commutation relations” have as a non-relativistic limit 
the usual 3-dimensional canonical commutation relations, but are 
different from the usual relativistic generalization. 13 refs., 2 figs. 
(LEW) 


52556 (DOE/ER/03992—571) New relativistic general- 
ization of the Heisenberg commutation relations. Bohm, A.; 
Loewe, M.; Magnollay, P.; Tarlini, M.; Aldinger, R.R.; Kie- 
lanowski, P. (Texas Univ., Austin (USA). Center for Parti- 
cle Theory). Nov 1984. ‘Contract AS05-76ER03992. 14p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86014622. 

A relativistic generalization of the Heisenberg commutation 
relations is suggested which is different from the conventional ones 
used for the intrinsic coordinates and momenta in the relativistic os- 
cillator model and the relativistic string. This new quantum relativ- 
istic oscillator (QRC) model is determined by the requirement that 
it gives a unified description of relativistic vibrations and, rotations 
and contracts in the non-relativistic limit 1/c — 0 into the usual 
non-relativistic harmonic oscillator. 10 refs. 


52557 (DOE/ER/40105—546) Pseudo-Goldstone bosons 
in curved space-time. Hosotani, Y.; Nikolic, M.; Rudaz, S. 
(Minnesota Univ., Minneapolis wu SA). School of Physics 
and Astronomy). Jan 1986. Contract AC02-83ER40105. 42p. 
NTIS, PC A03/MF A011; 1; GPO Dep. File Number 
DE86014799. 

We calculate the effective potential for pseudo-Goldstone 
bosons (PGB’s) in a toy SU(3) gauge theory broken by scalars in 
the adjoint representation, in a time indpendent curved space time 
with constant scalar curvature R. In both the strong and weak 
gravitational field limits, the effective potential for the PGB’s picks 
up curvature dependent quadratic terms in one-loop order. Curious- 
ly, in the weak field limit, the gravitational contribution to the PGB 
mass is of the form RlogR, while in the opposite case (strong field) 
the expected form linear in R is recovered. A subtlety involved in 
determining the coupling of Goldstone bosons to the scalar curva- 


ture in theories with spontaneous symmetry breaking is described. 
22 refs., 2 figs. 
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52558 (DOE/ER/40105—556) Fermion masses and phe- 
nomenology in SO(10) or SU(5) superstring compactifications. 
Holman, R.; Reiss, D.B. (Fermi National Accelerator Lab., 
Batavia, IL (USA). Theoretical hysics Group; Min- 
nesota Univ., ae (USA). School of Physics and 
Astronomy). Mar 1986. Contract AC02-83ER40105. 15p. 
(FNAL/Pub—86/55-A). NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE86014828. 

Symmetry breaking patterns and phenomenology of the 
SO(10) and SU(5) compactifications of the Es x Es’ heterotic su- 
perstring recently proposed by Witten are examined with regard to 
the fermion mass matrix. Under some Circumstances there exist 
constraints due to the presence of relatively light charged leptons. 
12 refs. 


guchi, T.; Higashi- 
jima, K. (Tokyo Univ. (Japan). Dept. of Physics). Mar 1986. 
Contract AC02-83ER40105. 2ip. ; CONF- 
860182—1). NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE86014796. 

From Symposium in honor of the 65th birthday of Professor 
Y. Nambu; Chicago, IL, USA (18 Jan 1986). 

Various issues associated with field theoretic realization of 
conformal symmetry in 2 dimensions are discussed. A method of 
constructing primary fields for a class of conformal algebras which 
are based upon level-2 representations of current algebra are pre- 
sented. Realizations of twisted current algebra are also discussed. 16 
refs. 


52560 (DOE/ER/40105—563) Problems for (2,0) com- 
pactifications. Ellis, 3.5 on, e cout Cumialon oe 3 

Olive, K.; Quiros, M.; Zwirner, 

for Nuclear Ramerchs Geneva emcee ee May 1986. 
Contract AC02-83ER40105. 13p. (CERN-TH—4449/86). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86014805. 

Several theoretical and phenomenological problems are ex- 
posed which impede the construction of realistic low-energy 
models based on the superstring using manifolds for which the 
gauge and spin connections are not identified (A not equal to w), 
and the world-sheet o-model has (2,0) supersymmetry. Single 
worldsheet instantanons generate an effective scalar potential which 
prevents generic manifolds of this type from being solutions to the 
equations of motion. They also give large supersymmetry-breaking 
mass parameters O(m/sub p/) to gauge non-singlet fields. The 
Green-Schwarz modification to the anti-symmetric tensor field 
strength may not absorb anomalies if w not equal to A. It is diffi- 
cult to obtain satisfactory mixing among the supersymmetric Wein- 
berg-Salem Higgs fields, which requires an SU(3) x SU(2) x U(1) 
singlet field N with vacuum expectation value x identical to <O 
absolute value of NO> = (m/sub W/). A Yukawa coupling A N* 
would yield x = O(m/sub W/), but at the expense of cosmological- 
ly unacceptable domain walls. If there is no such Yukawa coupling, 
the natural value for x is O(m/sub P/). 


lis (USA). School of Physics 
. May . Contract AC02-83ER40105. 35p. NTIS, PC 
A03/MF AO1; 1; GPO Dep. File Number DE86014829. 

A covariant string field theory is defined as a theory of line 
functionals which reproduces Nambu-Goto string dynamics in the 
x° = tau gauge. Working within a framwork of manifest reparame- 
trization invariance, a generalized Dirac equation for free closed- 
string fields has been previously derived. Here a more detailed 
analysis of this equation is presented. It is shown that the line func- 
tionals of this theory describe either bosons or fermions, depending 
in particular on the dimensionality of spacetime. Previous work in 
three dimensions is extended to the case of line functionals depend- 
ing on the local curvature of closed plane curves. An action is for- 
mulated from which the equation may be derived by variation, and 
the constraints this provides for a measure on line are described. 7 
refs. 
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(DOE/ER/40233—1) Topics in gauge theories and 

unification of elementary particle interactions. Progress 

report, July 1, 1985-March 31, 1986. Srivastava, Y.N.; 

Vaughn, M.T. "(Northeastern Univ., Boston, MA (USA)). 

Apr 1986. Contract FG02- 85ER40233. 8p. NTIS, PC A02/ 
A01; GPO Dep. File Number DE8 14814. 

Work is reported on (i) jets in minimum bias physics, (ii) 
quantum Hall effect and applications of quantum electrodynamics 
to microelectronics and (iii) renormalization group analysis of uni- 
fied gauge theories. Rates have been computed for vector boson 
decay modes of the nucleon in N = 1 supergravity models. Further 
work is being done on supersymmetric signals at SLC and LEP, 
and on superstring phenomenology. 20 refs. 


52563 (INIS-mf—10448) Interpretation of macroscopic 
quantum phenomena. Baumann, K. (Graz Univ. (Austria). 
Inst. fuer Theoretische Physik). 1986. 16p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86703294. 

It is argued that a quantum theory without observer is re- 
quired for the interpretation of macroscopic quantum tunnelling. 
Such a theory is obtained by augmenting QED by the actual elec- 
tric field in the rest system of the universe. An equation of the 
motion of this field is formulated form which the correct macro- 
scopic behavior of the universe and the validity of the Born inter- 
pretation is derived. Care is taken to use only mathematically sound 
concepts. 


care (INIS-mf—10449) Reassessment of Bohm’s quan- 

tum electrodynamics, Baumann, K. (Graz Univ. (Austria). 
Inst. fuer Theoretische Physik). 1986. 13p. NTIS (US Sales 
Only), PC A02/MF AO0O1. File Number DE86703295. 

Bohm’s interpretation of quantum theory is reexamined, with 
emphasis on quantum electrodynamics. Subjects of the discussion 
are the observability of ‘hidden’ variables, the applicability of 
Bohm’s theory to spinor QED, the violation of Lorentz invariance, 
and variants of Bohm’s theory. A formulation of causal quantum 
field theory in terms of distributions is also presented. 


oo 701-712) Unified string theories. 
Gram DJ. niv., NJ). Jul 1985. NTIS, PC 
A99/MF AOI. re Ne Number DE86007853. (CONF-850768— 


From SLAC summer institute on particle physics; Stanford, 
CA, USA (29 Jul 1985). 

String theories offer a way of realizing the potential of su- 
persymmetry, Kaluza-Klein and much more. They represent a radi- 
cal departure from ordinary quantum field theory, but in the direc- 
tion of increased symmetry and structure. They are based on an 
enormous increase in the number of degrees of freedom, since in 
addition to fermionic coordinates and extra dimensions, the basic 
entities are extended one dimensional objects instead of points. Cor- 
respondingly the symmetry group is greatly enlarged, in a way that 
we are only beginning to comprehend. At the very least this ex- 
tended symmetry contains the largest group of symmetries that can 
be contemplated within the framework of point field theories-those 
of ten-dimensional supergravity and super Yang-Mills theory. 
Types of string theories and the phenomenology to be expected 
from them are reviewed. 


52566 (SLAC-PUB—3996) Gauge invariant actions for 
string models. Banks, T. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA); Tel Aviv Univ. (Israel)). 
Jun 1986. Contract AC03-76SF00515. 19p. (CONF- 
8604234—1). NTIS, PC A02/MF A0l; G Dep. File 
Number DE86014472. 
_From Spring school on , supergravity and su- 
pe aoe ee 
models of unified interactions are elegant sets of 
Feynman rules for the scattering of gravitons, gauge bosons, and a 
host of massive excitations. The purpose of these lectures is to de- 
scribe the progress towards a nonperturbative formulation of the 
theory. Such a formulation should make the geometrical meaning 
of string theory manifest and explain the many “miracles” exhibited 
by the string Feynman rules. There are some new results on gauge 
invariant observables, on the cosmological constant, and on the 
symmetries of interacting string field theory. 49 refs. 
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52567 (SLAC-PUB—4043) Fixed point structure of 
quenched, planar quantum electrodynamics. Love, S.T. (Stan- 
ford Linear Accelerator Center, Menlo Park, CA (USA)). 
Jul 1986. Contract ACO03-76SF00515;FG05- 
86ER40299;AC02-76ER01428. 4p. (CONF-860701—12). 
NTIS, PC A02/MF A0l1; GPO Dep. File Number 
DE86015577. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

Gauge theories exhibiting a hierarchy of fermion mass scales 
may contain a pseudo-Nambu-Boldstone boson of spontaneously 
broken scale invariance. The relation between scale and chiral sym- 
metry breaking is studied analytically in quenched, planar quantum 
electrodynamics in four dimensions. The model possesses a novel 
nonperturbative ultraviolet fixed point governing its strong cou- 
pling phase which requires the mixing of four fermion operators. 12 
refs. 


(TRI-PP—86-31) Hadron structure from lattice 

OCD. Woloshyn, R.M. , Vancouver, British Co- 

lumbia (Canada)). May 1986. (CONF-860575—47). 

NTIS (US Sales Only), PC ome! AOl. File Number 
DE86901683. 


From 2. conference on particle and nuclear physics; Lake 
Louise, ee 
Hadron electromagnetic 


form factors and radiative transition 
amplitudes, extracted from the vector current three-point functions, 
are a useful probe of hadron structure. They can be calculated in 
lattice QCD in a color gauge invariant way and, ultimately, are di- 
rectly comparable to experimental results. Some recent lattice re- 
sults for the pseudoscalar meson electric form factor and the vector 
meson decay amplitude are presented. 


Phenomenology of exotic particles in E; theories. 
Rizzo, T.G. (Ames Laboratory and Department of Physics, 
Iowa State University, Ames, Iowa 50011). Physical Review 
[Section] D: Particles and Fields; 34: No. 5, 1438-1450(1 Sep 
1986). Contract W-7405-ENG-82. 

We explore the properties of the exotic fermions as well as 
the additional gauge boson(s) and Higgs scalars present in Es grand 
unified theories resulting from superstrings. Special attention has 
been paid to the decay modes of these new particles and their pro- 
duction mechanisms at existing accelerators and those under con- 
struction. 


evolution of six-quark 
a Ji, C.; Brodsky, S.J. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94305; In- 
stitute of Theoretical Physics, Department of Physics, Stan- 
ford University, Stanford, California 94305). Physical Review 
[Section] D: Particles and Fields; 34: No. 5, 1460-1473(1 Sep 
1986). Contract AC03-76SF00515. 

The evolution of six-quark color-singlet state distribution am- 
plitudes is formulated as an application of perturbative quantum 
chromodynamics to nuclear wave functions. We derive and solve a 
set of coupled evolution equations for the deuteron S-italic-wave 
amplitude. The solution of the evolution equations leads to a gener- 
al matrix representation of anomalous dimensions which can be 
used to analyze the deuteron wave function at short distances. 


52571 Scaling behavior of the heavy-quark potential. 
Flower, J.; Otto, S.W. (California Institute of Technology, 
Pasadena, California 91125). Physical Review [Section] D. 
Particles and Fields; 34: No. 5, 1649-1650(1 Sep 1986). 

We have measured the heavy-quark potential in SU(3) lattice 
gauge theory on a 20‘ lattice at four values of the coupling con- 
stant. Our results are not consistent with perturbative scaling pre- 


52572 Goldstone realization of and su- 
persymmetry at finite temperature. Aoyama, Hideaki. (Stan- 
ford Linear Accelerator Center, CA, USA; Northeastern 
Univ., Boston, MA, USA. Dept. of Physics). Physics Letters 
[Section] B; 171: No. 4, 420-423(1 May 1986). Contract 
AC03-76SF00515. 
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The Ward-Takahashi identities of Lorentz symmetry are ex- 
amined at finite temperature. It is shown that the Lorentz symme- 
try is broken with the Goldstone realization. The analogy with 
finite-temperature supersymmetry-breaking in an R-invariant model 
is explained. 


52573 Supersymmetry in a first-order Dirac equation for 
a Landau-Hall system. Hughes, R.J.; Kostelecky, V.A.; 
Nieto, M.M. (Los Alamos National "Lab., NM, 
USA. Theoretical Div.; Indiana Univ., Bloomington, USA. 
Dept. of Physics; Niels Bohr Inst., Copenhagen, Denmark). 
Physics Letters [Section] B; 171: No. 2/3, 226-230(24 Apr 
1986). Contract AC02-84ER40125;W-7405-ENG-36. 

For a massless Dirac particle in a magnetic field quantum 
mechanical supersymmetry is demonstrated in the first-order Dirac 
equation. This system is relevant to the integer quantum Hall effect. 
Also is shown a realization of osp(1/2) obtained from this system. 
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REFER ALSO TO CITATION(S) 50495, 51710, 52422, 52448 


52574 (BNL-NCS—51771-Ed.1-Suppl.2) Integral on oy 
particle nuclear date bibliography. Editon 1, Supplement 2 
Holden, N.E.; Ramavataram, S.; Dunford, C.L. (National 
Nuclear Data’ Center, Upton, NY (USA)). Apr 1986. Con- 
tract AC02-76CH00016. 46p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE86014822. 

This bibliography is divided into three sections, "Refer- 
ences”, "Target Index”, and “Residual Index.” The “References” 
section contains all references satisfying the following criteria: exci- 
tation functions, thick targets, or product yield leading to the for- 
mation of a ground or metastable state; the atomic mass and charge 
of the incident particle must be greater than or equal to 1; the 
atomic mass of the target must be greater than or equal to 1; and 
the atomic masses of the outgoing and residual nuclei must be 
greater than or equal to 1 with the exception of processes which do 
not lead to a definite residual nucleus and of gamma-ray production 
cross sections. The “Target Index” section contains the incident 
particle energy and the abbreviated reference lines for all the en- 
tries, which contain information on a definite target nucleus and re- 
action. These reference lines contain the Journal name, followed by 
the volume and page number. The "Residual Index” section also 
contains the incident particle energy and the abbreviated reference 
lines for all the entries, which contain information on a definite re- 
sidual nucleus and a definite target-reaction. 


52575 (CEA-CONF—8106) Comments on 
deuteron 


deformed spin- 

orbit in inelastic scattering. Raynal, J. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Inst. de Recherche Fondamentale (IRF)). Aug 
1985. 3p. (CONF-8508181—1-Summ.). NTIS (US Sales 
Only), PC A02/MF AO0O1. File Number DE86752463. 

From International workshop on deuteron involved reaction 
and polarization phenomena; Tsukuba, Japan (22 Aug 1985). 

In summary form only. 


52576 (DOE/ER/02706—T2) Nuclear physics studies 
with medium energy probes. Progress report and renewal pro- 
posal. Seth, K.K. (Northwestern Univ., Evanston, IL 
(USA). Dept. of Physics and Astronomy). 1986. Contract 
AC02-76ER02706. 97p. NTIS, PC AOS5S/MF A001; 1; GPO 
Dep. File Number D) 15474. 

Research is concerned with nuclear reactions, nuclear struc- 
ture, pion production in elementary collisions, symmetry tests, and 
searches for dibaryon structures. Increasing emphasis is being 
placed on fundamental problems relating to quantum chromodyna- 
mics. A list of publications is provided. 43 refs., 12 figs. (DWL) 


ERA-11/22 / 7154 


52577 (DOE/ER/03235—93) Nuclear excitations and re- 
action mechanisms. Progress report. Fallieros, S.; Levin, F.S. 
(Brown Univ., Providence, RI (USA). Dept. of Physics). 1 
Aug 1986. Contract AC02-76ER03235. 3lp. (COO—3235- 
93). NTIS, PC A03/MF A01; GPO Dep. File Number 
DE86014660. 

Theoretical research is being conducted on the following 
topics: photon scattering, gauge invariance and the extension of 
Siefert's Theorem; retardation effects in photonuclear absorption 
and the Cabibbo Radicati Sum Rule; isovector transition densities, 
currents and response functions; the electric polarizability, the mag- 
netic susceptibility and the distribution of oscillator strengths in 
some elementary systems; relativistic models and processes; proper- 
ties of skyrmions; multiquark compound bags and the charge form 
factor of the A = 3 nuclei; nuclear reaction theory; three-particle 
scattering theory; deuteron-nucleus model calculations; asymptotia 
in three-particle scattering systems; and time-dependent approach to 
few-nucleon collisions. Progress in each of these areas is reviewed 
briefly. A list of invited talks and of publications for the fiscal year 
1986 is included. 27 refs. (DWL) 


52578 (DOE/ER/03274—7) Studies of relativistic heavy 
ion collisions. Annual progress report, August 1, 1985-July 
31, 1986. Madansky, L. (Johns Hopkins Univ., Baltimore, 
MD (USA)). 1986. Contract AC02-76ER03274. 61p. NTIS, 
PC A04/MF A011; 1; GPO Dep. File Number DE86014980. 

A short resume of the status of the dilepton project at LBL 
is given, and some activities toward the construction of the heavy 
ion (MPS) spectrometer at Brookhaven are reviewed. A review of 
recent results on the subthreshold kaon production program is also 
given. A set of preliminary results on the polarization of lambdas 
produced by polarized protons, which has direct relevance to sig- 
natures of quark-gluon plasmas for future experiments will be pre- 
sented. 


52579 (DOE/ER/04052—83) Investigations of nuclear 
structure and nuclear reactions induced by complex projec- 
tiles. Sarantites, D.G. (Washington Univ., St. Louis, MO 
(USA). Dept. of Chemistry). 1986. Contract AC02- 
76ER04052. 83p. NTIS, PC AOS/MF AOl1; 1; GPO Dep. 
File Number DE86015728. 

The research conducted by the program is: (1) to investigate 
in detail the role of energy and angular momentum dissipation in 
the mechanisms of subbarrier fusion, in fusion at and above the bar- 
rier, in quasi-elastic and in strongly damped reactions of heavy ions; 
(2) to extend the above reaction mechanism studies in the regime of 
10 to 50 MeV/amu employing techniques of complete detection in- 
cluding ‘y-rays, light charged particles, neutrons and heavy ions in 
real or kinematic 47 counting when possible; (3) the study of struc- 
tural and shape changes of nuclei at very high spins and excitations; 
and (4) the development and use of novel techniques and instru- 
mentation in the above studies. 76 refs., 27 figs. 


52580 (DOE/ER/10335—8) Research in nuclear physics. 
Progress report, August 1, 1985-July 31, 1986. Kozub, R.L. 
(Tennessee Technological Univ., Cookeville (USA). Dept. 
of Physics). Jul 1986. Contract AS05-79ER10335. 3ip. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE86014672. 

The NUPHIAS data analysis software is described. NU- 
PHIAS is a Nuclear Physics Information Analysis System written 
in. the C programming language and implemented on a VAX 11/ 
725 processor. Investigations of electromagnetic transitions in neu- 
tron-rich nuclei in the A = 40 region via **S + ®Be reactions are 
described. A tentative decay scheme and level diagram for “°C! is 
presented. Heavy ion reactions via °°Ti beams and °Be targets are 
reported. The aim of this research is an experimental research for 
barely-bound multineutron systems. 18 refs., 14 figs. (DWL) 


52581 (DOE/ER/10599—66) Nuclear structure from ra- 
dioactive decay. Annual Wood, J.L. (Geor- 

ia Inst. of Tech., Atlanta (USA). School of Physics). 31 
Aug 1986. Contract AS05-80ER10599. 18p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86015799. 
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The primary focus has been studies of intruder states and 
shape coexistence in the neutron-deficient Z equal to 82 region. 
Most notably, the structure of the neutron-deficient Au isotopes has 
been studied by on-line decay scheme spectroscopy of mass-separat- 
ed isotopes at UNISOR, by on-line low-temperature nuclear orien- 
tation of mass-separated isotopes at LISOL, and by on-line laser 
atomic hyperfine spectroscopy of mass-separated isotopes at 
ISOLDE. Theoretical studies of neutron-deficient Au isotopes have 
been made. The most dramatic result is the observation of a sudden 
large increase in the mean-square charge radius between **7Au and 
186 Au, seen in the laser spectroscopy measurements as ISOLDE. 


52582 (DOE/ER/40048—172-L6) Heavy ion fusion reac- 
tions. Vandenbosch, R. —— Univ., Seattle (USA). 
Nuclear Physics Lab.). 1986. mtract AC06-81ER40048. 
5ip. (CONF-8606208—1). NTIS, PC A04/MF A01; GPO 
Dep. File Number DE86015052. 

From 9. workshop on nuclear physics; Buenos Aires, Argen- 
tina (23 Jun 1986). 

There has been a renewed interest in fusion reactions in 
recent years, particularly at near-barrier and sub-barrier energies. 
Fusion at these energies is especially interesting because of the rich 
interplay between the dynamics of the reaction and the nuclear 
structure of the participating species. One-dimensional barrier pene- 
tration models fail to account for sub-barrier cross sections. The 
role of shape degrees of freedom and of transfer channels in en- 
hancing the sub-barrier cross sections is explored. The importance 
of investigating the partial wave distribution of which the total 
fusion cross section is comprised is discussed. Various methods of 
probing this distribution are reviewed. New results obtained using 
fission fragment angular distributions are discussed. Comparisons 
with different models are made, and the evidence that the existing 
models underestimate the mean-square spin value will be presented. 
The dynamics of fusion reactions at higher energies are also dis- 
cussed. A scenario based on a transition from dynamical limitations 
to a compound nuclear limitation and possibly back to a dynamical 
limitation with increasing energy is outlined. A novel effect associ- 
ated with incomplete fusion which leads to the appearance of ex- 
conden Ces nee A ee er ee 
particle emission in terms of our understanding of damping in 
deeply inelastic collisions is presented. 59 refs., 27 figs. 


(Duke Univ. NC 

t. of Physics). 1986. Contract FG05-86ER40248. 29p. 

S, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE86015455. 

The research activities are concentrated in the theoretical 
study of relativistic intermediate energy heavy ion reactions, the 
development of advanced numerical simulation methods for the 
Time Dependent Walecka model of relativistic mean-field heavy 
ion reaction description, a program to do numerical simulations of 
heavy ion beam transport effects inside the accelerator and in the 
various deflection magnets and i and a small 
effort at using group ical methods for the description of 
heavy ion reactions. 36 refs., 6 figs., 2 tabs. 


52584 (DOE/ER/40256—1) Cyclotron based nuclear sci- 
ence. Progress report, April 1, 1985-March st, 1986. Y 
blood, DH. Sigg egg? ye a Co! . 
Cyclotron Inst.). Aug 1986. Contract G05-86ER40256. 

1; GPO Dep. File Number 


158p. NTIS, PC A08, A0l; 
DE86015454. 

Progress report for cyclotron based nuclear science cyclo- 
tron facility are summarized. Research is described under the head- 
ings heavy ion reactions, nuclear theory, atomic studies and activa- 
tion analysis, superconducting cyclotron and instrumentation. Publi- 
cations are listed. 


52585 (INIS-BR—476) Annual report 1983-1984. Low 
energy nuclear physics - Experiment and . Porto, V. 
(ed.). (Sao Paulo Univ. oa Inst. de Fisica). 1985. 89p. 
NTIS (US Sales Only), PC AO5/MF A0Ol1. File Number 
DE86703283. 

This annual report is a resume of the experimental and theo- 
retical low-energy nuclear physics research which is especially con- 
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cerned with the Pelletron Accelerator, Sao Paulo University, 
Brazil. 


52586 (LA-UR—86-2575) Riemann problems 
application = ba relativistic heavy ion collisions. Plohr, 
B.J.; Sharp, D.H. (Los Alamos National Lab., NM (USA)). 
Jul 1986. Contract W-7405-ENG-36. 7p. (CONF-860761— 
1). NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE86013829. 

From 8. international conference on mathematical physics; 
Marseilles, France (16 Jul 1986). 

Heavy ion colli at sufficiently high energies to form 
quark-gluon plasma are considered. The phase transformation from 
a quark-gluon phase to hadrons as the nuclear matter cools is mod- 
eled as a hydrodynamical flow. Nonlinear waves are the predomi- 
nant feature of this type of flow and the Riemann problem of a rel- 
ativistic gas undergoing a phase transformation is explored as a 
method to numerically model this phase transition process in nucle- 
ar matter. The solution of the Riemann problem is outlined and re- 
sults of preliminary numerical computations of the flow are present- 
ed. 10 refs., 2 figs. (DWL) 


and their 


52587 (LA-UR—86-2744) Introductory remarks on 
double beta decay and nuclear physics. Rosen, S.P. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W-7405- 
ENG-36. 18p. (CONF-8606205—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86015341. 

From International symposium on nuclear beta decay and 
neutrinos; Osaka, Japan (11 Jun 1986). 

The particle physics aspects of double beta decay and the 
theory of the phenomenon are briefly reviewed. The distinction be- 
tween Dirac and Majorana neutrinos is drawn by comparing the 
neutrino that accompanies a negatively charged lepton in some ha- 
dronic decay process with that which accompanies a positively 
charged lepton in some other decay process. Two modes of double 
beta decay are examined - one emitting two neutrinos and the other 
emitting no neutrinos. What can be learned from the existing data 
on double beta decay is considered, de-emphasizing the question of 
bounds on neutrino mass and concentrating on the properties of the 
phenomenon itself. Possible future experiments are anticipated. 16 
refs. (LEW) 


52588 Antinucleon- and nucleon-nucleus interactions. 
Proceedings. Walker, G.E.; Goodman, C.D.; Olmer, C. 
(eds.). New York, NY; Plenum Press (1985). 493p. (CONF- 
850315—). Plenum Press, 233 St., New York, NY 
10013. File Number 1186010132. Contract FG02- 
85ER40205. 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; _—— CO, USA (18 Mar = 

These conference deal primarily with intermedi- 
ate energy reactions and the role that such reactions play in eluci- 
dating nuclear structure. Separate abstracts were prepared for 37 
papers in this report. (DWL) 


52589 Nucleon-nucleus and antinucleon-nucleus scattering 

at intermediate energies. Love, W.G.; Klein, A.; Franey, 
MA. (Univ. of Georgia, Athens; Univ. of Minnesota, Min- 
neapolis). pp 1-23 of Antinucleon- and nucleon-nucleus 
ae Proceedings. Walker, G.E.; Goodman, C.D.; 
Olmer, C. (eds.). New York, NY; Plenum Press (1985). 
(CONF- -850315—). Contract AC02-77ER04215. 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

Those aspects of nucleon-nucleon (NN) and antinucleon-nu- 
cleon (anti NN) couplings which appear to be most important for 
the calculation and interpretation of N-nucleus and anti N-nucleus 
scattering at intermediate energies are compared and discussed 
within a single scattering approximation based on the free NN and 
anti NN t-matrices. The role of distortion considerations is stressed 
and, in the case of nucleon scattering, medium corrections to the 
NN coupling embodied in a nuclear matter G-matrix approach are 
illustrated and some of their implications are discussed. Some of the 
most important characteristics of nucleons and antinucleons as 
probes of nuclear structure are illustrated explicitly in distorted 
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wave calculations of inelastic scattering and charge exchange reac- 
tions. 46 refs., 8 figs., 2 tabs. 


Antinucleon-nucleus elastic and inelastic scatter- 

ing. rag ey C.B.; Millener, D.J. (Brookhaven National Lab. Lab., 
Upton, NY). "25-48 of Antinucleon- and nucleon-nucleus 
en Walker, G.E.; Goodman, C. 
C. (eds.). New York, NY; Plenum Press 98s)" 
(CONF-850315—). Contract ACO02-76CHO00016. 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA oe Mar 198 

A general overview of the utility or antinucleon (anti N)-nu- 
cleus inelastic scattering studies is presented, emphasizing both the 
sensitivity of the cross sections to various components of the N anti 
N transition amplitudes and the prospects for the exploration of 
some novel aspects of nuclear structure. The relation between NN 
and N anti N potentials is examined, focusing on the coherences 
predicted for the central, spin-orbit and tensor components, and 
how these may be revealed by measurements of two-body spin ob- 
servables. The role of the nucleus as a spin and isospin filter is dis- 
cussed. By a judicious choice of final state quantum numbers (natu- 
ral or unnatural parity states, isospin transfer AT = 0 or 1) and mo- 
mentum transfer q, it is shown how one can isolate different com- 
ponents of the N anti N transition amplitude. Various models for 
the N anti N interaction which give reasonable fits to the available 
two-body data are shown to lead to strikingly different predictions 
for certain spin-flip nuclear transitions. Several possible directions 
for future anti N-nucleus inelastic scattering experiments are sug- 
gested, for instance the study of spin observables which would be 
accessible with polarized anti N beams, charge exchange reactions, 
and higher resolution studies of the (anti p, anti p’) reaction. The 
antinucleon and the nucleon are compared as a probe of nuclear 
modes of excitation. 40 refs., 13 figs., 1 tab. 


52591 Antiproton-nucleus interaction: review of the ex- 
situation. Garreta, D. (CEN, Saclay, France). pp 
49-71 of Antinucleon- and nucleon-nucleus interactions. 
Proceedings. Walker, G.E.; C.D.; Olmer, C. 
a. yg York, NY; Plenum Press (1985). (CONF- 
From Conference on antinucleon and nucleon-nucleus inter- 
ane Telluride, CO, USA ao Mar 1985). 
paper reviews the experimental situation of a few well- 
defined antiproton-nucleus interactions where the antiproton does 
not annihilate. The antiproton-nucleus reactions that are reviewed 
are the following: elastic scattering which deals with the antipro- 
ton-nucleus system in a positive energy state; antiproton-nucleus 
atoms where the antiproton-nucleus system is almost at zero energy 
and interacts mostly through the Coulomb interaction, the strong 
interaction being only a perturbation; proton knock-out reactions 
used to produce possible bound states or resonances of the antipro- 
ton-nucleus system via strong interaction; inelastic scattering - in- 
elastic in the sense that the nucleus is left in an excited state but the 
antiproton does not annihilate. This paper focuses essentially on 
recent experiments performed at the low energy antiproton ring. 66 
refs., 24 figs., 3 tabs. (DWL) 
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52602 (ZfK—572) Calculation of the acceptance in mass 
and angle for the double-arm time-of-flight spectrometer 
DEMAS. , P.; Schilling, K.D.; Seidel, W.; Stary, F.; 
Salamatin, ; Sodan, H.; Lukjanov, S.M. (Zentralinstitut 
fuer Kernforsch Rossendorf bei Dresden (German 
Democratic Republic); Joint Inst. for Nuclear 
Dubna (USSR)). Dec 1985. 8p. (in German). NTIS (US 
Sales Only), PC A02/MF A01. File Number DE86703322. 
In order to measure the energy and mass distributions of 
correlated reaction products the double-arm time-of-flight spec- 
trometer DEMAS was constructed, the detection systems of which 
consist of flight paths and position sensitive ionization chambers. 
The entrance windows of these chambers allow the registration of 
correlated particles only in a limited angular region. Therefore, 
considering a fixed position of one of these chambers it is not possi- 
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a cone ain en ee et eae 
other one for the reason of reaction kinematics. The acceptance in 
mass and angle specifies the mass values that can be measured in 
dependence of the reaction parameters and the chamber positions. 
The knowledge of this acceptance is essential for the planning of 
experiments and the critical examination of their results. 


Standard cross-section data. Carlson, A.D. (Na- 

tional Bureau of Standards, W: DC 20234 USA). 

79-128 of Progress in nuclear energy: Volume 13. Wii- 

fms, MMR: McCormick, N.J. Elmsford, NY; Pergamon 
Press (1984). 

The measurement of neutron cross-sections generally re- 
quires a determination of the neutron flux or flux density, although 
in some special cases the neutron flux need not be determined ex- 
plicitly, as for example in transmission measurements which are 
used for total cross-section and total absorption cross-section deter- 
minations. In a thin sample measurement of a reaction or scattering 
cross-section, the count rate is proportional to the product of the 
neutron flux and the cross-section to be measured. The flux meas- 
urement can be the hardest part of the experiment. This measure- 
ment can be significantly simplified by the use of a cross-section 
standard. Count rates are then measured with the cross-section 
standard detector and with the detector used for the cross-section 
measurement, both placed in the same neutron flux. The ratio of 
these count rates is proportional to the ratio of the cross-section to 
be measured to that of the standard. For samples, which are not 
thin, corrections must be made for the finite thickness of the sam- 
ples used but the relationship is still essentially the same. The com- 
plications associated with direct neutron flux determination are thus 
avoided. 
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REFER ALSO TO CITATION(S) 53081 


52594 (ANL-HEP-CP—86-41) Spin observables in 

scattering at intermediate energy. Spinka, H. 

National Lab., IL (USA)). May 1986. "Contrast 

W-31-109-ENG-38. 7p. (CONF-860575—40). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86014600. 

From 2. conference on particle and nuclear physics; Lake 

aoe Canada (26 May 1986). 
A summary of np elastic scattering spin measurements at in- 


fashion at 500, 650, and 800 MeV. Some new 
cross sections in pure helicity states (Aa /sub L/(pp)) near 3 GeV/c 
are also given. 37 refs., 2 figs. 


52595 (CEA-N—2452) Search for dibaryons. Tamas, G. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - "Gif sur. 
Yvette (France). Inst. de Recherche Fondamentale (IRF)). 

. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number E86751272. 

The search for dibaryonic resonances is a challenge for 
modern Nuclear Physics. We present the current status of this ques- 
tion for wide and classical resonances as well as for narrow struc- 
tures which could be the signature of 6-quark effects. We show that 
the problem remains open. 


52596 (CONF-8604194—7) Many body effects in inclu- 
sive and exclusive electron on *He. Marchand, C. 
(CEA Centre o deed Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). ice de Physique Nucleaire a Haute 
ape May 1986. 4p. NTIS (US Sales Only), PC A02/ 
MF File Number DE86901778. 
From International symposium on three-body force in the 
three-nucleon system; Washington, DC, USA (24 Apr 1986). 
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A recent experiment to measure the deep inelastic exclusive 
cross section for the *He(e,e’p) reaction over a wide range of 
energy and momentum transfer is reported. Comparisons with earli- 
er work are made. 10 refs., 2 figs. 


“" (DOE/ER/40048—161) Experiment to measure AI 

0 parity mixing in ‘‘N. Progress report. Swanson, H.E.; 
Zam, V.S,; 67 y -8 E.G.; Gossett, C.A.; Sromicki, J.; 
Haeberli, W.; P. (W Univ., Seattle (USA); 
Wisconsin Univ., Madison (USA)). 1986. Contract AC06- 
81ER40048. 3p. ‘(CONF-860741—13). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86013535. 

From International symposium on weak and electromagnetic 
interactions in nuclei; Heidelberg, F.R. ee (1 Jul 1986). 

The experimental apparatus is described. Currently, investi- 
gations concentrate on the measurement of the longitudinal analyz- 
ing power. Systematic contributions to the longitudinal analyzing 
power from coherent beam modulations are presented. 4 refs., 1 
fig., 1 tab. (DWL) 


52598 (LA-UR—86-2505) Eta-meson production experi- 
ments at LAMPF. Peng, J.C. (Los Alamos National Lab., 
NM (USA)). 1986. Contract W-7405-ENG-36. 7p. (CONF- 
860575—25). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE86013834. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

Results of recent experiments on (7, eta) ractions in nuclei 
are reported. These results include triton and eta spectra for the 
SHe(7-,+) and *He(z~,eta) reactions. Also measured were for- 
ward angle cross sections and inclusive cross sections on a number 
of nuclei at three pion momenta for (m*,eta) reactions. (DWL) 3 
refs., 4 figs. 


52599 (TRI-PP—86-33) Tensor analyzing power in 7d 
elastic Smith, G.R. , Vancouver, Brit- 
ish Columbia (Canada)). May 1986. 3p. (CONF-860575— 
43). NTIS (US Sales Only), PC A02, AO01. File Number 
DE86901675. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

Experimental design and results are presented and compared 
to earlier data indicating evidence for dibaryon resonance in the 
measurement of 7d elastic scattering. The new experimental tech- 
nique described in this paper provides evidence that these dibaryon 
candidates were phantoms. (DWL) 10 refs., 4 figs. 


Implications of Dirac nucleon for the 
binding of light nuclei. Keister, B.D.; Wiringa, R.B. (Carne- 
gie-Mellon Univ., Pittsburgh, PA, USA. Dept. of — 
Argonne National Lab., IL, USA. Physics Div.). Physics 
Letters [Section] B; 173: ‘No. 1, 5-9(29 May 1986). Contract 
W-31-109-ENG-38. 

A three-nucleon potential is calculated from a Dirac nucleon 
dynamical model which includes scalar and vector meson ex- 
change. While improving the saturation properties of nuclear 


observables in pd 
Igo, “¥ Adams, D., B 
eee Pauleta, G: Weston, GS. Univ. of 


eee Mi > lis; Hi 
Japan). pp 319-321 of Antinucleon- and nucleon-nucleus 
arene 


Walker, G.E.; Goodman, C.D 
Olmer, C. (eds.). New York, NY; Plenum Press (1985) 
(CONF- 850315—). 
From Conference on antinucleon and nucleon-nucleus inter- 
Ss Telluride, CO, USA (18 Mar 1985). 
paper reports on the first measurement of third order 
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beam energies of 800 MeV. The experiment is part of an extensive 
investigation of pd elastic scattering at intermediate energies with 
the ultimate goal of a complete determination of the scattering am- 
plitudes in spin space. 6 refs. (DWL) 


52602 Study of isovector giant resonances in hadron scat- 
tering and charge exchange. Morsch, H.P. (Kernforschung- 
sanlage Juelich, West Germany). pp 357-364 of Antinu- 
cleon- and nucleon-nucleus interactions. Proceedings. 
Walker, G.E.; Goodman, C.D.; Olmer, C. (eds.). New York, 
NY; Plenum Press (1985). (CONF-850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

To investigate isovector giant resonances in heavy nuclei 
charge exchange reactions were studied using *He and a particles 
of energies of about 45 MeV/nucleon. In addition isovector excita- 
tion of spin-flip character were investigated by comparing a scat- 
tering with 200 MeV proton scattering. 14 refs., 7 figs. 


52603 Kinematical origin of relativistic effects in the 
Dirac equation based models of propagation of nucleons 
through nuclei at medium energies. Bleszynski, M.; Jar- 
oszewicz, T. (Univ. of California, Los les; Harvard 
Univ., Cambridge, MA). pp 431-443 of ‘Aaliaene and 
nucleon-nucleus interactions. Proceedings. Walker, G.E.; 

C.D.; Olmer, C. (eds.). New York, NY; Plenum 
Press (1985). (CONF-850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

The objective of this work is to isolate the main feature of 
the Dirac equation which is responsible for the successful descrip- 
tion of the polarization data by the relativistic optical model. The 
analytical properties of the double collision term in the simplest 
multiple collision process is investigated. Proton-deuterium elastic 
scattering is calculated (1) in the manner corresponding to the rela- 
tivistic impulse approximation based on the Dirac equation and (2) 
in the manner corresponding to the standard nonrelativistic multiple 
scattering theory. It is concluded that the principal difference be- 
tween the relativistic and nonrelativistic descriptions of propagation 
of protons through nuclei is simply of kinematical origin and that 
the agreement of predictions of relativistic models with the data 
should not be interpreted as the evidence for a dynamical 
model of the NN interaction. The authors believe that failure of the 
nonrelativistic description is due to the presence of spurious kine- 
matical 


Sc 


are important at energies 
of the order of few hundred MeV and become negligible at higher 
energies. Consequently at high energies nonrelativistic and relativis- 
tic models are found to converge to each other. 14 refs., 4 figs. 


52604 Low energy antiproton annihilation on nuclei. pp 
445-450 of Antinucleon- and nucleon-nucleus interactions. 
Proceedings. Walker, G.E.; Goodman, C.D.; Olmer, C. 
(eds.). New York, NY; Plenum Press (1985). (CONF- 
850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

Data obtained in the study of the antiproton interaction on 
*He,Ne and photographic emulsion nuclei are reported. Charged 
prong multiplicities, branching ratios and reaction cross section 
values are given. Some features of anti p annihilation deep inside 
the nuclear matter are described. 17 refs., 8 figs., 1 tab. 
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52605 (BNL—38338) Electromagnetic transitions in hy- 
pernuclei. ien, R.E. (Brookhaven National Lab., Upton, 
NY (USA)). 1986. Contract AC02-76CH00016. 6p. (CONF- 
860741—12). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE86014181. 
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From International symposium on weak and electromagnetic 
interactions in nuclei; Heidelberg, F.R. Germany (1 Jul 1986). 
The object of this review is to survey observations of elec- 
ic transitions in hypernuclei and to point out contribu- 
tions of these observations to an understanding of the effective two- 
body hyperon-nucleon forces in the nucleus. The discussion con- 
centrates on lambda-hyperon nucleon potentials. Future plans for 
high resolution hypernuclear spectroscopy using Ge diode detec- 
tors is discussed, especially regarding the window of utility of such 
devices. Expected improvements in beam facilities are also re- 
viewed. 9 refs., 4 figs., 1 tab. (DWL) 


52606 (CEA-CONF—7827) Saclay contribution to the 
measurement of the total photonuclear cross section of nuclei 
in the A-resonance region. Bergere, R. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
gg a 1985. 19p. (CONF-850318—4; DPh-N-S— 
2260). S (US Sales Only), PC A02/MF AOl. File 
Number ? DER6"51270. 

From 2. workshop on ives in nuclear physics at in- 
termediate energies; Trieste, Italy (25 Mar 1985). 

A large effort has been carried out in various laboratories 
and during many years in order to get precise and systematic data 
concerning the absolute values of the total photonuclear cross sec- 
tions for a large set of nuclei. This is first presented in a short his- 
torial review. Then experimental methods for measuring total pho- 
tonuclear cross sections of nuclei in the A-resonance region are re- 
viewed. 


52607 (CONF-8606126—2) Be(d,n) source at a modest fa- 
cility. Smith, A.B.; Smith, D.L.; Whalen, J.F. (Argonne Na- 
tional Lab., IL (USA). Applied Physics Div.). 1986. Con- 
tract W-31-109-ENG-38. llp. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86014542. 

From International Atomic Energy Agency neutron source 
meeting; Leningrad, USSR (9 Jun 1986). 

Source characterization for deuteron energies less than 8 
MeV is discussed including: intensity, spectrum and angular distri- 
butions. Pulsed and steady-state applications of the source to the ac- 
quisition of fast-neutron data are illustrated by energy-averaged 
neutron total cross-section and spectrum-averaged activation cross- 
section measurements. Source utilization, measurement techniques, 
and experimental results are described with attention to self-shield- 
ing effects, background suppression and specification of uncertain- 
ties. These illustrations are extrapolated to broader-scope studies, 
taking advantage of the high fact-neutron intensities. The present 
and future potential is determined more by detection capability than 
by source properties. 19 refs., 9 figs. 


52608 (INIS-BR—476, pp 30-31) Unified treatment of 
aa and antiproton-nucleus scattering within the 

Dirac theory. Hussein, M.S.; Carlson, B.V.; Isidro Filho, 
M.P. (Sao Paulo Univ., Brazil. Inst. de Fisica; Centro Tec- 
nico Ai Sao Jose dos Campos, Brazil. Inst. = 
Estudos Avancados). 1985. NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE86703283. 

In Annual report 1983-1984. Low energy nuclear physics- 
Experiment and theory. 


52609 (LA-UR—86-2504) Anti p-nucleus interaction. 
Peng, J.C. (Los Alamos National Lab., NM (USA)). May 
19 Contract W-7405-ENG-36. 7p. (CONF-860575—24). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86013835. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

Status and future prospects of antiproton-nucleus scattering 
experiments are presented. These scattering experiments were con- 
ducted at antiproton beam momentums of 300 and 600 MeV/c on 
target nuclei of *Li, *C, **O, *°O, “Ca, “Ca, and **Pb. Antipro- 
ton-proton reactions investigated antiproton-nucleus bound or reso- 
erent ee *L1-*C, Cu, and 20° Bi. 

Inelastic scattering experiments investigated the spin-isospin de- 
pendence of the NN interactions. 19 refs., 1 fig., 1 tab. (DWL) 
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7 (TRIUME, Vancow, (,p) reaction studies. Alford, 

Vancouver, British Columbia Scan 
May. 1986. Cee. Ge (CONF. 86057544) NTIS (US Sales Only 
AO1. File Number DE86901679. 

re 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

The study of (n,p) reactions on nuclei at intermediate ener- 
gies is a promising new tool in the investigation of isovector excita- 
tions, particularly those involving spin-flip transitions. Initial results 
from a new charge exchange facility at TRIUMF are discussed in 
the context of earlier (n,p) measurements and complementary stud- 
ies with other probes. 23 refs., 9 figs., 1 tab. 


52611 agg Pama ig ypernuclear interactions. Gal, 
A. (TRIUMF, Vancouver, British Columbia (Canada)). 
May 1986. 8p. (CONF. 860575—46). NTIS (US Sales Only), 
PC A02 AO1. File Number DE86901685. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

New developments in extracting strong and weak interaction 
properties of A hypernuclei are reviewed. These include the eluci- 
dation of A-nuclear spin-dependent interaction parameters from the 
observation of hypernuclear y rays in K~ reactions on 7Li, °Be, 
10B and '*O, and the measurement of nonmesonic lifetimes and 
their branches for /sub A/*C and /sub A/™B ground states. As 
for = hypernuclei, the theoretical difficulties of relating the struc- 
tures observed in stopped K~ reactions on 'C to =-nuclear interac- 
tion parameters are reviewed, and production of continuum states is 
discussed. 30 refs., 8 figs. 


52612 (ZfK—578) About the possibility of a bound ‘*C- 
12C quasimolecular band in **Mg. Gersch, H.U.; Goldberg, 
V.; Rudakov, V. (Zentralinstitut fuer ae Ros- 
sendorf bei Dresden (German Democratic ublic)). Jan 
1986. 12p. NTIS (US Sales Only), PC Ag2/ MF AOl. File 
Number DE86703455. 

The direct evidence of a '*C transfer populating the 13.45 
MeV level in *Mg suggests a '*C-'2C cluster structure for this 
level. In this connection the following points are discussed: the spe- 
cial method of distinction a direct transfer process from a com- 
pound process in heavy ion reactions, the experimental indications 
for a quasimolecular band in the energy region of bound levels, and 
the nucleus-nucleus potential, leading to bound quasimolecular 
States. 


52613 Resolution of the fusion window anomaly in heavy- 
ion collisions. Umar, A.S.; Strayer, M.R.; Reinhard, P-h. 
(Oak Ridge National Laboratory, Physics Division, Oak 
Ridge, Tennessee 37831). Physical Review Letters; 56: No. 26, 
2793-2796(30 Jun 1986). Contract AC05-840R21400. 

Time-dependent Hartree-Fock theory is used to study fusion 
in /sup 16/0+/sup 16/0 collisions. The Hamiltonian density is ob- 
tained from Skyrme forces including the spin-orbit interaction. The 
inclusion of spin has a dramatic effect on the observed dissipation 
for central collisions. At a center-of-mass energy of 34 MeV, fusion 
is found for all angular momenta less than the experimental critical 
angular momentum. Thresholds for inelastic ing increase to a 
bombarding energy per nucleon of about 9 MeV. The decrease in 
transparency is in general agreement with experiment. 


52614 Quasi-exclusive measurement of oe 3a)X at 
2.1 GeV/nucleon. Engelage, J.; Ba ; Greiner, 
D.E.; Lindstrom, P.J.; Olson, ‘DL; oda Re Crawford, 
HJ; Webb, M.L. (Louisiana State Univ., Baton Rouge, 
USA; Lawrence Berkeley Lab., CA, USA; California Univ., 
Berkeley, USA. Space Sciences Lab.; California Univ., 
Davis, USA). Physics Letters [Section] B; 173: No. 1, 34 
38(29 May 1986). Contract AC03-76SF00098;AS05- 
76ER04699. 

A study of the reaction '*C(!#C,3a)X at 2.1 GeV/nucleon 
has been completed. The energy and momentum transferred to the 
12C projectile and the cross section for the dissociation of '*C into 
three alpha particles have been measured, 9.7 (+5.0/-2.5) milli- 
barns. It is found that the results from this analysis are inconsistent 
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with the predictions of current theoretical models for peripheral 
relativistic heavy ion collisions. 


52615 Structure of °O from measurement and 

analysis of sigma(theta) for ‘*O(n,n)'*O and “Otna) "Ona 
p(*) (1.98 MeV). Koehler, P.E.; Knox, H.D.; Resler, D.A.; 
Lane, R.O.; Auchampaugh, GF. (Ohio Univ., Athens, 
USA. John E. Edw Accelerator Lab.; Los Alamos Na- 
tional Lab., NM, USA). Nuclear Physics [Section] A; 453: 
No. 3, 429-462(26 May 1986). 

Differential cross sections for neutrons elastically scattered 
from 'O and inelastically scattered to the first excited state 
18Qsup(*) (1.98 MeV) have been measured at forty-two incident en- 
ergies for 5.0 < Esub(n) < 7.5 MeV corresponding to excitation 
energies in '°O of 8.7 to 11.1 MeV. The cross sections were meas- 
ured at eleven laboratory angles per energy from 20° to 160° and 
show considerable resonance structure. These new elastic and in- 
elastic 1.98 MeV level data have been analyzed together with pre- 
viously published cross sections for 0 < Esub(n) < 2.5 MeV using 
a multilevel-multichannel R-matrix program to determine J, 7, 
Esub(lambda) and ‘ysub(lambdac) for states in *O. The new assign- 
ments are compared to previous work where possible. Several pre- 
vious assignments for resonances in the 0 < Esub(n) < 2.5 MeV 
region were verified, and disagreements over the Jsup(7) assign- 
ments for several levels in this region have been resolved. A total 
of fourteen new Jsup(7) assignments were made in the 5 < Esub(n) 
< 7.5 MeV region. An attempt was made to identify T=3/2 
analog states in ‘°F for the newly assigned levels in *O. On the 
basis of spin, parity, excitation energy and a comparison of reduced 
neutron widths in O with reduced proton widths in '°F, six pre- 
viously-identified T=3/2 analogs were verified and eight new 
T=3/2 analogs were tentatively assigned. Comparisons with exist- 
ing theoretical work are discussed. 


52616 Antiproton annihilation at rest in nitrogen and 
argon. pp 73-80 of Antinucleon- and nucleon-nucleus inter- 
actions. Proceedings. Walker, G.E.; Goodman, C.D.; 
Olmer, C. (eds.). New York, NY; Plenum Press (1985). 
(CONF-850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

This paper presents first results of an experiment dealing 
with antiproton annihilation in nitrogen and argon gases. A first 
scan of one eighth of the total nitrogen data concentrates on two 
aspects. Bose-Einstein correlations of identical pion pairs are ana- 
lyzed to determine the size of the pion source in nuclear antiproton 
absorption compared to the hydrogen case. It is found that the cor- 
relation extends to larger relative momenta than in hydrogen, indi- 
cating smaller spatial extent of the source. Secondly, a search for 
A-production indicates that this channel can be studied in further 
detail. The inclusive pion and proton spectra are shown, little devi- 
ation of the former from the hydrogen spectrum being found. 18 
refs., 7 figs., 1 tab. 


=. Nuclear medium correction to the free hadron- 

hadron interaction. Drozdz, S.; Nakayama, K.; Speth, J. 
(Kernforschungsanlage Juelich, West Germany). pp 229-248 
of Antinucleon- and nucleon-nucleus interactions. Proceed- 
ings. Walker, G.E.; Goodman, C.D.; Olmer, C. (eds.). New 
York, NY; Plenum Press (1985). (CONF-850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

The first part of this paper reports on calculations of the ef- 
fective interaction in nuclear matter starting from one-boson ex- 
change potentials. In a first step the conventional Bethe-Goldstone 
equation is solved in order to obtain the Brueckner G-matrix. In 
this way the effects of the short range correlations arising from the 
strongly repulsive behavior of the NN potential at small distances 
and the Pauli blocking are considered. A second step also includes 
effects due to collective excitation phenomena (core polarization) 
which builds up correlations of long-range character and which in- 
fluences especially the spin-isospin independent part of the effective 
interaction. In the second part of the paper nuclear structure calcu- 
lations in **O, “Ca and “*Ca based on the G-matrix interaction are 
reported. 18 refs., 11 figs., 2 tabs. 
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52618 Polarization transfer in 200-MeV inelastic proton 
scattering from ™C and **O, Olmer, C. (Indiana Univ., 
Bloomington). pp 261-275 of Antinucleon- and nucleon-nu- 
cleus UR Proceedings. Walker, G.E.; Goodman, 
C.D: C. (eds.). New York, NY; Plenum Press 
(1985). (CONF. 850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

Polarization transfer coefficients are 
MeV inelastic proton excitation of the 1*, T = 0 state (12.71 MeV) 
in °C, the 4> T = 1 state (18.98 MeV) in '°O and the 4-, T = 0 
states (17.79 and 19.80 MeV) in **O. DWIA calculations using the 
currently available forms of the effective nucleon-nucleon interac- 
tion are compared with the data. Calculations using a relativistic 
impulse approximation treatment of inelastic scattering have also 
been presented. 23 refs., 14 figs. 


ted for the 200 


52619 Polarization transfer in (p,n) reactions at interme- 
diate energies. Teddeucci, T.N. (Univ. of Maryland, College 
Park; Indiana Univ. Cyclotron Facility, Bloomington). pp 
277-292 of Antinucleon- and er interactions. 
Proceedings. Walker, G.E.; Goodman, C.D.; Olmer, C. 
= ie ag York, NY; Plenum Press (1985). (CONF- 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA ais Mar 1985). 

This paper discusses measurements of transverse polarization 
transfer in (p,n) reactions conied out at the Indiana University Cy- 
clotron Facility. These measurements involve beam energies rang- 
ing from 80 MeV to 160 MeV for a variety of targets. This paper 
discusses the motivations and techniques for making polarization 
transfer measurements at intermediate energies (E > 100 MeV) and 
summarizes what has been learned from the data presently avail- 
able. 26 refs., 13 figs., 1 tab. (DWL) 


52620 Measurements of the spin rotation function in 200- 
MeV proton scattering. Stephenson, E.J. (Indiana Univ. Cy- 
clotron Facility, Bloomington). pp 299-310 of Antinucleon- 
and nucleon-nucleus interactions. Proceedings. Walker, 

.E.; Goodman, C.D.; Olmer, C. (eds.). New York, NY; 
Plenum Press (1985). (CONF- 850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

Measurements are made for protons elastically scattering 
from 'C, 1*O, “Ca, and “*Ca targets. The optical model descrip- 
tion of these measurements are discussed. Data obtained for cross 
sections, analyzing power and spin rotation parameters are com- 
pared with calculations based on a meson exchange model devel- 
oped by Horowitz and Murdock. 18 refs., 11 figs. (OWL) 


52621 Polarized proton experiments at TRIUMF. Kitch- 
ing, P. (TRIUMF, Vancouver, Canada). pp 311-318 of An- 
p> and nucleon-nucleus interactions. Proceedings. 
Walker, G.E.; Goodman, C.D.; Olmer, C. (eds.). New York, 
NY; Plenum Press (1985). (CONF- 850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

A new medium resolution spectrometer used for polarized 
proton experiments is described. The paper includes several design 
drawings and design parameters. 9 figs., 1 tab. (DWL) 
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REFER ALSO TO CITATION(S) 52686 


52622 (CONF-860396—11) Fusion-fission in the **O + 
/sup 40,44/Ca and **S + *Mg reactions. Sanders, S.J.; 
Back, B.B.; Betts, R.R.; Dichter, B.K.; Kaufman, S.; Kovar, 
D.G.; Wilkins, B.; Videbaek, F. (Argonne National Lab., IL 
(USA)). Mar 1986. Contract W-31-109-ENG-38. 12p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86014611. 

From Symposium on the many facets of heavy ion fusion re- 
actions; Argonne, IL, USA (24 Mar 1986). 
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In measurements of fully-damped yields for the **O + /sup 
40,44Ca and **S + **Mg reactions, evidence for a fusion-fission re- 
action mechanism were found. The experiments were performed at 
the Argonne tandem-linac booster facility. Reaction products with 
masses 22 < A < 36 for the **O + /sup 40,44Ca reactions and 10 
< A < 28 for the **S + **Mg reaction were detected and identi- 
fied using the time-of-flight technique. The **O + /sup 40,44Ca re- 
actions were measured at several center-of-mass energies from 49.5 
to 62.5 MeV, while the **S + **Mg data were obtained at a single 
energy of E/sub cm/ = 60 MeV. The resulting total kinetic ener- 
gies (calculated assuming two-body kinematics), angular distribu- 
tions, and mass distributions of the fragments are found to be con- 
sistent with a fusion-fission reaction mechanism. An alternative ex- 
planation of the yields in terms of a deep-inelastic scattering mecha- 
nism is ruled out by the asymmetric nature of the mass distribu- 
tions: the maximum cross section for the **S + *Mg reaction is 
detected in the mass 12 channel whereas the maximum cross sec- 
tions for deep-inelastic scattering would be expected to occur near 
the target-projectile mass partition. For the **S + ‘Mg reaction at 
E/sub cm/ = 60 MeV, the fission cross sections is found to be ap- 
proximately 6% of the evaporation-residue cross section. These re- 
sults indicate that at higher energies fission competes with light par- 
ticle evaporation in compound nuclear decay - even in these light 
systems. 8 refs. 


52623 (Juel-Spez—312) Tabulated cross sections for sec- 
ondary charged particles from 100 MeV a-particle bombard- 
ment of sup(24,25,26)Mg, 7’Al, and *Si a nuclei. 
Seniwongse, G.; Machner, H.; Jahn, P.; Nolte, M.; 

M.; Turek, P. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Kernphysik). Apr 1985. 59p. 
NTIS (US Sales Only), PC A04/MF A0Ol1. File Number 
DE86752687. 

Double differential cross sections and differential cross sec- 
tions are tabulated for charged particle spectra from nuclear reac- 
tions of 100 MeV a-particles with sup(24,25,26)Mg, ?7Al, and **Si 
target nuclei. The energy spectroscopied particles are protons, deu- 
terons, tritons, *He and a-particles. The detection angles cover the 
range from 20° to 110° in the reaction plane. 


52624 (OUP—85-27) Statistical y-decay in s-d shell 
nuclei. Guttormsen, M.; Atac, A.; Ingebretsen, F.; Messelt, 
S.; Olsen, J.; Ramsoey, T.; Rekstad, J.; Dae aN L.A,; 


Loevhoeiden, G.; Roedland, T. (Oslo Univ. 
Fysisk Inst.; Bergen Univ. (Norway). Dept. of Physics). 
Dec 1985. 27p. S (US Sales Only), PC A03/MF AOl1. 
File Number DE86703286. 

The y-decay following the *’Al(tau,a),?’Al(tau,tau) and 
27 Al(tau,t) reactions has been studied using Esub(tau) = 45 MeV. 
For all three reactions a maximum mean y-ray multiplicity of 
<Msub(y)> = 1.8 +- 0.2 is observed in good agreement with the 
Fermi gas model. The variation of <Msub(y)>with excitation 
energy for the *’Al(tau,tau)?”Al reaction, however, shows consid- 
erable deviations from the decay pattern expected for a statistical 
system. From a comparison with other reaction channels, it is sug- 
gested that the selectivity in the excitation of states in the inelastic 
process is responsible for this non-statistical pattern. 


orway). 


52625 Probe of the shell crossing at A = 40 via beta 
decay: Experiment and theory. Warburton, E.K.; Alburger, 
D.E.; Becker, J.A.; Brown, B.A.; Raman, S. (Brookhaven 
National Laboratory, Upton, New York 11973). Physical 
Review [Section] C: Nuclear Physics; 34: No. 3, 1031- 
1051(Sep 1986). Contract AC02-76CH00016. 

The B~ decays of /sup 35/P, /sup 37/S, /sup 38/S, and /sup 
38/Cl were studied both experimentally and via shell-model calcu- 
lations. The four decaying nuclei were formed by bombardment of 
81% enriched /sup 36/S by triton and deuteron beams. Gamma-ray 
spectroscopy was carried out with Ge detectors, either bare or sur- 
rounded by a Compton suppression Nal(T1) shield. One new 
Gamow-Teller decay was observed in /sup 35/P decay, and one 
new first-forbidden decay was observed in /sup 38/S decay. Other- 
wise ‘y-ray measurements of E/sub y/ and I-/sub / (and limits on 
I/sub y/ for unobserved transitions) were improved significantly 
over previous results. Shell-model studies were undertaken in order 
to bring these beta decay results to bear on an understanding of the 
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shell structure in the (sd) to (fp) transition region at A = 40. An 
interaction was constructed in the 1d/sub 5/2/, 1d/sub 3/2/, 2s/sub 
1/2/, 1f/sub 7/2/, 1f/sub 5/2/, 1p/sub 3/2/, Ip/sub 1/2/ model 
space. This interaction started from the Wildenthal “USD” (sd) 
interaction and the van Hees-Glaudemans (fp) interaction, which 
were connected by the cross-shell Millener-Kurath interaction. Cer- 
tain important two-body matrix elements and single-particle ener- 
gies were adjusted to fit experimental binding energies in A = 40, 
41, 42. This interaction was then used to calculate level spectra for 
the daughter nuclei /sup 35/S, /sup 37/Cl, /sup 38/Cl, and /sup 
38/Ar as well as Gamow-Teller and unique first-forbidden beta 
decays leading to these nuclei. The techniques used in these rela- 
tively large scale calculations are discussed in detail, as are the re- 
sults. 


52626 Nuclear shape-isomeric vibrations. Umar, A.S.; 
Strayer, M.R. (Pennsylvania Univ., Philadelphia, USA. 
Dept. of Physics; Oak Ridge National Lab., TN, USA. 
Physics Div.). Physics Letters [Section] B; 171: No. 4, 353- 
357(1 May 1986). Contract AC05-840R21400. 

It is argued that the correlated resonances observed in low- 
energy collisions of light heavy-ions may be vibrational-rotational 
states built on the shape-isomeric configurations of the composite 
nuclear system. These states are calculated for the shape-isomer of 
the Mg nucleus by studying the response of the system to an ex- 
ternal perturbation. 
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52627 (CEA-CONF—8116) Comparison panne Dirac 
equation and its equivalent Schroedinger equation for inelastic 
scattering. Raynal, J.; Sherif, H.S. (CEA =. d'Etudes 

Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de 
Recherche Fondamentale (IRF)). Aug 1985. 2p. (CONF- 
850807—15-Summ.). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86752452. 

From 6. international symposium on polarization phenomena 
in nuclear physics; Osaka, Japan (26 Aug 1985). 

Published in summary form only. 


52628 (CRN-PN—84-17) Nuclear structure effects on the 
mechanism of deep inelastic collisions below 10 MeV/u. 
Rudolf, G. (Strasbourg-1 Univ., 67 (France). Centre de Re- 
cherches Nucleaires). 1984. 38p. (CONF-8404157—5). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86751248. 

From 19. winter school on physics; Zakopane, Poland (3 
Apr 1984). 

The mechanism of deep inelastic reactions below 10 MeV/u 
is reexamined in a way which allows to emphasize nuclear structure 
effects. The influence of the potential energy surface on the nu- 
cleon exchange mechanism is studied in the framework of Boltz- 
mann statistics. The similarity with transport theory is discussed. 
Simple expressions for the first and second moments of mass and 
charge distributions are derived, which allow to extract the number 
of exchanged protons and neutrons from the experimental data. The 
total kinetic energy loss corrected for the variation of Coulomb re- 
pulsion is introduced as a scale for the number of exchanged nu- 
cleons; the choice of this observable is discussed. Applying these 
results, experimental data are reviewed in order to search for nucle- 
ar structure effects. Several positive evidences are presented, show- 
ing the possibility to gain many informations about the reaction 
mechanism through the study of such effects. 
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52629 (GSI—86-14-Prepr.) Symmetric fragmentation in 
the system '?Xe+"*Fe at 5.0, 5.7 and 8.5 MeV/u beam 
energy. Bangert, D.; Busch, F.; Kohlmeyer, B.; Puehlhofer, 
F,; Peigdielen, Hi; "Heusch, B: Hildenbrand, K.D.; Schnei- 
der, W.F.W.; Schuell, D. (Gesellschaft fuer Schwerionen- 
forschi m.b.H., Darmstadt (Germany, F.R.); Marburg 
Univ. ( y, F.R.). Fachbereich 13 Physik; Bochum 
Univ. (Germany, F.R.). Inst. fuer Experimentalphysik; 
Sembonte Univ., 67 (France). Centre de Recherches Nu- 
cleaires). r 1986. 38p. NTIS, PC E02; Available from 
NTIS as TibyB8 6-07740. 

Se cdous of ie wit 56Fe were studied at 5.0, 5.7 and 8.5 
MeV/u by means of AE-E ionisation chambers. Aside from quasi- 
elastic and deep-inelastic reaction products, a group of fully relaxed 
fragments with a symmtric Z-distribution centered at half the 
atomic number of the combined system was observed at all incident 
energies. The angular distribution for each element ‘in this group ex- 
hibits an 1/sintheta-dependence. These reaction products are as- 
cribed to capture processes leading either to compound-nucleus for- 
mation or to fast fission. The energy dependence of the capture 
cross section is compared with various models. 


52630 (LBL—21737) Study of incomplete fusion for light 
heavy-ion systems using velocity distributions. Chan, Y.; Al- 
biston, C.; Bantel, M.; Budzanowski, A.; DiGrego: orio, D,; 
Stokstad, R. G.; Wald, S.; Zhou, S.; Zhou, z. wrence 
Berkeley Lab., CA (USA). Nuclear Science Div.). Mar 
1986. Commmnet AC03-76SF00098. 21p. (CONF-860396—14). 
NTIS, PC A02/MF A0i; GPO Dep. File Number 
DE86015196. 

From Symposium on the many facets of heavy ion fusion re- 
actions; Argonne, IL, USA (24 Mar 1986). 

Experimental results on incomplete fusion for light systems 
are discussed by studying the velocity distribution of fusion-like res- 
idues in the energy range of 6 to 20 MeV/nucleon. Original experi- 
mental work and results from other groups including the Hahn- 
Meitner Institute and the Argonne National Laboratory are also 
cited. Reactions between “*N, '*O, °F, and /sup 20,22/Ne projec- 
tiles and /sup 24,26/Mg, *’Al, 7*Si, “Ca and /sup 58,60/Ni targets 
have been studied. 19 refs., 15 figs., 1 tab. 


52631 (TRI-PP—86-34) Rare decays. Numao,_ T. 

, Vancouver, British Columbia (Canada)). May 
1986. 3p. (CONF-860575—49). NTIS (US Sales Only), PC 
A02 AO01. File Number DE86901676. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

Two experimental efforts to understand the generation prob- 
lem are discussed. A recent search for the lepton-flavor-noncon- 
serving reaction p~ + Ti—»e~ + Ti has yielded a new upper limit 
of 4 x 10-'* (90% C.L.). The status of the experiment BNL787 to 
search for the rare kaon decay mode K* — 7* nu anti nu is also 
discussed. 16 refs., 4 figs. 


52632 Measurement of the nucleon structure function in 
iron using 215- and 93-GeV muons. Meyers, P.D.; Clark, 
A.R.; Johnson, K.J.; Kerth, L.T.; Loken, S.C.; Markiewicz, 
T.W.; Smith, W.H.; Strovink, M.; Wenzel, W.A.; Johnson, 
R.P. Physics Department and Lawrence Berkeley Labora- 
a University of California, Berkeley, k 

1 Review [Section] D: Particles a Fields; 34: No. 5, 
1285-13041 19 Contract AC03-76SF00098;AC02- 
76CH03000;A.C02-76) 103072. 

We have measured the inclusive deep-inelastic scattering of 
muons on nucleons in iron using beams of 93- and 215-GeV muons. 
To perform this measurement, we have built and operated the mul- 
timuon spectrometer (MMS) in the muon beam at Fermilab. Using 
the known form of the radiatively corrected electromagnetic cross 
section, we extract the structure function F-italice(x,Q-italic?) with 
a typical precision of 2% over the range 5<Q-italic? <200 GeV/ 
c2 We compare our measurements to the ictions of lowest- 
order quantum chromodynamics (QCD) and find a best-fit value of 
the QCD scale parameter A/sub LO/ = 230 +- 40(stat) +- 
80(syst) MeV/c-italic, assuming R-italic = 0 and without applying 

Fermi-motion corrections. Comparing the cross sections at the two 
beam energies, we measure R-italic = -0.06 +- 0.06(stat) +- 
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0.11(syst) . Our measurements show qualitative agreement with 
QCD, but quantitative comparison is hampered by phenomenologi- 
cal uncertainties. The experimental situation is quite good, with 
substantial agreement between our measurements and those of 
others. 


52633 Neutron total cross section of /sup 40/Ca and 
cross section difference of /sup 44/Ca-/sup 40/Ca. Camarda, 
H.S.; Phillips, T.W.; White, R.M. (The Pennsylvania State 
University, Delaware County Campus, Media, Pennsylvania 
19063; University of California, Lawrence Livermore Na- 
tional’ Laboratory, Livermore, California 94550). Physical 
Review [Section] C: Nuclear Physics; 34: No. 3, $10-814(Sep 
1986). Contract W-7405-ENG-48. 

We have used a 100-MeV electron linac and neutron time-of- 
flight facility to measure the neutron total cross section of /sup 40/ 
Ca and the cross section difference of /sup 44/Ca- /sup 40/Ca for 
incident neutron energies of 6—60 MeV. Optical model calculations 
of /sup 40/Ca o/sub T/ have been made and compared to the 
data. Modifications of a global set of optical model parameters nec- 
essary to fit the /sup 44/Ca- /sup 40/Ca difference data are dis- 
cussed. Using these we calculated A = <r?>/sub 44// 
sup 1/2/-<r?> /sub 40//sup 1/2/ for the real part of the potential 
and found a value of 0.16 +- 0.05 fm. The value of A is sensitive to 
the difference in the matter distribution of the /sup 44/Ca and /sup 
40/Ca nuclei and our result is consistent with the same quantity de- 
termined from low energy alpha particle scattering. 


52634 /sup D/NN(O°) measurement for the "Ni(p- 
vector,n-vector)**Cu reaction at 80 MeV. Sakai, H.; Ieiri, M.; 
Imai, K.; cw saggy N.; Motobayashi, T.; Saito, T; Sakagu- 
chi, A.; Shimizu, A . (Osaka Univ., Japan; Kyoto Univ., 
Japan; Rikkyo Univ., Tokyo, Japan). pp 293-297 of Antinu- 
cleon- and nucleon-nucleus interactions. Proceedings. 
Walker, G.E.; C.D.; Olmer, C. (eds.). New York, 
NY; Plenum Press (1985). (CONF-850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

The transverse po! transfer coefficient D/sub NN/ 
(0°) has been measured for the reaction **Ni(p,n) at 80 MeV. At 
the energy of the Gamow-Teller giant resonance D/sub NN/ = - 
0.27 +- 0.05, consistent with predominantly spin-flip transitions. 
Evidence for a spin-flip dipole resonance near E/sub x/ = 18 MeV 
is found in the spectrum of D/sub NN/ vs E/sub x/. 8 refs., 1 fig., 
1 tab. 


52635 Polarization transfer and analyzing power in the / 
sup 40,48/Ca(p-vector,n-vector)/sup 40,48/Sc reactions. 
Watson, J.W.; Anderson, B.D.; Baldwin, A.R.; Chittrakarn, 
T.; Flanders, B.S.; Madey, R.; Pella, P.J.; Foster, C.C. 
(Kent State Univ., ‘OH; Hendrix College, Conway, AR; In- 
diana Univ. Cyclotron Facility, Bloomington). pp 371-379 
of Antinucleon- and nucleon-nucleus interactions. Proceed- 
ings. Walker, G.E.; Goodman, C.D.; Olmer, C. (eds.). New 
York, NY; Plenum Press (1985). (CONF-850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

Measurements for (p.n) reactions on “Ca and “Ca at 135 
MeV are presented. Sensitivity to spin-flip is also discussed. Ques- 
tions about “missing” Gamow-Teller strength and about the spin 
composition of the dipole (Al = 1) resonance are also addressed. 6 
refs., 6 figs., 1 tab. (DWL) 
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52636 (CONF-8606189—1) [Neutron emission spectra for 
cobalt, yttrium, and niobium]. Progress report. (Argonne Na- 
on Lab., IL (USA)). 1986. Contract W-31-109-ENG-38. 

p. NTIS, "PC A02/MF A0Ol1; 1; GPO Dep. File Number 
De6014ss2. 

From International Atomic Energy Agency meeting on 
measurement and analysis on the double-differential neutron emis- 
sion spectra in (p,n) and (a,n) reactions; Vienna, Austria (23 Jun 
1986). 
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The purpose of the investigation is to determine double-dif- 
ferential neutron emission spectra for incident neutron energies be- 
tween 5 and 10 MeV. The experimental method, results, and pro- 
posals for future research are presented. 3 refs., 2 figs. (DWL) 


eee Experimental investigation of 

induced phenomena in krypton. Mulders, J.J.L. (Tech- 

hool Eindhoven (Netherlands)). 13 Dec 1985. 

ache Hogecho S Sales Only), PC A08/MF AOl. File 
Naver DE86703323, 

In this thesis proton-induced phenomena in krypton gas are 
described. The considered reactions of protons on krypton are both 
nuclear and atomic. The nuclear conversion processes mainly result 
in the production of several Rb radioisotopes, such as ®'Rb that is 
used in *'Rb-sup(81m)Kr generator systems for medical diagnostics. 
The irradiation of krypton gas (natural composition) with protons 
of about 26 MeV can be used for the routine production of *'Rb 
from the direct production reaction **Kr(p,2n)**Rb and from the 
indirect reaction “Kr(p,2n)sup(81m)Rb — "Rb. To determine the 
scattering of protons in krypton gas targets a quantitative autora- 
diographic technique was developed. Proton profiles have been de- 
termined from the proton-induced activity distribution on a copper 
foil. For the on-line detection of produced Rb radioisotopes several 
optical detection techniques were investigated. Includes Dutch 
summary. 


(PNL-SA—14120) Ge B8-decay experiments and 
their analyses, an update. Avignone, F.T.; Brodzinski, R.L.; 
Miley, H.S.; Reeves, J.H. (South Carolina Univ., Columbia 
(USA); Pacific Northwest Lab., Richland, WA (USA)). Jun 
1986. Contract AC06-76RL01830. 9p. (CONF-860575—53). 
NTIS, PC A02/MF A0O1; GPO Dep. File Number 
DE86015062. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

The status, progress and projections of "Ge BB-decay ex- 
periments is reviewed. Sources of radioactive background, progress 
in their elimination and projections of future background levels are 
discussed. Existing data from the lowest background experiments 
are combined to extract a "world limit” on the Majorana mass of 
the electron neutrino, <M/sub nu/> S 2.2 eV. 14 refs. 


52639 Observation of high energy electromagnetic dipole 
radiation in ‘*N + Ni reactions at Esub(lab)/A = 35 MeV. 
Alamanos, N.; Braun-Munzinger, P.; Freifelder, R.F.; Paul, 
P.; Stachel, I; Awes, T.C.; Ferguson, R.L.; 

FE; Plasil, F: Young, GR. (State Univ. of New York, 
Stony wow. USA. Dept. of Physics; Oak Ridge National 
Lab., TN, USA. Physics Div.). Physics Letters [Section] B; 
173: No. 4, 392-396(19 Jun 1986). Contract ACO05- 
840R21400. 

High energy photons (20 < Esub(y) < 150 MeV) produced 
in inclusive “N+Ni->y+X reactions were unambiguously ob- 
served in a Pb-glass detector array. The measured angular distribu- 
tions exhibit a predominant dipole pattern. This rules out statistical 
and/or nucleon-nucleon production mechanisms. The data indicate 
instead a more coherent production mechanism reflecting the direc- 
tion of relative motion of target and projectile. 


52640 Specificity of ™Ga(pn)"Ge at 35 MeV for 
a og tees as aoe aes : oe Pe ae 

Rapaport, t. of Ener Washington, : 
Brookhaven National Lab., Upton, Y; Michigan State 
Univ., East Lansing; Ohio "Univ, Athens). pp 365-370 of 
Antinucleon- and nucleon-nucleus interactions. Proceedings. 
Walker, G.E.; Olmer, C. (eds.). New York, 
NY; Plenum Press (1985). (CONF-850315-), 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

Zero degree cross sections are calculated for both the inter- 
acting shell model and the extreme single particle model. These are 
compared to Gamow-Teller strengths. Single particle transitions are 
evaluated at energies of 35 and 120 MeV as are the relative phases 
of the amplitudes produced by the different single particle configu- 
rations at these energies. 15 refs., 5 tabs. (DWL) 
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REFER ALSO TO CITATION(S) 52642, 52650 


52641 (CONF-8604184—3) Nuclear structure in deep-in- 
elastic reactions. Rehm, K.E. (Argonne National Lab., IL 
(USA)). 1986. Contract W-31-109-ENG-38. 24p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86014581. 

From Symposium on 10 years of uranium beam; Darmstadt, 
F.R. Germany (2 Apr 1986). 

The paper concentrates on recent deep inelastic experiments 
conducted at Argonne National Laboratory and the nuclear struc- 
ture effects evident in reactions between super heavy nuclei. Ex- 
periments indicate that these reactions evolve gradually from 
simple transfer processes which have been studied extensively for 
lighter nuclei such as ‘*O, suggesting a theoretical approach con- 
necting the one-step DWBA theory to the multistep statistical 
models of nuclear reactions. This transition between quasi-elastic 
and deep inelastic reactions is achieved by a simple random walk 
model. Some typical examples of nuclear structure effects are 
shown. 24 refs., 9 figs. 


52642 (CONF-8606130—7) Determination of boson den- 
sity by electron scattering. Goutte, D. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Physique Nucleaire a Haute Energie). May 1986. 
8p. NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86901780. 

From International conference on nuclear structure, reac- 
tions, and symmetries; Dubrovnik, Yugoslavia (5 Jun 1986). 

Collective properties of the Os-Pt region and of the Sm iso- 
topes have been explored through the measurements of the transi- 
tion charge densities of 2+ and 4+ states. Their spatial features are 
interpreted in the framework of the Interacting Boson Model. 4 
refs., 5 figs. 


52643 (DOE/ER/04831—9) Double beta decay of molyb- 


denum 100. Annual progress report, January 1-December 31, 
1986. Nicholson, H.W. (Mount Holyoke Coll., South 
Hadley, MA (USA)). Aug 1986. Contract ACO02- 
oo ee’ 6p. (COO—4831-9). NTIS, PC A02/MF AOI; 

PO Dep. File Number DE86015424. 

Work is continuing on a collaborative experiment with ex- 
perimenters from the Lawrence Berkeley Laboratory to search for 
neutrinoless and two neutrino double beta decays in °Mo. Above 
ground background in a 830 hour run with a stack of 16 silicon 
lithium-drift, surface-barrier and 6 high purity silicon detectors in a 
second generation titanium cryostat at the Lawrence Berkeley Lab- 
oratory Low Level Counting Facility was measured to be 4.6 
counts/(keV x kg(Si) x yr), corresponding to an above ground 
measurement lifetime measurement for 1.7 moles of Mo of great- 
er than 10” years in one year of running. To reduce this back- 
ground and to improve the sensitivity of the apparatus, a room 
4000 feet underground at Hecla’s Consolidated Silver Mine in 
Osburn, Idaho has been constructed to essentially eliminate cosmic 
rays, and in the room a shielded cavity with walls has been built 
consisting of 10 inches of low activity lead, 2 to 4 inches of boron- 
ated polyethylene, and 24 inches of paraffin to essentially eliminate 
gammas and neutrons from natural radioactivity in the rock. Forty 
silicon, lithium-drift, surface-barrier detectors and forty channels of 
electronics are complete, and work on a third generation copper 
and titanium cryostat is underway. Mo foils are being fabricated 
at the University of New Mexico. The 40 detector apparatus should 
be complete and taking data by late fall, 1986. The purpose of the 
first run will be (1) to measure underground backgrounds and (2) to 
observe or put a limit of 6 x 10" years on the two neutrino decade 
mode of Mo in a few months of running. Assuming the calculat- 
ed background reductions underground a final sensitivity for the 
neutrinoless mode of 2 x 10” years, corresponding to over 10% 
years Ge equivalent is estimated. 
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52644 (DOE/ER/40097—9) Experimental studies of de- 
layed neutrons. Final report, May 1, 1983-June 30, 1985 (in- 
cluding also December 1, 1982-April 30, 1983 and July 1, 
1985-January 3, 1986). Clark, D.D. (Cornell Univ., Ithaca, 
NY (USA). Ward Lab.). 1986. Contract AC02- 
83ER40097. 15p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86015736. 

This final report provides a summary of the goals and meth- 
ods employed in a program of experimental studies of delayed neu- 
trons carried out at the TRISTAN on-line mass separator facility at 
Brookhaven National Laboratory and of the principal results ob- 
tained. A list of reports and conference papers reporting the work 
and a short chronology of experimental runs are included. A final 
section is an evaluation of progress made during the contract and 
comparison to results obtained elsewhere. Acknowledgments and 
references are appended. 6 refs. 


52645 (DOE/ER/40137—3) Heavy-ion interactions of 
deformed nuclei. Final report, January 1-December 31, 1985. 
Oberacker, V.E. (Vanderbilt Univ., Nashville, TN (USA). 

t. of Physics and Astronomy). May 1986. Contract 
AS05-84ER40137. 4p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86014307. 

Research activities have focused on the calculation of heavy- 
ion interaction Zr + ®Zr system. results show a double-humped 
potential barrier and two minima corresponding to the deformed 
nucleus **Hg and a very elongated system which could be an indi- 
cation of the formation of a nclear quasimolecule. (DWL) 2 refs., 1 
figs. 


52646 (INIS-mf—10174, pp X/47) Efficiency investiga- 
tion of the multielement proportional counter for the ‘°*Xe 
double beta decay search. Kubinec, P.; Masarik, J.; Melo, I. 
(Komenskeho Univ., Bratislava, Czechoslovakia. Prirodove- 
decka Fakulta). 1985. NTIS (US Sales Only), PC A07/MF 
AO1. File Number DE86703198. (CONF-8510205—Absts.). 

From 3. international conference on low-level counting; Bra- 
tislava, Czechoslovakia (21 Oct 1985). 


52647 eens ie Study of collective effects in Sm 
isotopes by polarized proton scattering. Petit, R.M.A.L. 
(Technische Hlogeschool Eindhoven (Netherlands)). 19 Nov 
1985. 166p. S (US Sales Only), PC A08/MF AO1. File 
* Number DE86703324. 

Measurements of the differential cross sections and asymme- 
tries in the inelastic scattering of 20.4 MeV polarized protons from 
148 150 152 154Sm have been used to investigate the collective proper- 
ties of these nuclei, i.e. the vibrator-rotator phase transition, the de- 
formations and the density moments. tal results included 
data for both the positive-parity states 0,*,2:*,(4.*,6.* ) and the neg- 
ative parity states 1:~,3:~,5:~, which systematics gives more reliabil- 
ity to the extracted physical quantities of interest. Phenomenologi- 
cal optical potentials have been carefully evaluated following the 
lines of a i optical model developed in this work. In- 
cludes Dutch summary; 146 refs.; 44 figs.; 31 tabs. 


52648 Deexcitation of the complete fusion nucleus /sup 
155/Tb. Moody, K.J.; Hogan, J.J. (Lawrence Livermore 
National Laboratory, Livermore, California 94550). Physical 
Review [Section] C: Nuclear Physics; 34: No. 3, 899-908(Sep 
1986). Contract AC03-76SF00098. 

We measured excitation functions for several products of the 
complete fusion of /sup 22/Ne and /sup 133/Cs. The compound 
nucleus, /sup 155/Tb, was produced with six excitation energies be- 
tween 50 and 100 MeV. The experimental data can be well repro- 
duced with an evaporation code which addresses the problem of 
particle emission at high angular momentum. The production of 
high-spin isomeric species is favored over the production of low- 
spin species. We introduce a new computer code which reproduces 
the trend of the isomer ratios with reaction energy. However, a 
lack of detailed knowledge of the nuclear levels near the high-spin 
isomers prevents any great accuracy. 
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52649 Effect of alignments on the shape of /sup 158/Yb. 
Patel, S.B.; Stephens, F.S.; Bacelar, J.C.; Beck, E.M.; Dele- 
planque, M.A.; Diamond, R.M.; Draper, J.E. (Nuclear Sci- 
ence Division, Lawrence Berkeley Laboratory, University 
of California, Berkeley, California 94720). Physical Review 
Letters; 57: No. 1, 83-65(7 Jul 1986). Contract AC03- 
76SF00098. 

Levels in /sup 158/Yb have been established up to 38h-bar 
in the yrast band and about 30h-bar in two sidebands. Below spin 
20, the similarity to the isotone /sup 156/Er is striking, but up to 
spin 34 /sup 158/Yb remains rather collective while /sup 156/Er 
becomes triaxial and evolves toward an oblate shape. This appears 
to result from small shifts in particle-alignment (backbend) frequen- 
cies; a proton alignment occurs before neutron ones in /sup 158/ 
Yb, whereas the reverse is true in /sup 156/Er. 


52650 Structure of modes and the prob- 
lem of Gamow-Teller in nuclei. Auerbach, N.; Klein, 
A.; Love, W.G. (Tel Aviv Univ., Israel; Univ. of Georgia, 
Athens). pp 323-334 of Antinucleon- and eae 
interactions. Walker, G.E.; sprees (1585) > 
198 


Olmer, C. (eds.). New York, NY; Plenum Press 
(CONF-850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

The framework of the self-consistent Hartree-Fock charge- 
exchange EPA is briefly described. This framework is then applied 
to the calculation of the spin isovector excitations for the AT/sub 
z/ = +-1 components. The nuclear structure obtained in this 
scheme serves as input into (p,n) and (n,p) DWBA calculations. 
The cross-sections for the Gamow-Teller resonance and other 
states with L = 0-5 are compared as a function of excitation 
energy and scattering angle and compared with experiment. It is 
concluded that a substantial amount of missing Gamow-Teller 
strength is “hidden” in the background of 10 to 50 MeV above the 
main Gamow-Teller peaks. The limitation of the calculations and 
the role of 2p-2h correlations is discussed. Some results for the (n,p) 
reaction are presented and the importance of such experiments is 
stressed. 26 refs., 3 figs., 4 tabs. 


52651 (n,p) and the (anti p,anti n) reactions as probes of 
isovector giant resonances. Klein, A.; Love, W.G.; Franey, 
M.A.; Auerbach, N. (Univ. of Georgia, Athens; "Univ. of 
Minnesota, Minneapolis; Tel Aviv Univ., Israel). pp 351-356 
of Antinucleon- and nucleon-nucleus interactions. Proceed- 
ings. Walker, G.E.; Goodman, C.D.; Olmer, C. (eds.). New 
York, NY; Plenum Press (1985). (CONF-850315—). Con- 
tract ‘AC02-77ER04215. 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

The (n,p) and the (anti p,anti n) reactions are explored as 
prospective probes of isovector resonances. Continuous spectra for 
these reactions around 200 MeV incident energy on ™Zr are calcu- 
lated within the single-scattering approximation. Both processes 
excite predominantly spin-isospin modes. The spin dipole and qua- 
drupole are found to stand out in the (a,p) spectra for forward 
angles. The (anti p,anti n) reaction is found to preferentially excite 
longitudinal spin modes, and therefore, provides information which 
is complementary to that obtained from the (n,p) reaction. 20 refs., 
2 figs., 2 tabs. 
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(BNL—38515) ‘Os and the U(6/12) symmetry 
sited: adie, A.M.; Warner, D.D.; Campbell, M.J.; Gel- 
letly, W. (Brookhaven National Lab., Upton, NY (USA); 
Niels Bohr Inst., Roskilde (Denmark); Manchester Univ. 

). Schuster ‘Lab.). 1986. Contract AC02-76CHO00016. 
10p. (CONF-8606130—5). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86015145. 

From International conference on nuclear structure, reac- 
tions, and s' Dubrovnik, Y' via (5 Jun 1986). 

This contribution will Seutibal to cancion of the U(6/12) 
symmetry scheme to the region intermediate between the 0(6) and 
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SU(3) limits and will compare the predicted level structure with 
that determined empirically for '*°Os. 


52653 (CONF-860396—13) Studies of the **S + 'W 
reaction. Back, oe Keller, ane Worsham, A.; Glagola, 
a Henderson, D.; Kaufman, S.; Sanders, S.J.; Siemssen, 
R.; Videbaek, F,; Wiikins, B.D. (Ar gone National Lab., IL 
(USA)). 1986. Contract mot We. 109-ENG-38. 17p. NTIS, PC 
A02/MF A011; GPO Dep. File Number DE86014610. 
From Symposium on the many facets of heavy ion fusion re- 
actions; Argonne, IL, USA (24 Mar 1986). 
Fission-like products from the reaction *S + '*W were 
measured over the entire angular range from theta = 10-170° and 
for bombarding energies of E/sub lab/ = 166, 177, 222, and 260 
MeV using an array of eight Si detectors. From the measured 
energy and flight time the product mass was determined event-by- 
event by performing the appropriate corrections for the plasma 
delay and pulse height defect associated with Si detectors. The 
mass, angular, and total kinetic energy distributions of fission-like 
fragments are obtained by assuming two-body kinematics. The an- 
gular distributions indicate that a fraction of the observed cross sec- 
tion is associated with quasi-fission reactions as observed previously 
in several other reactions involving **S projectiles. Furthermore, 
we observe an angular dependence of the fragment mass distribu- 
tions, a feature which is strictly incompatible with compound nu- 
cleus decay. Both of these observations indicate that a fraction of 
fission-like products originate from quasi-fission, a process in which 
a large degree of mass transfer occurs between the two interaction 
nuclei in a short time scale. 14 refs., 4 figs., 1 tab. 


52654 (OE/ER/03496—81) Studies of heavy ion reac- 
tions and transuranic nuclei. 1, 
1985-August 31, 1986. Huizenga, J.R.; Schroeder, W.U. 
(Rochester Univ., NY (USA). Dept. "of Chemistry and 
Physics). Aug 1986. Contract AC02-76ER03496. 193p. 
NTIS, PC A09/MF AOl; 1; GPO Dep. File Number 


space. And, finally, they include the stochastic, equilibrium, and 
nonequilibrium patterns of nuclear disintegration. The group activi- 
from design of hardware to theoretical modeling. 112 

figs., 6 tabs. 


Basie age Nuclear chemistry (annual) 
September 1, 1985-August 31, 1986. Love- 
wD. Cn on ton Univ., Corvallis (USA)). 
78ER70035. 44p. NTIS, PC A03 
1; 1; CSPOT Dep. File Number DE86015254. 


The work described is part of a project involving the study 


mation such as reaction product yields. Attempts to produce new 
heavy nuclei are also reviewed. 24 refs., 22 figs. (DWL) 


52656 (GANIL-P—85-17) Macroscopic ate eae to 
collisions and asymmetric fission. - 


us, S.P. (Grand Accelerateur National d’Ions Ra 
NIL), 14 - Caen (France)). 1985. 1lp. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86752456. 

A macroscopic model based on the TDHF theory is applied 
to asymmetric fission and deep-inelastic collisions. We find good 
agreement between this model and experimental results. 


inelastic 
G. 
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Doubly decoupled structures in /sup 182,184/Ir 
oe A.J.; Thieberger, P.; Warburton, E.K. 
mento de Fi-acute-accentsica, "Comision Nacional de 
gia Atomica, 1429 Buenos Aires, Argentina and Brookha 
ven National Laboratory, Upton, New York 11973). Physi- 
cal Review [Section] C: Nuclear Physics; 34: No. 3, 1150- 
1152(Sep 1986). 

A search for structures in which both valence neutron and 
proton occupy predominantly 2 = (1/2) orbits, called doubly de- 
coupled, has been successfully conducted in /sup 182,184/Ir. These 
evaporation residues were populated through the /sup 172,174/ 
Yb(/sup 14/N,4n) fusion reactions and studied using ‘y-ray spectros- 
copy techniques. 
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REFER ALSO TO CITATION(S) 52642 


52658 (CONF-860396—12) Influence of quasi-elastic 
channels on fusion. Rehm, K.E. (Argonne National Lab., IL 
(USA)). Mar 1986. Contract W-31-109-ENG-38. 33p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE86014612. 

From Symposium on the many facets of heavy ion fusion re- 
actions; Argonne, IL, USA (24 Mar 1986). 

Experiments that measure the strength of different transfer 
reactions in heavy reaction systems at energies in the vicinity of the 
Coulomb barrier are discussed. A short discussion is given of exper- 
imental techniques that are available in this field and their advan- 
tages and shortfalls. The main features of the transfer reactions are 
summarized. Questions concerning the system dependence and 
energy dependence of the strongest reaction channels are ad- 
dressed. A systematic picture of the strength of the neutron transfer 
cross sections is presented. Some examples for correlations between 
fusion exchangement and transfer cross sections are given. 


(LA-UR—86-2273) Multifragmentation in interme- 
oe ee SS acak, B.V.; Britt, H.C.; 
Claesson, G.; Doss, K.G.R.; Ferguosn, R.; Gavron, A.L; 
Gustafsson, H.A.; Gutbrod, H.; Harris, J.W.; Kampert, K.H. 
(Los Alamos National Lab., NM (US. A). Physics Div.; 
Lawrence Berkeley Lab., CA (USA); Gesellschaft fuer 
Schwerionenforschun; m.b.H, Darmstadt (Germany, F.R.); 
Oak Ridge National , TN (USA)). mee C Con- 
tract W-7405-ENG-36. ‘Lip. (CONF-8 ; CONF- 
860425—36). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE86013860. 

From 2. workshop on local equilibrium in strong interaction 
physics; Santa Fe, NM, USA (8 Apr 1986). 

The GSL/LBL plastic ball/wall detector system was used to 
gain insight into the fragment production mechanism in Au + Au 
and Au + Fe reactions. Full azimuthal coverage for light particles 
(p,d,t,*He,*He) and intermediate mass fragments (z greater than 10) 
is achieved in the forward hemisphere in the center of mass system. 
The complete measurement of light particles allowed a global anal- 
ysis of the events and a search for collective effects in fragment 
emission by comparing to flow effects seen in the light particles. 
The large acceptance for intermediate mass fragments allowed a 
measurements of their multiplicities event-by-event. 


52660 (LA-UR—86-2943) Nuclear isomer a i98e. 
Dyer, P. (Los Alamos National Lab., NM (USA)). 1986. 
Contract W-7405-ENG-36. 7p. (CONF-8609132—1). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86015314. 

From Resonance ionization spectroscopy and its application; 
Swansea, UK (7 Sep 1986). 

Pure specimens of nuclear isomers are required for gamma- 
ray lasers. Atoms containing isomeric nuclei of *"Hg are selective- 
ly photoionized. The isomers were produced by the 
i01 An(4,2n)"""Hg reaction and distilled. Three pulsed dye lasers 
were used to selectively ionize mercury atoms by doubly resonant 
three-step photoionization. Other isomer separation techniques and 
their limitations are discussed. 7 refs., 4 figs. 
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52661 e ” Gamow-Teller strength and the poutine: 
ous (p,n) spectra. Cha, D.; Osterfeld, F. (Kernforschun 
lage Juelich, West Germany). pp 335-350 of Antinucleo 
and ere. interactions. Pr Walker, 
G.E.; Goodman, .; Olmer, C. (eds.). New York, NY; 
Plenum Press (1985), NONE: 850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

Microscopic analyses of complete forward angle intermedi- 
ate energy (p,n)-spectra are presented for the reactions ®Zr(p,n), 
28Pb(p,n) and ‘*Ca(p,n). It is shown that the whole spectra up to 
an excitation energy of E/sub x/ = 70 MeV are the result of corre- 
lated one-particle-one-hole (1plh) spin-isospin transitions only. The 
spectra reflect, therefore, the linear spin-isospin response of the 
target nucleus to the probing (p,n) field. A large amount of the 
“missing” Gamow-Teller strength is found in the continuum part of 
the 0° spectrum. The total amount of Gamow-Teller strength ob- 
served in these nuclei is close to the lower sum rule limit of 3(N-Z). 
32 refs., 5 figs., 3 tabs. 
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52662 (AD—857541/7/XAB) Determination of the ratio 
of L x rays to alpha particles emitted by Pu-239. Technical 
report, July 1967-December 1967. Coddin N.A. (Air 
Force Weapons Lab., Kirtland AFB, NM (USA)). Jul 1969. 
102p. (AFWL-TR—69-82). NTIS, PC A06/MF AO1. 

A method of absolute counting was used to determine a 
value for the ratio of L x rays to alpha particles emitted by Pu-239. 
The emission rates of alpha particles were measured with a detector 
made of lithium-drifted silicon, operated at room temperature and 
at a pressure of 0.001-torr. The emission rates of photons were 
measured with a detector made of lithium-drifted germanium 
(Ge(Li)), cooled to a temperature of 77K. All measurements were 
recorded with a 400-channel pulse-height analyzer. The efficiency 
of the Ge(Li) detector for photoelectric interactions was established 
from a series of measurements of a source of AM-241 with a known 
activity. The geometric arrangements of the sources and the detec- 
tors were varied widely to avoid biased results that may have ac- 
crued if all measurements had been made with the geometry fixed. 
The count rates recorded by the detection apparatus were correct- 
ed for the efficiency of the detector and the geometry of the meas- 
urement by means of a computer program, to yield the rate of emis- 
sion of the source for each energy of interest. 


52663 (CONF-8603146—1) Magnetic response functions 
in actinide compounds. Lander, G.H. (Argonne National 
Lab., IL (USA); Commission of the European Communities, 
Karlsruhe (Germany, F.R.). European Inst. for Transuran- 
ium Elements). 1986. Contract W-31-109-ENG-38. 18p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86014613. 

From European Physical Society meeting; Stockholm, 
Sweden (1 Mar 1986). 

A brief review is given of neutron inelastic scattering experi- 
ments on actinide (5f) systems. Only a few compounds exhibit sharp 
crystal-field levels so that analogies with 4f compounds are rarely 
straight forward. In the systems that order magnetically, we do find 
well-defined magnetic excitations, although in many cases the 
strong interaction with the conduction electrons gives rise to over- 
damped modes. Finally, in the strongly enhanced paramagnets and 
heavy-fermion systems the response is essentially featureless in —Q 
space and can be characterized by a single Lorentzian with full- 
width at half-maximum of I’. Attempts to relate this quantity [ to 
other physical properties, particularly the coefficient of the elec- 
tronic specific heat , have not been too successful. 22 refs., 5 figs. 


52664 (CONF-8606130—3) Octupole correlations in the 
heavy elements. R.R. (Argonne National Lab., IL 
(USA). Physics Div.). 1986. Contract W-31-109-ENG-38. 
a i aaa. A03/MF A011; 1; GPO Dep. File Number 

From International conference on nuclear structure, reac- 
tions, and symmetries; Dubrovnik, Yugoslavia (5 Jun 1986). 


The effects of octupole correlations on the nuclear structure 
of the heavy elements are discussed. The cluster model description 
of the heavy elements is analyzed. The relevance of 2°-pole defor- 
mation and fast El transitions to an octupole model is considered. 
30 refs., 21 figs., 1 tab. 


52665 (DOE/ER/40246—1) Neutron scattering studies in 
the actinide Progress report, December 1, 1985-July 
30, 1986. Beghian, L.E.; Kegel, G.H.R. (Lowell Univ., MA 
(USA). Radiation Lab.). Aug 1986. Contract FG02- 
86ER40246. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86015356. 

Research is reported in the following areas: (1) analysis of 
neutron elastic and inelastic scattering measurements on low-lying 
levels of actinide nuclei; (2) exploratory measurements of neutrons 
scattered inelastically from highly excited states in Th-232 and U- 
238 for incident energies above 2 MeV; (3) background and time- 
resolution studies of neutron detectors used in iron filter work at 
E/sub n/ = 82 keV; (4) improvements in accelerator operation. 


52666 (EGG—2466) Current status of nuclear decay data 
and report on the IAEA coordinated research programme on 
the measurement and evaluation of transactinium isotope nu- 
clear decay data. Reich, C.W.; Vaninbroukx, R. (EG and G 
Idaho, Inc., Idaho Falls (USA); Commission of the E 

an Communities, Geel (Belgium). Central Bureau for Nucle- 
ar Measurements). Jul 1986. Contract AC07-76ID01570. 
24p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86014091. 

In 1977, the IAEA organized a Coordinated Research Pro- 
gram (CRP) to address the needs for highly accurate actinide-nu- 
clide decay data identified at the first Advisory Group Meeting on 
Transactinium Isotope Nuclear Data, held in Karlsruhe, FRG, in 
1975. During the years of its existence, this CRP has made signifi- 
cant strides toward achieving the goals outlined at Karlsruhe and 
subsequently refined at a second Advisory Group Meeting held in 
Cadarache, France, in 1979. In this paper, the makeup of the CRP 
and its work in the areas of decay-data measurement and evaluation 
are presented and its significant accomplishments summarized. Also 
discussed are the contents and philosophy of the final report, in- 
cluding the results of the measurements and evaluations carried out 
by the CRP participants, to be published following the planned ter- 
mination of this program in November 1984. 82 refs., 5 tabs. 


(INIS-BR—492, pp 
cross sections of some actinides ia 


—— Adjust of effective 
calculation 


inventory with 
HAMOR-2. Guimaraes, L.N.F.; Marzo, M.A.S. (Instituto 
Militar de Engenharia, Rio de Janeiro, Brazil; Comissao Na- 
cional de Energia Nuclear de Brasil, Rio de Janeiro). 1985. 


(In Portu: ). NTIS (US Sales Only), PC A99/MF A0Ol1. 
File Number DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

A comparative study of the adjustments of effective cross 
sections generated by HAMOR-2 for the following actinides U-238, 
Pu-239 and Pu-240 is done. The adjustment were made to calculate 
the inventory of two different PWR reactors. 


52668 (INIS-mf—10206) Studies on the reaction mecha- 
nism of the muon induced nuclear fission. Mutius, R von. 
(Bonn Univ. (Germany, F.R.). Mathematisch-Naturwissens- 
chaftliche Fakultaet). 1 "Ful 1985. 117p. (In German). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86752689. 

The mass and energy distribution of the fission fragments 
after muon induced nuclear fission allows the determination of the 
mean excitation energy of the fissioning nucleus after muon cap- 
ture. By the systematic comparison with a mass distribution of a 

corresponding reaction for the first time for this an accuracy of 
about 1 MeV could be reached. Theoretical calculations on the ex- 
citation probability in the muon capture allow in connection with 
the fission probability an estimating calculation of this energy. The 
experimental result represents by this a test criterium for the valu- 
ation of the theoretical calculation. The measured probabilities for 
the occurrence of radiationless transitions in the muonic y cascade 
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of **7Np permit an indirect experimental determination of the bar- 
rier enhancement which causes the muon present during the fission 
process. The value found for this extends to 0.75+-0.1 MeV. A 
change of the mass distribution by the muon cannot be detected in 
the nuclides 7*U, **7Np, and *“*Pu studied here. Only the mean 
total kinetic energy of the fission products is reduced in these three 
nuclides in the prompt y~ induced fission by 1 to 2 MeV. For this 
result the incomplete screening of the nuclear charge during the fis- 
sion process is made responsible. A mass dependence of this reduc- 
tion has not been stated. Because the muon has appearently no in- 
fluence on the mass splitting it can be valied as nearly ideal particle 
in order to study the hitherto little studied dynamics of the fission 
process. 


52669 (INIS-mf—10207) Importance of the ae reson- 
ances in hadron and muon induced fission. Hartfiel, J. (Bonn 
Univ. (Germany, F.R.). Mathematisch-Naturwissenschaft- 
liche Fakultaet). 24 Jun 1985. 186p. (In German). NTIS (US 
Sales Only), PC A09/MF AO01. File Number DE86752690. 

In the first part of the thesis the fission probability of **U 
by means of the reaction **U(a,a'f) is studied at an incident 
energy of 480 MeV and a scattering angle of 3.4° In the measured 
spectrum of the inelastically scattered a particles a strong reso- 
nance is found in the excitation energy range from 8 to 13 MeV. 
The center of mass of the resonance lies at 11 MeV. Its width ex- 
tends to 4.5 MeV. In the second part of the thesis the muon in- 
duced fission of *5U, %*U, *’Np, Pu, and *“*Pu is studied. 
Thereby both fission fragments are detected in coincidence by two 
surface barrier detectors. By this it is possible for the first time to 
measure the mass and kinetic energy distribution of the fission frag- 
ments. (orig./HSI). 


52670 (IPNO-DRE—85-09) Approach to the limits for 
massive energy and spin deposition into a composite nucleus 
Jacquet, D.; Galin, J.; Borderie, B. (Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire). 1985. 40p. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE86751293. 

We report measurements of correlated fission-like fragments 
from the reaction 27 MeV/u “Ar + **U and their further corre- 
lations with H/He particles. Fusion-like reactions that form highly 
excited composite nuclei (500-800 MeV) comprise approximately 
40% of the reaction cross section. The probability for such fusion- 
like reactions is dramatically smaller for 44 MeV/u “Ar. We infer 
that for this reaction the conditions for high probability of such 
massive energy and spin containment are near to their limits. The 
integrated multiplicities for H and He emission are both approxi- 
mately 3 for fission reactions that involve 50-100% momentum 
transfer. These multiplicities are about evenly divided between 
evaporative and forward-peaked emission; comparison with other 
results indicates that both have increased by about twentyfold with 
only about threefold increase in projectile energy. The major 
sources of evaporative He emission are the very highly excited 
composite nuclei. 


52671 (ORNL/TM—10098) R-matrix analysis of the 
239Pu cross sections up to 1 keV. Derrien, H.; de Saussure, 
G.; Perez, R.B.; Larson, N.M.; Macklin, RL. (Oak Ridge 
National Lab., “TN (USA)). Jun 1986. Contract ACO05- 
840R21400. Tip. NTIS, PC A05/MF A01; GPO Dep. File 
Number DE86014401. 

The results are reported of an R-matrix resonance analysis of 
the **Pu neutron cross sections up to 1 keV. After a description of 
the method of analysis the nearly 1600 resonance parameters ob- 
tained are listed and extensive graphical and numerical comparisons 
between calculated and measured cross-section and transmission 
date are presented. 47 refs., 47 figs., 8 tabs. 


52672 Yields of fission products produced by thermal- 
neutron fission of /sup 243/Cm. Dickens, J.K.; McConnell, 
J.W. (Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37831). Physical Review [Section] C: Nuclear Physics 34: 
No. 2, 722-725(Aug 1986). Contract AC05-840R21400. 

On the basis of measured yields for 72 gamma rays and 
known nuclear data, cumulative fission-product yields were de- 
duced for 69 fission products having half-lives between 36 seconds 
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and 65 days representing 41 mass chains created during thermal- 
neutron fission of /sup 243/Cm. 
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ER ALSO TO CITATION(S) 52500, 52581, 52582, 52583, 52584, 52588, 
52588, 52589, 52591, 52641 


52673 (ANL-HEP-CP—86-69) EMC effect. Berger, E.L. 
(Argonne National Lab., IL (USA). High Energy Physics 
Div.). Jun 1986. Contract W-31-109-ENG-38. 30p. (CONF- 
860575—39). NTIS, PC A03/MF A0l; GPO Dep. File 
Number DE86014586. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

A review is presented of data and theoretical interpretations 
of the nuclear dependence of quark and antiquark distributions as 
observed in the deep inelastic scattering of neutrinos and charged 
leptons from nuclei. After a summary of the experimental situation 
and a survey of the broad spectrum of proposed explanations, I 
concentrate on the Q?-rescaling approach and on interpretations in 
terms of conventional nuclear physics. The review concludes with 
a list of desirable future experiments. 31 refs., 4 figs. 


(CEA-CONF—7906) N mesons and 
quarks: the electron scattering approach. Frois, B. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). May 1985. 13p. (CONF-850315—13; DPh-N-S— 
2269). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86751271. 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

A few examples of the research carried out by electron scat- 
tering in order to elucidate the relevant degrees of freedom for nu- 
clear physics. Is considered first quasielastic scattering from *He 
which gives some insight into the properties of the nucleon in the 
nuclear medium. Then examples of meson exchange currents are 
presented. Finally, the present status of our understanding of short- 
er range effects is discussed. 


52675 (CEA-CONF—7908) Photon- and pion-induced re- 
actions in the few body systems. Laget, JM. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). May 1985. 17p. (CONF-850318—2; DPh-N-S— 
2264). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86751250. 

From 2. workshop on perspectives in nuclear physics at in- 
termediate energies; Trieste, Italy (25 Mar 1985). 

The study of the interplay of the degrees of freedom of the 
many nuclear system and the internal degrees of freedom of its con- 
stituents is reviewed. First nucleon-nucleon interaction mechanisms 
are recalled in relation to the interaction range. It appears that pion 
and photon induced reactions should provide two complementary 
ways to disentangle these various mechanisms. Most of pion and 
photon induced reactions, performed until now, can be understood 
in terms of nucleons, pions and deltas. But after a short description 
of the method of analysis of the reactions it is shown that this 
agreement is achieved at the price of the adjustment of two param- 
eters (the wNN form factor and the rho-nucleon coupling contant) 
which may simulate more subtle short range effects. Then the rel- 
evance of the analysis of the same reactions in terms of quark de- 
grees of freedom is discussed briefly. 


52676 (CEA-CONF—8115) ea oa 
of inelastic scattering with a Dirac equation. Ra 
(CEA Centre d'Etudes sinsbeeiean de Saclay, 91 - Giteor 
Yvette (France). Inst. de Recherche Fentlenianeln (IRF)). 
Aug 1985. 2p. (CONF-850807—16-Summ.). NTIS (US Sales 
y), PC A02/MF AO1. File Number DE86752453. 

From 6. international symposium on polarization phenomena 
in nuclear physics; Osaka, Japan (26 Aug 1985). 

Published in summary form only. 
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52677 (CEA-CONF—8270) Thermodynamic description 
of excited nuclei. Bonche, P. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de Re- 
cherche Fondamentale (IRF)). Sep 1985. 75p. (In French). 
(CONF-8509303—1; SPhT—85-181). NTIS (US . Sales 
Only), PC A04/MF A0O1. File Number DE86752457. 

From Jolio-Curie school on nuclear matter in all its states; 
Bombannes, France (16 Sep 1985). 

In heavy ion collisions at energies called Ganil or Sara ener- 
gies, high excitation composite system formation has been evi- 
denced. Excitation temperatures can reach 6 MeV for the lighter 
systems. This lecture is aimed at presenting the basic concepts of 
statistical physics which are underlying heavy ion physics. It in- 
cludes three great chapters. Statistical mechanics and some ele- 
ments of thermodynamics are recalled to understand quantum me- 
chanics at a non-zero temperature. A study in the nuclear frame of 
liquid-gas phase transformation is presented. A phenomenologic ap- 
plication of hot nuclei stability is deriving. At least, a microscopic 
presentation is proposed: from presented statistical physics con- 
cepts, it provides a highly excited nuclei description (or hot nuclei). 
It allows furthermore a complete description of most of nuclei 
characteristics in relation with the temperature. 


52678 (CONF-860741—15) Y-scaling, FSI and the choice 
of a scaling variable. Rinat, A.S. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Nucleaire a Haute Energie). Jun 1986. 4p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86901779. 


From International symposium on weak and electromagnetic 
interactions in nuclei; Heidelberg, F.R. Germany (1 Jul 1986). 

Cross sections for the inclusive scattering of electrons from 
nuclei are considered as properly reduced by the Mott cross sec- 
tion. A number of observations related to the resulting response (a 
function of momentum and energy transfer) are made. 5 refs., 1 fig. 
(DWL) 


52679 (DOE/ER/02171—1) Nuclear structure theory. 
Technical progress report, September 1, 1985-August 31, 
1986. French, J.B.; Koltun, D.S. ochester Univ., NY 
(USA)). 1986. Contract AC02-76ER02171. 11p. NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE86015625. 

Very brief reviews are given for the following theoretical re- 
search programs: spectral averaging, spectral and strength fluctua- 
tions, quark theory of nuclear matter, pion absorption, and the 
three-nucleon problem. (DWL) 


52680 (DOE/ER/40105—569) Nuclei as multiskyrmions. 
Braaten, E.; Carson, L. (Northwestern Univ., Evanston, IL 
(USA). Dept. of Physics and Astronomy; Minnesota Univ. ns 
Minneapolis (USA). School of Physics and Astronomy). 
1985. "Cooheet AC02-83ER40105. 9p. (CONF-8508127—14). 
NTIS, PC A02/MF AOl; G Dep. File Number 
DE86014806. 

From Nuclear chromodynamics conference; Santa Barbara, 
CA, USA (12 Aug 1985). 

It is suggested that nuclei can be identified with quantum 
states of static localized soliton solutions in the Skyrme model. The 
semiclassical calculation of the energies and static properties of 
these states is described. 11 refs. 


52681 (DOE/ER/40105—570) Nuclei in the Skyrme 
model, Braaten, E.; Carson, L. (Northwestern Univ., Evans- 
ton, IL (USA). t. of Physics and Astronomy). 1986. 
Contract AC02-83ER40105. 9p. NTIS, PC A02/MF AO0O1; 
GPO Dep. File Number DE86014807. 

The application of the Skyrme model to nuclear physics is 
discussed. A new approach is presented in which nuclei are identi- 
fied with static soliton solutions in the appropriate topological 
sector. When this approach is applied to the deuteron, it yields 
automatically the correct spin, isospin, and parity quantum num- 
bers. 
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52682 (GANIL-P—85-03) Nonequilibrium processes 
Somer ities eduinaeas Stein See Geeeelindmmeten an aek send 
fast fission. Gregoire, C. (Grand Accelerateur National 
d’'Tons Lourds (GANIL), 14 - Caen (France)). Mar 1985. 
64p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86751263. 

A semi-classical approach for the description heavy ion colli- 
sions starts with the use of the Wigner transform of the one-body 
matrix or/and of a reduced density matrix. The semi-classical ap- 
proximation of the equations which govern the dynamical evolution 
of these density matrices, after some scheme of approximations, are 
the Vlasov equation and the Fokker-Planck equation. First, we will 
focus on Vlasov equation and its possible extension in order to in- 
troduce collision terms. This later purpose is extremely important in 
intermediate energy heavy ion collisions and a model case is pre- 
sented with the fast particle emission. The derivation of the 
Fokker-Planck equation will be presented in the second lecture in 
view of applications to the hot and fast fission. 


52683 CPNO-DRE—85-15) Main trends in heavy ion re- 
action mechanisms when the energy increases. Lefort, M. 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nu- 
cleaire). 1985. "22p. (CONF-8505172—5). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86752462. 

From Conference on nuclear structure with heavy ions; Leg- 
naro, Padova, Italy (27 fee Fay 

The influence of co! terms on the dynamical processes 
leads to very important changes in the aspects of heavy ion reac- 
tions when the energy per nucleon increases from a few MeV/n up 
to some 45 MeV/n. For peripheral collisions the deep inelastic re- 
actions are replaced by a slightly inelastic fast perturbation. Quasi- 
elastic phenomena are still observed with a few nucleon transfer re- 
action towards unbound states. For central collisions, fusion proc- 
esses still persist but the transfer of linear momentum is limited due 
to a direct emission of fast light particles. Therefore, very high 
energy deposits are produced and very hot nuclei are formed 
which decay by statistical deexcitation. Residual nuclei and fission 
fragments are the final products up to a certain excitation energy. 
But limits are reached, at an excitation energy of the order of 4-5 
MeV per nucleon -which is slightly higher for light systemps than 
for heavy ones- where the fusion process is not followed subse- 
quently by the usual decay. Possibly a multifragmentation mecha- 
nism is the new way by which a very excited piece of nuclear 
matter disrupts very rapidly. Finally, in addition to peripheral and 
central collisions, it seems that collisions at intermediate impact pa- 
rameters are responsible for the creation of a hot transient species 
made of the projectile plus a piece of the target, which, because of 
its high temperature, very promptly explodes into several light 
fragments and alpha-particles. 


52684 (IPNO-TH—84-70) Proton nucleus elastic scatter- 
intermediate 


ing at 800 MeV: the role of isobars. Auger, J.P.; 
Maillet, J.P.; Lazard, C.; Lombard, R.J. (Paris-11 Univ., 91 
- Orsay (France). Inst. de ee Nucleaire). Oct 1984. 
26p. NTIS ee a Only), A03/MF AOl. File 
Number DE8675124 

Peacunaaeaiae at 800 MeV has been calcu- 
lated in the Glauber model for '*O, “Ca, “*Ca and **Pb. Nuclear 
densities are taken from Hartree-Fock-BCS calculations. For the 
nucleon-nucleon amplitudes, use is made of two recent phase shift 
analysis. The effects of intermediate isobars are included by means 
of a simple model. The results show that the experimental data are 
qualitatively understood. The polarization turns out to be quite sen- 
sitive to the intermediate isobar effects, which consequently need to 
be calculated more carefully. 


52685 (PNO-TH—85-09) Percolation of nucleus 
break-up. Campi, X.; Desbois, J. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de ‘Physique Nucleaire). Feb 1985. 40p. 
(CONF-850173—13). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86751266. 

From 23. international winter meeting on nuclear physics; 
Bormio, Italy (21 Jan 1985). 

The production of nuclear fragments in multifragmentation 
and spallation reactions is viewed as a percolation phenomenon. A 
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model of nuclear percolation is proposed. The criteria for linkage 
of nucleons to a cluster are defined in real and momentum spaces. 
In addition, “compactness” conditions are imposed to the clusters in 
both spaces. This model behaves in many respects as a two-dimen- 
sional site percolation model, exhibiting a rather well defined per- 
colation threshold at psub(c) approximately 0.6. The concentration 
p is related to the number of fast particles leaving the nuclear 
volume. We discuss possible experimental signatures of this new 
break-up mechanism. 


(Juel-Spez—348) re oe nuclear _ 
quantized A’ . Provoost, D 
Juelich Gabi (Germany, FR). 
). Mar 1986. 144p. NTIS (US Sales 
Only), PC A07, A01. File Number 86752686. 

It is the aim of the present work to present some numerical 
results obtained within the ATDHF formalism. Both approaches 
have been considered, the construction of the collective Hamilton- 
ian as well as the solution of the Griffin-Hill-Wheeler equation, 
both using the ATDHF collective path. We show that a fully self- 
consistent microscopic description of nuclear phemomena using 
general many-body techniques can be treated on the numerical 
level. We considered several different systems to indicate as much 
as possible the present possibilities and limits of the theory as well 
as of the numerical techniques. (orig./HSI). 


52687 (LA-UR—86-2619) Production of high energy den- 
sity in anti N-nucleus interactions. Gibbs, W.R. (Los Alamos 
National Lab., NM (USA)). 1986. Contract W-7405-ENG- 
36. 11p. (CONF-860575—27). NTIS, PC A02/MF AO1; 
GPO . File Number DE86013822. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

The results of an investigation of anti p- (and to a lesser 
extent) anti d- nucleus interactions are reported. The technique in- 
volves following the classical production and propagation of 
mesons (77,K*, K°, K~, K°, K*, eta, o, phi) and baryons (N,A,2) in 
nuclei after antiparticle annihilation. It is found that small regions 
of the nucleus can be raised to sufficiently high energy densities 
that some predictions of a quark-gluon phase transition can be 
tested with the use of energetic antiprotons (5-10 GeV/c). the 
strangeness signal is examined and compared with the amount of 
strangeness produced in a recent experiment with 4 GeV/c incident 
antiprotons. A general expression is given for the total amount of 
strangeness produced which is invariant under intranuclear strange- 
ness exchange reactions. 7 refs., 6 figs., 3 tabs. 


52688 (LA-UR—86-2686) Measuring the antiquark distri- 
bution function in nuclei. Garvey, G.T. (Los Alamos Na- 
tional Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 
2p. (CONF-860802—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86015350. 

From International nuclear physics conference; Harrogate, 
UK (25 Aug 1986). 

Sis onsih Rhio eens ta quaaieend ta, geovitn aithien eo 


cific information on quark momentum densities in nuclei. (DWL) 
52689 (LYCEN—8520) Exploration of the spin-isospin 
function 


nuclear response by neutrinos, Delorme, J.; Ericson, 
M. (Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de Phy- 
Nucleaire). Mar 1985. 1lp. NTIS (US Sales Only), PC 

A01. File Number DE86752467. 

We study the possibility of exploring the collective character 
of the nuclear spin-isospin longitudinal response by neutrino experi- 
ments. We discuss the kinematical conditions for the observation of 
the pionic (or optical) branch. We find that the available data 
present some indications in favour of its existence. 


Electromagnetic production of spinless neutral par- 
Gis. is: hamnpion ‘edie, Conter, "DD: Chetan, "A; 
Wijewardhana, L.C.R. (Physics Department, Yale Universi- 
ty, New Haven, Connecticut 06511). Physical Review [Sec- 
ise Particles and Fields; 34: No. 5, 1332-1340(1 Sep 


Recently observed electron and positron kinetic-energy 
peaks at 336 keV with a width 80 keV in several colliding heavy- 
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ion systems have suggested the possible existence of a particle G 
decaying into e*e~. We study in detail the particle production by 
the electromagnetic field of the ions for an effective scalar (E?-B?) 
or pseudoscalar (E x B) coupling. Use of an extended nuclear 
charge distribution yields results consistent with previous calcula- 
tions using (E x B) coupled to point charges, and shows that (E?- 
B?) production is much stronger than (E x B) for the same value of 
the effective coupling constant g-italic. Nevertheless, comparison 
with experimental data requires a value for g-italic which is much 
larger than what one would expect from general considerations 
about the energy scale of the interaction. Particle production by 
higher harmonics of the electromagnetic field of orbiting ions is 
suppressed. We briefly discuss another, nonelectromagnetic, pro- 
duction mechanism. 


52691 Formation of an eta-mesic nucleus. Haider, Q.; 
Liu, L.C. (Los Alamos National Lab., NM, USA). Physics 
Letters [Section] B; 172: No. 2, 257-260(15 May 1986). Con- 
tract W-7405-ENG-36. 

The possibility of the formation of eta-nucleus bound states 
is examined. It is found that with an attractive etaN interaction, as 
determined from an isobar model analysis of 7N->etaN cross sec- 
tions, bound states can exist for nuclei with mass number A >= 
12. These bound systems constitute a new category of nuclei, 
which is termed the eta-mesic nuclei. Analyses of such bound sys- 
tems will yield information on eta-nucleon interactions in nuclei. 


52692 Low-energy collective E1 mode in nuclei. Leander, 
G.A.; Nazarewicz, W.; Bertsch, G.F.; Dudek, J. (UNISOR, 
Oak Ridge, TN, USA; Oak Ridge Associated Universities, 
Inc., TN, USA; Joint Inst. for Heavy Ion Research, Oak 
Ridge, TN, USA; Oak Ridge National Lab., TN, USA; 
Strasbourg-1 Univ., 67, France. Centre de Recherches Nu- 
cleaires). Nuclear Physics [Section] A; 453: No. 1, 58-76(12 
May 1986). Contract AC05-760R00033;AS05- 
76ER04936-A.CO5- 840R21400. 

A theory is formulated for the collective enhancement of 
low-energy E1 transitions that has been observed in certain nuclei. 
The idea is to calculate an adiabatic isovector as well as isoscalar 
deformation. When this theory is applied to radium and light thori- 
um nuclei, shell effects on the isovector El moment are found to 
explain the peculiar systematics of the E1 mode in this region. 


52693 Relativistic nuclear many- problem. Serot, 
B.D. (Indiana Univ., Bloomington). pp 81-96 of Antinu- 
cleon- and nucleon-nucleus ‘otal ions. Proceedings. 
Walker, G.E.; Goodman, C.D.; Olmer, C. (eds.). New York, 
NY; Plenum Press (1985). (CONF- 850315—). Contract 
AC02-81ER40047. 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

The ideas of relativistic quantum field theory are introduced 
to current researchers in nuclear physics so that they can apply 
these concepts to the nuclear many-body problem. The motivation 
for studying the relativistic nuclear many-body problem is present- 
ed and a consistent theoretical framework is described. Simple cal- 
culations of interest to the nuclear physicist are also discussed. 16 
refs., 8 figs. (DWL) 


52694 Relativistic models of nuclear reactions. Shepard, 
J.R. (Univ. of Colorado, Boulder). pp 97-115 of Antinu- 
cleon- and nucleon-nucleus interactions. Proceedings. 
Walker, G.E.; Goodman, C.D.; Olmer, C. (eds.). New York, 
NY; Plenum Press (1985). (CONF-850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

Relativistic models of nuclear reactions are discussed with 
emphasis on inelastic processes treated in impulse approximation. 
The similarity of the relativistic formulations for various probes is 
emphasized. An extensive comparison of relativistic and non-rela- 
tivistic models is made. Possible experimental signatures of relativis- 
tic nuclear dynamics are identified. Relativistic models of other re- 
actions are examined, with emphasis on nuclear photoabsorption 
processes. 31 refs., 10 figs. 
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52695 Bonn and the Dirac-Brueckner approach 
to nuclear matter. Machleidt, R. Vancouver, 
Canada; Univ. Bonn, West Germany). pp 117-133 of Antin- 
ucleon- and nucleon-nucleus ‘aaensetione, 
Walker, G.E.; C.D.; Olmer, C. (eds.). New York, 
NY; Plenum Press (1985). (CONF- 850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

A comprehensive meson-exchange model is presented for the 
NN-interaction. In particular the model contains an explicit deter- 
mination of the 27-exchange contribution taking into account virtu- 
al isobar-excitation and direct w7-interactions consistent with em- 
pirical information from mN- and m7-scattering. In addition heavy 
exchanges are included, especially the combination of 7 and rho 
(arho), which proves crucial for a quantitative description of the 
lower partial wave phase-shifts of NN-scattering. The meson-ex- 
change force is applied to nuclear matter in a relativistic extension 
of Brueckner theory which takes into account consistently the self- 
energy of the nucleon in nuclear matter (Dirac-Brueckner). Due to 
additional relativistic saturation effects, absent in conventional 
Brueckner theory, the empirical saturation-energy and -density can 
be reproduced. The role of the various meson-exchange contribu- 
tions in nuclear matter saturation is examined and compared to sim- 
plified boson-exchange models. It turns out that the combined con- 
tributions and saturation effects of the 27- and mrho-exchanges can 
be well approximately by a suitably chosen o-boson. The model is 
considered a starting point for future calculations of the structure 
of finite nuclei and nucleon-nucleus scattering in relativistic ap- 
proaches. 32 refs., 9 figs., 2 tabs. 


52696 Microscopic relativistic description of nucleon-nu- 
cleus scattering. Murdock, D.; Horowitz, C.J. (Massachu- 
setts Institute of Technology, Cambridge). pp 135-142 of 
Antinucleon- and ga interactions. Proceedings. 
Walker, G.E er, C. (eds.). New York, 


.E.; Goodman, C.D.; Olm 
NY; Plenum Press (1985). (CONF-850315-5. 


From Conference on antinucleon and nucleon-nucleus inter- 
; Telluride, CO, USA (18 Mar 1985). 

i ic relativistic optical are calculated at 
energies near 200 MeV for elastic proton scattering from closed 
shell nuclei. A simple direct plus exchange model of the NN ampli- 
tudes is employed which allows the use of a pseudovector #N cou- 
pling. Medium modifications from Pauli blocking are included by 
using nuclear matter calculations in a local density approximation. 
The formalism for these calculations is described and results are 
shown which quantitatively reproduce all measured spin observa- 
bles for closed shell nuclei. 14 refs., 8 figs. (OWL) 


52697 Relativistic scalar-vector potentials for N-N and 
N-N interactions, Rome revisited. Green, A.E.S. (Univ. of 
Florida, Gainesville). pp 143-157 of Antinucleon- and nu- 
cleon-nucleus interactions. Proceedings. Walker, G.E.; 
Goodman, C. Imer, C. (eds.). New York, NY; Plenum 
Press a (CONF-850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
eotions, ane CO, USA a 8 Mar oo 

short history of the author’s research relating meson field 


Gueny sae HAT cah etadiien tones eet. A 
two-pronged approach is taken involving the use of generalized 
boson fields to remove divergence difficulties and the use of purely 
relativistic interactions. This leads to a relativistic scalar- 
vector meson field model of the N-N interaction and to shell and 
optical model potentials with strong velocity dependent and spin 
orbit interactions for the N-nucleus interaction. 80 refs., 8 figs., 3 
tabs. (DWL) 


52698 What lepton scattering reveals about quarks in 
nuclei. Close, F.E. (Rutherford Appleton, Lab., Chilton, 
England). pp 159-176 of Antinucleon- and nucleon-nucleus 
ae Walker, G.E.; Goodman, C 
Olmer, C. (eds.). New York, NY; Plenum Press 585} 
(CONF-850315—). 
From Conference on antinucleon and nucleon-nucleus inter- 
aang, Po my CO, USA (18 Mar 1985). 
uclear structure is discussed in light of the EMC effect. In 
particular, the behavior of quarks confined within nuclei and con- 
fined within free nucleons is compared. Based upon a dynamical 
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rescaling of the quantity Q? - the invariant (mass)? of the virtual 
photon probe - it is concluded that quarks exhibit a larger confine- 
ment sphere in nuclei. This implies that quarks are freer and hence 
slower in nuclei than they are in isolated nucleons. 37 refs., 9 figs., 
1 tab. (OWL) 


52699 Nucleons, mesons and quarks: the electron scatter- 
ing approach. Frois, B. (Centre d’etude Nucleaires de 
Saclay, Gif-sur-Yvette, France). pp 177-188 of Antinucleon- 
and nucleon-nucleus Se. Walker, 
G.E.; Goodman, C.D.; Olmer, C. (eds.). New York, NY: 
Plenum Press (1985). (CONF-850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; oa, CO, USA (18 Mar i. 

The author discusses attempts to the quark and gluon 
description of the nucleus to the classical nucleon and meson pic- 
ture. In particular, the role of electron 


nucleons in the nuclear material. In regard to short range effects, a 
comparison of charge form factors of *He and *H reveals a funda- 
mental difference between calculations done in a meson exchange 
description with those using quark models. 31 refs., 7 figs. (DWL) 


52700 Probing fundamental degrees of freedom in a nu- 
cleus. Redish, E.F. (Univ. of Maryland, College Park). pp 
213-228 of Antinucleon- and ae et interactions. 
Proceedings. Walker, G.E.; Goodman, C.D.; Olmer, C. 
. . = York, NY; Plenum Press (1985). (CONF- 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

This paper proposes a classification of models of the nucleus, 
inctadinis ake tanita adit aiediaiidin eabeamiadd teats tated 
ing quark degrees of freedom at normal nuclear densities. The spe- 
cific case of whether relativistic degrees of freedom are needed to 
describe intermediate energy proton-nucleus elastic and inelastic 
scattering is considered in detail. The author notes that current 
non-relativistic treatments are not conclusive since many features 
required by the traditional theory have been left out. Some of these 
omitted effects are shown to be important. 31 refs., 5 figs. 


52701 Polarization transfer in inelastic scattering and 
pionic models of the EMC effect. Moss, J.M. (Los Alamos 
National Lab., NM). pp 249-260 of Antinucleon- and nu- 
cleon-nucleus interactions. Proceedin; Walker, G.E.; 
Goodman, C.D.; Olmer, C. (eds.). New York, NY; Plenum 
Press (1985). (CONF-850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, USA (18 Mar 1985). 

This paper gives a brief introduction to the European Muon 
Collaboration (EMC) effect and its interpretation in terms of excess 
nuclear pions. This model establishes a connection between the 
vastly different scales of the EMC experiment (approximately 200 
GeV deep-inelastic muon scattering) and the Los Alamos experi- 
ment (500 MeV polarized-proton quasifree scattering). The Los 
Alamos experiment is described and interpreted in terms of excess 
nuclear pions. Finally, the author speculates about quark effects in 
nuclei based on the EMC and Los Alamos experimental results. 29 
refs., 8 figs. 


52702 High nuclear temperatures by antimatter annihila- 
tion. Gibbs, W.R.; Strottman, D. (Arizona State Univ., 
Tem . Los Alamos National Lab., NM). pp 419-429 of An- 
tinucleon- and nucleon-nucleus interactions. Proceedings. 
Walker, G.E.; Goodman, C.D.; Olmer, C. (eds.). New York, 
NY; Plenum Press (1985). (CONF-850315—). 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; Telluride, CO, ae 

The authors investigate the possibility of using high energy 
antiproton beams to raise the energy density of localized regions of 
nuclear material. A nonrelativistic model of antiproton annihilation 
in nuclei is developed. The model examines the distribution of ki- 
netic energies of the nucleons, energies achieved as a function of 
time, and energy density as a function of time. 8 refs., 8 figs., 1 tab. 
(OWL) 
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52703 Spectral averaging and partition functions. French, 
J.B. (Dept. of Physics and Astronomy, Univ. of Rochester, 
Rochester, NY 14627). 100-121 of Mathematical and 

computational methods in nuclear physics. Dehesa, J.S.; 
Gon, J.M.G.; Polls, A. New York, NY; Springer-Verlag 
New York, Inc. ” (1983). (CONF- 8310420—). 

From 6. Granada on mathematical and computa- 
tional methods in nuclear ph: S 3 Oct 1983 

The aim ee oe naees. Spanish eT ae 
sala Waxes geen ated Geceeieen tho ate is to produce 
and apply a kind of statistical mechanics which takes account of 
aoe ee the importance of shell structure, and the 
role of symmetries and special features of the Hamiltonian. It 
should be valid of course at high excitations, the obvious domain of 
statistical behaviour. But it should extend also into the ground-state 
region, giving results there which are directly useful, or it should 
join on to theories which are valid in that domain. By spectral 
averaging the authors mean local averaging over states of a system 
which has a specified microscopically defined Hamiltonian. Then 
by a spectral distribution they mean the locally averaged 
(smoothed) distribution in energy of the quantity of interest: for ex- 
ample the level density will be the spectral distribution which cor- 
responds to the spectrum itself. In some cases multivariate distribu- 
tion (for example with respect to E,J), or distributions with differ- 
ent variables, may also be considered. In any case such distribu- 
tions, expressed as explicit functions of the microscopic matrix ele- 
ments (of H and other operators involved) is the subject of this dis- 
cussion. 


6540 Radiation And Shielding Physics 


REFER ALSO TO CITATION(S) = 52592, 53085, 53085, 53086, 53086, 
53088, 53088, 53089, 53089, 53091, 5309. 


52704 (AD—444602/7/XAB) Space-radiation environ- 
ment and shielding codes. Volume ae 


computer 
W.R.; Benbrook, J.R.; Sheldon, W.R.; Thomas, 
; ing Co., Seattle, WA (USA)). Aug 1964. 189p. 
A09/MF AO1. 
ical representations and computer codes are devel- 


poral dependence, 

and calculation of the flux and flux rate of each particle type was 
coded. Specifically, codes were devised to (1) determine the space- 
craft trajectory; (2) convert the trajectory in geographic coordi- 
nates to magnetic coordinates B, L. and t and to equivalent magnet- 
Se ae eee © a seen ae Sve 
dose or total dose of and secondary radiation at a dose 
point within the spacecraft; and (4) integrate the various subrou- 
tines and instruct a plotter to plot program output. 


52705 (AD—446419/4/XAB) Space radiation environ- 
Fugate, S Kupcho, D Bradick F. Wilsons (Boeing 
»5 KuUpcho, V.; 5 . 
Co., Seattle, WA (USA)). Aug 1964. 10p. NTIS MF AO1. 
Computer codes are presented in this volume (Volume I), 
which consists of seven separate sections, each describing a particu- 
lar code. These sections, in the order of presentation, are as fol- 
lows: (1) The Trajectory and Environment Code, (2) The Electron 
Monte Carlo Code, (3) The Electron Penetration Code, (4) The 


5) 
Research "Facility). Jan 
PC A0S5/MF A011. 
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A study was performed to investigate the use of the expo- 
nential transformation as applied to thick homogeneous-shield sys- 
tems. The objective was to determine the improvement the trans- 
formation made on results of Monte Carlo calculations of total neu- 
tron flux and of energy and angular distributions of the flux pene- 
trating thick homogeneous shields. Calculations were performed for 
finite- and infinite-geometry hydrogen shields with two computer 
programs: SPARC (Slab Penetration and Reflection Calculation) 
and FMC (Flexible Monte Carlo). Results indicate improvement 
can be obtained by use of the transformation. For a hydrogen slab 
10 total mean free paths (100 cm) thick, the standard deviation of 
the scattered transmitted neutron dose is reduced as much as a 
factor of 3.9 by use of the transformation. In particular, for thick 
shields, the exponential transformation must be used to calculate 
valid fluxes. No modification to the computer programs is indicated 
as a result of this study. It is recommended that further studies be 
made on the exponential transformation. 


a 


tity, and 


cal report, 
J.M.; Jones, E.E.; Goodwin, D.A.; Kleinj 
Dynamics Corp., Fort Worth, TX (USA)). Mar 1966. 124p. 
(FZK—262). S, PC A06/MF A01. 
A limited investigation was made of the effect of cross-sec- 
tion measurement error and of cross-section approximation upon 
the transport-equation solution at deep penetration. The most-seri- 


is not adequate. Other aspects of the problem are included in the 
study. It is recommended that calculations be made to deep pene- 
tration with transport codes capable of handling anisotropic scatter- 
ing. An analytical approach to the solution of the multigroup for- 
mulation of the transport equation was studied, and the method 
yields the correct functional form of the vector flux in terms of the 
penetration distance and neutron directions of motion. Complete so- 
lution requires the inversion of large matrices. A method of inclu- 
sion of theta dependence in the multigroup transport equation appli- 
cable to slab geometry was investigated. The method should be 
practical for crew-compartment shielding calculations. The scatter- 
ing of fast neutrons from structures was subjected to a limited in- 
vestigation by means of Monte Carlo methods, and approximate an- 
alytical formulas applicable to materials with strongly peaked for- 
ward scattering were derived. 


52708 (CEA-CONF—7912) Discontinuous finite element 
method for solving the two dimensional neutron transport 
equation on Lagrangian meshes. Samba, G. (CEA Centre 
d'Etudes de Limeil, 94 ~-  Villeneuve-Saint-Geor 
(France)). Apr 1985. 13p. (CONF-850411—20). NTIS (US 
Sales Only), PC Ai AO0l. File Number DE86751269. 

From International meeting on advances in nuclear engineer- 

methods; Knoxville, TN, USA (9 Apr 198: 

ont ts chen douse to solve the two Soest ited 
transport equation for (r-z) geometries directly given by hydrody- 
namic calculations. Usually, only Monte-Carlo codes are able to 
compute a or k eigenvalues on such geometries. Most deterministic 
codes use an orthogonal mesh or restrict the mesh to a regular tri- 
angular grid. Other methods were developed in C.E.A. and Los 
Alamos but do not solve the problem of sliding between two La- 
grangian blocks. Thus, we have developed a production code 
which solves these problems and is able to get a or k eigenvalues 
with a good accuracy for such geometries. 


52709 (CEA-CONF—7950) Adjoint Monte-Carlo 
with fictitious in and long-distance 
detector i, N. (CEA Centre d'Etudes 


de Limeil, 94 - naan ae Gee oo rance)). Apr 
1985. 13p. (CONF-8504110—28). NTIS (US Sales Only), 
PCA AO1. File Number DE86752461. 

From Joint Los Alamos/CEA meeting on Monte Carlo 
methods; Cadarache, France (22 Apr 1985). 

Deep penetration transport problems in complex systems 
SE te a ee ee ee 
culties in evaluating leakage and fluxes on a detector point. To 
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overcome these difficulties we have solved both the adjoint Boltz- 
mann flux (phi*) equation and following scalar-dual equation: 
SQphi* dP - fQ*phi dP = fphiphi* 2 . n d= dX dE dt + f 
[phiphi*]/sub 0//sup T//v dr dQ dE D = (phase space). With a 
suitable choice for the domain D, for Q* and for the boundary con- 
ditions, an adjoint flux calculation allows us to obtain simultaneous- 
ly the Q-source contribution and the detection (or leakage) spec- 
trum. Compared to direct methods with importance sampling, the 
adjoint methods give very low-cost and faithful results. 


52710 (CONF-8603114—3) Study of material properties 
using channeling radiation. Pantell, R.H.; Kephart, J.O.; 
Klein, R.K.; Park, H.; Berman, B.L.; Datz, S. (Stanford 
Univ., CA (USA); Bell Telephone Labs., Inc., Allentown, 
PA (USA); George Washington Univ., Washington, DC 
(USA); Oak Ridge National Lab., TN (USA)). 1986. Con- 
tract AC05-840R21400. 19p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86014226. 

From Workshop on relativistic channeling acquafredda di 

Maratea; Maratea, Italy (31 Mar 1986). 

A possible application for channeling radiation is for investi- 
gating the properties of crystals in which the channeling occurs. In 
this paper we present some general considerations concerning chan- 
neling radiation as a measurement technique, and then we proceed 
to describe several specific examples. 


52711 (INIS-BR—487) BLINDAGE: A_ neutron 


Fanaro, L.C.C.B. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo (Brazil)). 1984. 91p. (In Portuguese). 
NTIS (US Sales Only), PC AO5/MF AOl. File Number 
DE86703272. 

Developed was the BLINDAGE computer code for the ra- 
diation transport (neutrons and gammas) calculation. The code uses 
the removal - diffusion method for neutron transport and point- 
kernel technique with build-up factors for gamma-rays. The results 
obtained through BLINDAGE code are compared with those ob- 
tained with the ANISN and SABINE computer codes. 


52712 (INIS-BR—492, pp 207-226) Application of finite 
element method in the solution of transport equation. Maior- 
ino, J.R.; Vieira, W.J. (Instituto de i fonda Energeticas e 
Nucleares, Sao Paulo, Brazil. Centro de Fisica Nuclear). 
1985. (In Portuguese). NTIS (US Sales Only), PC A99/MF 
A0O1. File Number DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

Presented is the application of finite element method in the 
solution of second order transport equation (self-adjoint) for the 
even parity flux. The angular component is treated by expansion in 
Legendre polynomials uncoupled of the spatial component, which 
is approached by an expansion in base functions, interpolated in 
each spatial element. 


(INIS-mf—10180) Precise measurement of the co- 


hing ( 
Physik). 10 Jun 1983. 1 German). 
Only), PC A07/MF AO1. ile Number DE86752684. 

At the neutron-gravitation the bound coherent 
scattering length of some metals is determined from the measure- 
ment of the energy limits for total reflection of subthermal nev- 
trons. Bi, Pb, Sn, Tl, Ga and Na were measured. For Bi and Pb the 
neutron-electron-scattering length is determined from the scattering 
lengths together with the former results of transmission measure- 
ments. (BHO). 


52714 7 PUNCH. GENIE MK.2.2 manual. 
A language for spectrum manipulation and display. David, 
W.LF.; Johnson, M.W.; Knowles, K.J.; Crosbie, G.D.; 
Graham, re ae E.P.; Lyall, J.S. p- 
ton (UK)). Jan 1986. 49p. NTIS (US Sales 

Only), PC A03/ME A01. File Number DE86703321. 
GENIE is a language for spectrum manipulation and display, 
that has been developed to satisfy the data-analysis requirements for 
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all the neutron-scattering instruments at the spallation neutron 
source. The manual contains: the GENIE ‘keyboard’ commands, 
GENIE 'GCL’ commands, command file examples, and the adding 
of non-standard facilities. (U.K.). 


6550 Medical Physics 
REFER ALSO TO CITATION(S) 50549, 50846, 52023, 52024, 52177 


= (DOE/ER/75172—1, pp on Radiation hazards in 
outer space: an overview. Durham, J. (Univ. of Illinois, 
Urbana). 1985. NTIS, PC A06/MF “AOI. File Number 
DE85016928. (CONF-8503162—Absts.). 
From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


52716 (GSF-S—1072) Axial kerma and dose equivalent 
for neutrons in the ICRU-sphere. Morhart, A.; Burger, G. 
(Gesellschaft fuer Strahlen- und Umweltforschung m.b.H. 
Muenchen, Neuherberg (Germany, F.R.). Inst. fuer Strah- 
lenschutz). Aug 1984. 115p. NTIS, PC E11; Available from 
NTIS = TIB 86-09029. 

This report is compiled and published as a supplement to 
GSF-report S-880, 1982, ‘Discrete Ordinates and SAM-CE Monte- 
Carlo calculations in the ICRU-sphere’. It contains the complete 
data set of calculated axial kerma and kerma equivalents in the 
ICRU-sphere for external irradiation with a parallel homogeneous 
beam of neutrons. The calculations have been performed by means 
of the Ssub(N)-transport programme DOT-2, distributed by RSIC- 


esqui geticas 
1984. 121p. (In Portuguese). NTIS (US Sales Os) Pe 


A06/MF AOI. File Number DE86703262. 


brain for 12 incident photon energies ranging from 0.010 to 4.0 
MeV. 


52718 —— Ordinance of 8 ae 1984 on 
the 


radioactivity of timepieces. (International A an 
ency, Vienna (Austria)). 1984. 9p. (In French). 
PC A02/MF AOl. File Number 


the approval of radioluminescent 


force on 1 March 1984, replaces a similar Ordinance of 18 April 
1968. 


52719 (INIS-XN—11) Decree No. 85/9727 of 24/7/1985 
on radiation safety regulation. (International Atomic 
A -% Vienna (Austria)). 7 1985. 6p. (in Ti ). 

S (US Sales Only), PC Ai AOl. File Number 
DE86703429. 

Published in Rezmi Gazete No 18861 (Turkish Official Ga- 
zette 

» cas mises matesittiils ak? Getsibes 1900-enk shen 

Decree No. 7/9038 of 30 November 1974. It was prepared on the 
basis of recommendation No. 26 of the International Commission 
on Radiological Protection (ICRP). Its purpose is to provide pro- 
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tection for persons against ionizing radiations arising from the medi- 
cal, industrial, research and other applications of nuclear energy. 


sources must obtain a licence from the Turkish Atomic Energy Au- 
thority (TAEA). In addition, the import, export and transport of all 
radioactive materials must be approved by TAEA and a valid 
permit issued by TAEA must be presented to customs authorities 
for all importation and exportation. 


(INIS-XN—19) Act of 29 March 1958 on Protec- 
ea of ‘ho popaliitien ianiiess tho Suceeis wt tastelin tate 
ation (MB 30 April 1958) amended by the Act of 29 May 
1963 (MB 26 June 1963), 3 December 1969 (MB 6 January 
See ant 6 Oe See eee ee pene a 
Atomic Energy Agency, Vienna (Austria)). 6 ae on 1983. - 
(in French and Dutch). NTIS (US Sales Only), PC / 
MF A0O1. File Number DE86703430. 

MB in the title refers to Moniteur belge, the Belgian Official 


This Outline Act as amended empowers the King to lay 
down by Order the conditions governing all activities involving the 
use of devices or substances emitting ionizing radiations, including 
their disposal, for the purpose of protecting the population against 
the hazards of ionizing radiations. He may designate the authorities 
responsible for ensuring the application: of Orders made under the 
Act; these Orders are deliberated in the Council of Ministers. 


52721 (SH—50-3.Ed.) Properties of =e — 
als; model-dependent doses and activity values. 3rd 

Schwibach, J.; Haimerl, W.; Setzwein, U. Gundexgesund 
heitsamt, Ber! Berlin (Germany, F.R.). Inst. fuer S eahy- 
giene). Aug 1984. 11lp. (in German). NTIS, PC E11; 
Available from NTIS as TIB/B86-08256. 

This report provides an overview on concepts used in radi- 
ation protection, doses and primary dose limits as well as on the 
resulting secondary values for the total activity, specific activity or 
activity concentration of radioactive materials in the human body, 
at work or in environmental media. The following radioisotopes 
were selected: H-3, C-14, Fe-55, Co-60, Sr-90, Zr-95, Te-99, Ru- 
106, 1-129, I-131, Cs-137, Ce-144, Pb-210, Ra-226, Th-232, Np-237, 
U-238, Pu-239, Am-241, and Cm-242. 


52722 (ISH—57) Scientific knowledge currently available 
for radiation protection and its in radiation pro- 
tection law. Kaul, A. (Bundesgesundheitsamt, Neuherberg 
(Germany, F.R.). Inst. fuer Strahlenhygiene). Dec 1984 

36p. (In German). (CONF-841 1271-1). NTIS, PC E02; 
Available from NTIS as TIB/B86-07639. 

From Autumn meeting of the Oesterreichischer Verband 
fuer Strahlenschutz; Vienna, Austria (29 Nov 1984). 

The present status of scien! knowledge for radiological 
safety is explained by the currently established system of dose limits 
(ICRP). The risk-benefit scheme of the ICRP sets dose limits ac- 
cording to the principle that the risk will be defined without having 
regard to partial or whole-body exposure (effective dose equiva- 
lent’). The limit for occupational exposure is 50 mSv (5 rem/year). 
As an additional protection against non-stochastic radiation effects, 
a reduction of maximum annual ible doses to body organs or 
body regions to 0.5 Sv (50 rem) or 0.15 Sv(15 rem) for the eye lens 
is suggested. The envisaged amendments of the Radiation Protec- 
tion Ordinance and the X-Ray Ordinance contain annual dose limits 
for non-stochastic effects only for the skin, 0.5 Sv (50 rem). This 
shows that the limits set for maximum permissible doses a year are 
determined by more than 90 p.c. by the dose limit set for non-sto- 
chastic effects (effective dose equivalent only 25 mSv (2.5 rem). 
This scheme is scientifically justified by the SSK, stating that thus 
sufficient safety margin is obtained regarding the threshold value of 
non-stochastic effects. 


52723 (SIS—1985:12) Hard filtered radiation oi 
for dosimetry purposes at the calibration laboratory at 
Olerud, H.M.; -Woehni, T. (Statens Inst. for Seinen 
Oslo (Norway). 1985. 13p. (in Norwegian). NTIS (US 
Sales + aaa ts A02/MF AO1. File Number DE86703265. 
Norwegian Institute of Radiation Hygiene has charac- 
eniiaall ah tool apache ems enaliee ee seis aati 


ERA-11/22 / 7172 


As X-ray generator a Dermopan for the softer qualities and a 
Mueller RT 200 for the harder qualities were used. For half layer 
measurements, metals of specified purity were used. A Capintec 
electrometer was used for exposure measurements, with Ionex and 
Baldewin Farmer as monitor instruments. From the measurements 
of half value layer and from published data of X-ray spectra, the 
mean photon-energy and the mean energy with regard to exposure 
were determined. The total filtration and the potential of the gener- 
ator are reported. 


6560 Solid-state Physics 


REFER ALSO TO CITATION(S) 51329, 52422, 52448 


52724 (CONF-860767—1) Ab initio theory of concentra- 
tion fluctuations in random alloys. Stocks, G.M.; Nicholson, 
D.M.; Gyorffy, B.L.; Wadsworth, J.S. (Oak Ridge National 
Lab., "TN (USA). Metals and Ceramics Div.; Bristol Univ. 

). H.H. Wills Physics Lab.). 1986. Contract AC05- 
840R21400. 10p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013398. 

From Gordon research conference on physical metallurgy; 
Andover, NH, USA (21 Jul ae. 

This document consists of equations for the electronic mean 
field theory, electronic grand potential, Feynman-Pierles variational 
theorem, self-consistent KKR-CPa, KKR-CPA theory of direct 
correlation functions, first-principles Landau theory, and first-prin- 
ciples Cahn-Hilliard theory. 


52725 (IPPJ—689, pp 96-103) Phase transition which ex- 
hibits 1/«-spectrum: a rigorous result. Takahashi, Y. (Tokyo 
Univ., Japan. Coll. of General Education). Jul 1984. NTIS 
(US "Sales Only), PC A10/MF AOl. File Number 
DE86780557. (CONF-840277—). 

From US-Japan workshop in statistical plasma physics; 
oy Japan (20 Feb 1984). 

mathematical mechanism in dynamical systems to exhibit 

es tonnn gedit a te lio dies oh te Gata ede 
sented. The exponent in the power law is proved to be less than or 
equal to one. The mechanism serves as the basis to interpret various 
observations in dynamical systems, such as Lorenz and Rossler sys- 
tems. All the possible exponents are realized by simple 1-dim maps. 
These examples are “isomorphic” to 1-dim lattice gas models in 
classical statistical mechanics with phase transition. The inverse 
power law appears at the crisis of the shrinking of gas phases into 
degenerated solid phases, or equivalently to say, of the divergence 
of the total mass of absolutely continuous mixing invariant measures 
for the maps. 


52726 (ORNL—6292) Approximate solution to the prob- 
lem of solidification of a sphere of fluid. Solo- 
mon, A.D.; Wilson, D.G.; Alexiades, V. (Oak Ridge Na- 
tional Lab., TN (USA). Mathematical Sciences Section). 
Aug 1986. Contract AC05-840R21400. 19p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86015963. 

Using a heat balance integral approach we find approxima- 
tions to the temperature distribution and front location for the so- 
lidification of a supercooled spherical melt. The accuracy of these 
approximations is examined by comparison with the results of nu- 
merical computations and the exact solution to an approximating 
problem. 


52727 Modeling of nonequilibrium melting and solidifica- 
tion in laser-irradiated materials. Wood, R.F.; Geist, G.A. 
(Solid State Division, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831). Physical Review [Section] B: Con- 
densed Matter; 34: No. 4, 2606-2620(15 Aug 1986). Contract 
AC05-840R21400. 

A computational model has been developed for treating vari- 


ic phase-change 
cooling and overheating can be introduced and various types of nu- 
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cleation events can be simulated. Calculations for pulsed-laser-irra- 
diated silicon containing amorphous layers have shown a wide vari- 
ety of behavior, including the formation and propagation of multi- 
ple phase fronts and buried molten layers. Although originally de- 
veloped as a tool for studying problems arising in the field of laser 

ing of semiconductors, the approach used in the modeling 
should be useful in treating many types of systems in which ultrara- 
pid phase change and nucleation phenomena play important roles. 


52728 Indirect ionic interactions. Mahan, G.D.; Mos- 
toller, M. (Solid State Division, Oak Ridge National Labo- 
ratory, Oak Ridge, Tennessee 37830; Department of Physics 
and Astronomy, The University of Tennessee, Knoxville, 
Tennessee 37996). Physical Review Letters; 57: No. 3, 357- 
359(21 Jul 1986). Contract AC05-840R21400. 

Indirect interactions are shown to exist between two ions or 
atoms which are both first neighbors of a central ion. The interac- 
tions define a force tensor which has five nonzero components if 
the central ion has filled shells. These parameters are calculated for 
alkali halides and compare favorable to experiment. Pairwise cen- 
tral potential models appear to be inadequate to describe even 
simple insulators. 


52729 Selection principle of dendritic solidification the 
snowflake problem. Ben-Jacob, E. (Univ. of California, Santa 
Barbara). Materials Science Forum; No. 4, 73-92(1985). 

The phenomenological model of dendritic solidification (the 
boundary layer model or BLM) proposed by Ben-Jacob, Golden- 
feld, Langer and Schoen is reviewed. The BLM incorporates inter- 
facial kinetics, crystalline anisotropy and a local approximation for 
the dynamics of the thermal diffusion field. It is shown that the dy- 
namically selected velocity and tip radius of the dendrites in the 
boundary-layer model have the special values which permit the ex- 
istence of steady state needle-crystal solutions. This result provides 
new insight concerning the role of crystalline anisotropy and the 
validity of the marginal-stability hypothesis. 17 references, 9 fig- 
ures. 


6561 Superconductivity 


REFER ALSO TO CITATION(S) 51261, 51345, 51350, 51375, 51389, 51432, 
51433, 51584 


6570 Theoretical Physics 


REFER ALSO TO CITATION(S) 52447 


gravitational theory. Hal; 
da State Univ., Tallahassee (USA). Dept. of 
holm Univ. (Sweden). t. of Theoretical Ph 


cian 
Contract AS05-76ER03 . NTIS, PC A03/MF AO1; 
GPO Dep. File Number DE 14873. 

From HVAC system optimization course; Houston, TX, 
USA (4 Dec 1986). 

A discussion of the non uniqueness of physical laws and 
their invariance groups is illustrated by the construction of a physi- 
cal theory in which the law of motion of structureless and spinning 
particles is unified in the geometry of the manifold of the De Sitter 
group SO(3,2). The theory has the structure of a non Abelian 
Kaluza-Klein theory with very special properties resulting from the 
topology and non compactness of the groups. The physical inter- 
pretation of the field equations is discussed. The physical require- 
ment of equivalence of the interaction of spinning and orbiting sys- 
tems, generally unconsidered in related theories, is here taken into 
account by the structure of the theory. The possibility of deviations 
from predictions of general relativity exists. Generalizations of the 
theoretical structure to higher dimensional groups are outlined and 
open the possibility for observations. 21 refs. 


52731 (CONF-8605145—3) Genealogy of periodic trajec- 
tories. de Adguiar, M.A.M.; Maldta, C.P.; de Passos, E.J.V. 
(Massachusetts Inst. of Tech., Cambridge (USA); Oak 
Ridge National Lab., TN (USA); Sao Paulo Univ. (Brazil). 
Inst. de Fisica). 20 May 1986. Contract AC05-840R21400. 
4p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86015444. 

From International conference on the physics of phase 
space; College Park, MD, USA (20 May 1986). 

The periodic solutions of non-integrable classical Hamilton- 
ian systems with two degrees of freedom are numerically investi- 
gated. Curves of periodic families are given in plots of energy vs. 
period. Results are presented for this Hamiltonian: H = 1/2(p/sub 
x/? + p/sub y/*) + 1/2 x? + 3/2 y?- x*y + 1/12 x* Properties 
of the families of curves are pointed out. (LEW) 


52732 (IPNO-TH—84-84) Integral transforms associated 
with some nonlinear differential equations. Linked 
Pasquier, R.; Pasquier, J.Y. (Paris- 


formulations. 
11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire). 
Dec 1984. 44p. NTIS (US Sales Only), PC A03/MF AOI. 
File Number DE86751267. 

Previouly considered T, T tilde integral transforms connect- 
ing general solutions of some nonlinear partial differential equations 
and associated pairs of linear systems are examined with further de- 
tails. New illustrative examples concerning 2+ 1 modified Kadomt- 
sev-Petviashvili equations and 1+1 reductions are examined. It is 
emphasised that, whatever is the case, the T (resp. T tilde) are de- 
fined through the same type of integral expressions, concise opera- 
torial forms of which are given. A comparison is made between 
two types of reductions implicated in the reviewed examples. For 
completeness, L, L tilde transformations linked with the T, T tilde 
and also connecting solutions of the linear systems, are introduced. 


52733 (LA-UR—86-2918) Explosive vaporization of small 
droplets. Chitanvis, S.M. (Los National Lab., NM 
(USA). Theoretical Div.). 19 Aug 1986. Contract W-7405- 
ENG-36. 14p. (CONF-8606202—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86015309. 

From CRDEC conference on obscuration and aerosol re- 
search; inom > MD, USA (23 Jun 1986). 

A model has been created of the explosive vaporization of 
small droplets by the absorption of energy from a high energy laser 
beam. The model consists of a polarizable drop of fluid interacting 
with laser radiation. A criterion for the explosion of the droplet has 
been introduced. Selfsimilarity is invoked to reduce the spherically 
symmetric problem involving hydrodynamics and Maxwell's equa- 
tions to simple quadrature. Experimental evidence in favor of the 
model is cited. 


52734 (SLAC-PUB—4044) Study of invariant surfaces 
and their break-up by the Hamilton-Jacobi method. Warnock, 
R.L.; Ruth, R.D. (Lawrence Berkeley Lab., CA (USA); 
Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). Aug 1986. Contract AC03-76SF00098. 4p. (CONF- 
860870—S; EBL—21979). NTIS, PC A02/MF ‘AG; 1; GPO 
Dep. File Number DE86015576. 

From 13. international conference on high energy accelera- 
tors; a a (7 Aug 1986). 

described to compute invariant tori in phase 

epee toe aches tena ee delineate coon 
dure is to solve the Hamilton-Jacobi equation stated as a system of 
equations for Fourier coefficients of the generating function. The 
system is truncated to a finite number of Fourier modes and solved 
numerically by Newton's method. The resulting canonical transfor- 
mation serves to reduce greatly the non-integrable part of the Ha- 
miltonian. In examples studied to date the convergence properties 
of the method are excellent, even near chaotic regions and on the 

ices of isolated broad resonances. We propose a criterion 
for breakup of invariant surfaces, namely the vanishing of the Jaco- 
bian of the canonical transformation to new angle variables. By 
comparison with results from tracking, we find in an example with 
two nearly overlapping resonances that this criterion can be imple- 
mented with sufficient accuracy to determine critical parameters for 
the breakup (‘transition to chaos’) to an accuracy of 5 to 10%. 
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52735 Path-integral—Riemann: approach the 
electromagnetic wedge diffraction problem. Ziolkowsk, R.W. 
lectronics Engineering Department, Lawrence Livermore 
Caoual Laboratory, P.O. Box 808, L-156, Livermore, Cali- 
fornia 94550). Journal of Mathematical Physics (New York); 
27: No. 9, 2271-2281(Sep 1986). Contract W-7405-ENG-48. 
A path integral constructed over a particular Riemann space 
is developed and applied to two-dimensional wedge problems. This 
path-integral—Riemann-space (PIRS) approach recovers the exact 
solutions of the heat conduction and the corresponding electromag- 
netic wedge problems. A high-frequency asymptotic evaluation of 
the PIRS electromagnetic wedge solution returns the standard geo- 
metrical theory of diffraction (GTD) results. Ramifications of this 
approach and its relationships with known path-integral methods 
are examined. 


52736 Excited state optical . Ebbesen, T.W. 
ee of Tsukuba, Chemistry Departmen t, Sakura- 

ura, Ibaraki 305, Japan). Applied © Optics; 25: No. 13, 2193- 
2196(1 Jul 1986). 

It is shown that if two light beams intersect in a medium 
containing the appropriate molecule, one beam can modulate the 
other by making use of the differences in the absorption spectra of 
the ground and excited molecular states. This is possible even with 
the power of semiconductor lasers. From this, an opto-optical mod- 
ulating device can be conceived which would have micrometer di- 
mensions, potentially fast response time, and significant quantum 
gain. Such a device could find use in optical communications and 
optical computing. 


6580 Mathematical Physics 


REFER ALSO TO CITATION(S) 52559, 52586, 52732, 53070 


(SAND—85-2676) Backward differentiation formu- 
lae revisited. Improvements in DEBDF and a new root solv- 
ing code RDEBD. Watts, H.A. (Sandia National Labs., Al- 
buquerque, NM (USA). Applied Mathematics Div.). Jul 
1986. Contract AC04-76DP00789. 37p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86014944. 

The original stiff solver DEBDF, which uses the backward 
differentiation formulae, produced discontinuous derivative approxi- 
mations at all mesh points and discontinuous solution approxima- 
tions at those mesh points where a change in the order of the 
method took place. Modifications were made to eliminate these dis- 
crepancies, and a globally smooth interpolation process is now de- 
fined. These improvements are particularly important in the context 
of defining a mathematically sound root solving algorithm. Such a 
capability has now been implemented in the new code RDEBD. 20 
refs., 6 tabs. 
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= ALSO TO CITATION(S) 51578, 52353, 52382, 52437, 52439, 52439, 


52738 el rt Three-dimensional _ free 

calculations using a spectral Green's function 

method. Hirshman, S.P.; van Rij. W.L; Merkel, P. (Oak 

Ridge National Lab., TN (USA). Fusion Energy Div.; Max- 

Planck-Institut fuer hysik, Garching (Germany, 

F.R.)). 1986. Contract AC05-840R21400. 27p. NTIS, PC 
A03/MF A011; 1; GPO os. File Number D 13407. 

me From Eibsee conference; Eibsee, F.R. Germany (1 May 

The plasma energy W/sub p/ = integral 1/sub p/(1/2B? + 

p)dV is minimized over a toroidal domain 2/sub p/ using an in- 

verse representation for the cylindrical coordinates R = =R/sub 

mn/(s)cos(m@ - n zeta) and Z = =Z/sub mn/(s)sin(mé@ - n zeta), 

where (s,0,zeta) are radial, poloidal, and toroidal flux coordinates, 
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respectively. The radial resolution of the MHD equations is signifi- 
cantly improved by separating R and Z into contributions from 
even and odd poloidal harmonics which are individually analytic 
near the magnetic axis. A free boundary equilibrium results when 
0)/sub p/ is varied to make the total pressure 1/2B? + p continu- 
ous at the plasma surface =/sub p/ and when the vacuum magnetic 
field B/sub v/ satisfies the Neumann condition B/sub v/ x d=/sub 
p/ = 0. The vacuum field is decomposed as B/sub v/ = Bo + del 
Phi, where Bp is the field arising from plasma currents and external 
coils and Phi is a single-valued potential necessary to satisfy B/sub 
v/ x d/sub p/ = 0 when p not equal to 0. A Green's function 
method is used to obtain an integral equation over 2/sub p/ for the 
scalar magnetic potential Phi = =Phi/sub mn/sin(m@ - n zeta). A 
linear matrix equation is solved for Phi/sub mn/ to determine 1/2 
B/sub v/? on the boundary. Real experimental conditions are simu- 
lated by keeping the external and net plasma currents constant 
during the iteration. Applications to 1 = 2 stellarator equilibria are 
presented. 


(CONF-8606186—1) Effects of alpha populations 

on tokamak ballooning stability. Spong, D.A.; Sigmar, D.J.; 
Tsang, K.T.; Ramos, J.J.; Hastings, D.E.; Cooper, W.A. 
(Oak Ridge National Lab., TN (USA); Massachusetts Inst. 
of Tech., Cambridge (U: SA). Plasma Fusion Center; Science 
A plications International Corp., Boulder, co’ (USA). 
P Research Inst.; Centre de Recherches en Physique 
des Plasmas, Lausanne (Switzerland)). 1986. Contract. 
AC05-840R21400. 47p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86014235. 

From Symposium on the role of alpha particles in magneti- 
cally confined fusion plasmas; Goteborg, Sweden (24 Jun 1986). 

Fusion product alpha populations can significantly influence 
tokamak stability due to coupling between the trapped alpha 
precessional drift and the kinetic ballooning mode frequency. This 
effect is of particular importance in parameter regimes where the 
alpha pressure gradient begins to constitute a sizable fraction of the 
thermal plasma pressure gradient. Careful, quantitative evaluations 
of these effects are necessary in burning plasma devices such as the 
Tokamak Fusion Test Reactor and the Joint European Torus, and 
we have continued systematic development of such a kinetic stabili- 
ty model. In this model we have considered a range of different 
forms for the alpha distribution function and the tokamak equilibri- 
um. Both Maxwellian and slowing-down models have been used for 
the alpha energy dependence while deeply trapped and, more re- 
cently, isotropic pitch angle dependence have been examined. 


52740 (DOE/ER/75172—1, pp 69) Design and analysis 
of ridged waveguides for fusion energy applications. Rowe, 
G.S. (Ohio State Univ., Columbus). 1985. NTIS, PC A06/ 
MF AOl. File Number DE85016928. (CONF-8503162— 
Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


(DOE/ER/75172—1, pp 80) Calculations of ion 
trapping rates in tandem mirror reactors. i 
inois, Urbana). 1985. NTIS, PC A06, 
Number DE85016928. (CONF-8503162—Absts.). 
From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


52742 (DOE/ER/75172—1, pp 84) Distribution of low 
energy in a radiation-induced plasma. Burlet, D. 
(Univ. of Illinois, Urbana-Champaign). 1985. NTIS, PC 
A06/MF AOl. File Number DE85016928. (CONF- 
8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 
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52743 (DOE/ER/75172—1, pp 85) Power balance equi- 
librium curves and feasibility of ohmic ignition in a OHTe 
device. Scardovelli, R.A. (Univ. of Illinois, Urbana). 1985. 
NTIS, PC A06/MF AOl. File Number DE85016928. 
(CONF-8503 162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


52744 (DOE/ER/75172—1, pp 86) Fast alpha-particle 
confinement in the FPD central cell. Cravens, K.B. (Purdue 
Univ., Lafayette, IN). 1985. NTIS, PC A06/MF A0O1. File 
Number DE85016928. (CONF-8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


(DOE/ER/75172—1, pp 87) Optimal control 
theory applied to fusion thermal stabilization. Sager, G.T. 
(Univ. of Illinois, Urbana). 1985. NTIS, PC A06/MF A0Ol1. 
File Number DE85016928. (CONF-8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


52746 (DOE/ET/51013—176) Measured MHD equilibri- 
um in Alcator C. Pribyl, P.A. (Massachusetts Inst. of Tech., 
Cambridge (USA). Plasma Fusion Center). Mar 1986. Con- 
tract AC02-78ET51013. 210p. (PFC/RR—86-7). NTIS, PC 
A10/MF AO1; 1; GPO Dep. File Number DE86015390. 

A method of processing data from a set of partial Rogowski 
loops is developed to study the MHD equilibrium in Alcator C. 
Time dependent poloidal fields in the vicinity of the plasma are cal- 
culated from measured currents, with field penetration effects being 
accounted for. Fields from eddy currents induced by the plasma in 
the tokamak structure are estimated as well. Each of the set of 
twelve B/sub 0/ measurements can then be separated into a compo- 
nent from the plasma current and a component from currents exter- 
nal to the pickup loops. Harmonic solutions to Maxwell's equations 
in toroidal coordinates are fit to these measurements in order to 
infer the fields everywhere in the vacuum region surrounding the 
plasma. Using this diagnostic, plasma current, position, shape, and 
the Shafranov term A = B/sub p/ + I/sub i//2 - 1 may be com- 
puted, and systematic studies of these plasma parameters are under- 
taken for Alcator C plasmas. 


(DOE/ET/51013—188) Alpha particle effects in 
burning tokamak plasmas: overview and specific examples. 
Si , D.J. (Massachusetts Inst. of Tech., Cambridge 

SA). Plasma Fusion Center). Jul 1986. Contract AC02- 
78ET51013. 41p. (PFC/CP—86-9). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86014666. 

Using the total power balance of an ignited tokamak plasma 
as a guideline, a range of alpha driven effects is surveyed regarding 
their impact on achieving and maintaining fusion burn. Specific ex- 


including kinetic corrections. Anomalous ion heat transport 
and central impurity peaking mechanisms and anomalous and colli- 
sional a-transport including the ambipolar electric field are dis- 


(OE/ET/51013—190) Stabilization of the tearing 
mode by turbulent diffusion and runaway electrons. Esarey, 
E.H. (Massachusetis Inst. of Tech., Cambridge (USA). 
Plasma Fusion Center). Jun 1986. Contract AC02- 
78ETS1013. 213p. (PFC/RR—86-18). NTIS, PC A10/MF 
A01; GPO Dep. File Number DE86014665. 

Thesis. 
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A fully kinetic analysis of the m = 2 tearing mode is per- 
formed for a tokamak plasma including the effects of turbulent elec- 
tron diffusion and runaway electrons. Turbulent diffusion is includ- 
ed in the analysis of applying the normal stochastic approximation 
(NSA) to the collisionless drift kinetic equation (DKE) for elec- 
trons. A kinetic analysis inherently allows for the choice of various 
equilibrium electron velocity distributions, thus enabling a compari- 
son between a drifted Maxwellian and a runaway-type distribution. 
This analysis is fully electromagnetic, including the effects a mag- 
netic fluctuation potential A/sub vertical bars/ as well as a finite 
electrostatic potential phi, and is valid in the low-beta, low-frequen- 
cy regime. The electron response is obtained by applying the NSA 
to the DKE, and the ion response is given by the linearized Vlasov 
equation. Ampere’s law and quasineutrality are then used to derive 
a set of coupled, self-adjoint equations for the fluctuation potentials 
phi and A/sub vertical bars/. Solutions to this set of equations de- 
scribe both unstable finite-8 drift waves when analyzed for high m 
modes and the tearing mode when analyzed for low m modes 
(where m is the poloidal mode number). 


52749 (EUR-CEA-FC—1246) of slow waves 
near the lower hybride frequency in large tokamaks. Moreau, 
D.; Nguyen, T.K. (Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Recherches sur la Fusion Controlee). 1985. 124p. 
(In French). NTIS (US Sales Only), PC A06/MF A01. File 
Number DE86770199. 

The linear (2-D) coupling theory of slow waves near the 
lower hybrid frequency is generalized for relatively high density 
plasmas facing the antenna and different coupling regimes are dis- 
tinguished. A multipolar theory of juxtaposed waveguide arrays 
(Grills) is then developed and new R.F. structures derived from the 
principle of the Grill are studied in order to make the extrapolation 
of this principle to large tokamaks and the reactor easier. These 
“compact structures” allow the design of modular antennae, so 
called "E-plane multijunction antennae”, and the electromagnetic 
theroy of such “multijunctions” is presented. We have stuided the 
physical properties of the slow wave antennae so obtained, as far as 
coupling the R.F. power to plasma waves is concerned, with the 
aid of a computer code (S.W.A.N.) and we present many numerical 
results. In particular, we point out an interesting “self-adaptation” 
phenomenon which should allow a good matching of “progressive 
wave multijunction antennae” (current drive) in a large range of 
edge plasma parameters. Reflection coefficients less than 1% could 
be considered with the potential consequence of reducing a lot the 
cost of the R.F. power transmission lines. To conclude, we relate 
very briefly the “proof of principle” experiments performed on 
PETULA-B and we show “experimental spectra” of radiated 
power which can be obtained from R.F. measurements through the 
SWAN code. 


52750 (EUR-CEA-FC—1270) Non inductive current gen- 
eration and conductivity. Rax, J.M. (Association Euratom- 
CEA, Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Dept. de Recherches sur la Fusion Controlee). 
Jun 1985. 19p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86770201. 

The time dependent current response of a fusion plasma sub- 
ject to the influences of a radio-frequency field and an Ohmic field, 
is expressed in term of the incident power. Linear, non-linear and 
saturated regimes are considered. 


52751 (EUR-CEA-FC—1277) Long time correlations in 
Standard Mapping. Rolland, P. (Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). t. de Recherches sur la Fusion Controlee). 

1985. 36p. (In French). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86770200. 

Using a original method based on a statistics of runs, we 
have shown the existence of long time correlations in the Standard 
Mapping, as well as the role they play in the increase of the diffu- 
sion coefficient. 
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52752 (INIS-mf—10450, pp 234-239) SOL plasma diag- 
nostics with Li - activated spectroscopy. Aumayr, F.; Winter, 
H. (Technische Univ., Vienna, Austria. Inst. fuer Allge- 
meine Physik). Feb 1986. NTIS (US Sales Only), PC A 7 
MF A011. File Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

The scrape-off layer (SOL) of a magnetically confined hot 
plasma plays a significant role for plasma production, maintenance 
and confinement. The complex interrelations between plasma wall 
interaction and SOL plasma properties call for sufficiently detailed, 
accurate and plasma model-independent diagnostic investigations. 
The various applications of Li - activated photon spectroscopy for 
model-independent SOL plasma diagnostics are described. Whereas 
Li - activated [XS has already been demonstrated experimentally, 
the first demonstration of Li - activated CXS is currently in prepa- 
ration at the TEXTOR facility of KFA Juelich/FGR. In view to 
these applications, cross section measurements on charge changing 
collisions of Li ions and atoms colliding with molecular hydrogen 
have been performed to estimate the attenuation of a Lisup(o) diag- 
nostic beam in a He - filled beam line in front of the SOL plasma. 


(INIS-mf—10450, pp 358-365) Recombination and 
in low temperature plasmas. Smith, D.; 
Univ., UK). Feb 1986. NTIS 
(US Sales ‘Onl ” A17/MF A0Ol. File Number 
DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

A brief review is presented of our studies at thermal energies 
of positive ion/electron recombination, electron attachment and 
positive ion/negative ion recombination. These studies were made 
using our variable temperature, flowing afterglow/Langmuir probe 
(VT-FALP) apparatus. Typical rate coefficients for each process 
and their variation with temperature are given and specific reac- 
tions are highlighted. Amongst the most recent results presented 
are the electron recombination coefficients for several interstellar 
positive ions including H*s, and electron attachment coefficients 
for several strong acids and for the hydrogen halides. 


52754 (INIS-mf—10450, pp 73-77) Thermal self-focusing 
in laser plasmas, Bakos, J.S. (Hungarian Academy of Sci- 
ences, Budapest. Central Research Inst. for Physics). Feb 
1986. NTIS (US Sales Only), PC Al7/MF AOl. File 
Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

The apparatus is outlined and the curves showing the effect 
of thermal self-focusing, self-focusing before plasma formation in 
the neutral gas and the scattering introduced at the time of plasma 
formation. The self-focusing pulse is observed with amplitude being 
far greater than that of the incoming pulse and with the duration 
being far sraller than that of the incoming pulse. The mechanism 
causing this self-focusing is the nonuniform heating with very low 
threshold power measured to be in good agreement with the calcu- 
lated one. Other interesting effect is also observed as the self-focus- 
ing in the excited neutral gas just before the plasma formation. 


52755 (INIS-mf—10450, pp 252-257) Wall probe for 
ions from 


measurement of negative Lergon, H.G. 
Feb 1986. NTIS (US Sales Only), PC A17/MF AOI. File 
Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

A wall probe diagnostic for the detection of negative ions 
and for the measurement of negative ion temperatures is developed 
and tested by application of a combined wall probe-mass spectrom- 
eter diagnostic, resulting in comparable sensitivity. The experiment 
is performed in the Ar-Hz plasma of a positive column containing 
F” -ions from hydrogen removement of fluorine from the previous- 
ly etched glass walls. 
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(IPPJ—689) Proceedings of workshop of the US- 
Japan joint institute for fusion theory program. Statistical 
plasma physics. (Nagoya Univ. (Japan). Inst. of Plasma 
Physics; GA Technologies, Inc., San Diego, CA Co 
Jul 1984. 219p. (CONF-840277—). NTIS (US Sales Only 
PC A10/MF AO1. File Number DE86780557. 
From US-Japan workshop in statistical plasma physics; 
Nagoya, Japan @0 Feb 1984). 
Abstracts for each paper were entered into the data base. 
(MOW) 


52757 (IPPJ—689, pp 8-13) Behavior of orbits of two . 
coupled oscillators. Greene, JM. (GA Technologies, Inc., 
San Diego, CA, USA). Jul 1984. NTIS (US Sales Only), PC 
A10/MF A01. File Number DE86780557. (CONF-840277— 


). 
From US-Japan workshop in statistical plasma physics; 
Nagoya, Japan (20 Feb 1984). 


52758 (IPPJ—689, pp 14-27) Diffusion and intermittency 
in an extended one-dimensional maps. Fujisaka, H.; Inoue, 
M.; Uchimura, H. (Kagoshima Univ., Japan. Dept. of Phys- 
ics). Jul 1984. NTIS (US Sales Only), PC A10/MF AOl1. 
File Number DE86780557. (CONF-840277—). 

From US-Japan workshop in statistical plasma physics; 
a ~~. (20 Feb 1984). 

e present a new characteristic exponent approach to sto- 
eiiet and coherent structures of chaotic systems. It is shown that 
the chaotic process exhibits two complementary ones, diffusion and 
intermittency, corresponding to stochastic and coherent structures, 
respectively. Adopting a simple example near its transition points, 
we find scaling behaviors of characteristic exponents, obtaining 
good agreement with numerical results. 


52759 aay pp 28-41) Long time correlation and 
stochastic diffusion in the standard map. Ichikawa, Y.H.; Ka- 
mimura, T.; Hatori, T. (Nagoya Univ., Japan. Inst. of 
Plasma Physics). Jul 1984. NTIS (US Sales Only), PC A10/ 
MF AO1. File Number DE86780557. (CONF-840277—). 

From US-Japan workshop in statistical plasma physics; 
Nagoya, Japan (20 Feb 1984). 

The long time correlation and stochastic diffusion associated 
with the standard map have been studied by numerical observation. 
Observed temporal evolution of the momentum distribution func- 
tion is compared with analytic solution of the diffusion equation. 
Even if the accelerator mode exists, the main part of the momen- 
tum distribution function appears to be evolving as the diffusion 
process. 


52760 (IPPJ—689, pp 42-54) Stochasticity and transport 
in Hamiltonian systems. MacKay, R.S.; Meiss, J.D.; Perci- 
-C. (Queen Mary t. of Applied 
Mathematics). Jul 1984. NTIS (Us Sales y), PC A10/ 
MF AO1. File Number DE86780557. (CONF-840277—). 

From US-Japan workshop in statistical plasma physics; 
Nagoya, Japan (20 Feb 1984). 

The theory of transport in nonlinear dynamics is developed 
in terms of “leaky” barriers which remain when invariant tori are 
destroyed. A critical exponent for transport times across destroyed 
tori is obtained which explains numerical results of Chirikov. The 
combined effects of many destroyed tori lead to power-law decay 
of correlations observed in many computations. 


52761 (IPPJ—689, pp 55-61) Long-time tail in the two- 
wave model. Hatori, T.; Abe, Y.; Irie, H.; Kaufman, A.N. 
(Nagoya Univ., Japan. Inst. of “ean Physics). Jul 1984. 
NTIS (US Sales Only), PC Al0/MF AOl. File Number 
DE86780557. (CONF-840277—). 

From US-Japan workshop in statistical plasma physics; 


Nagoya, Japan (2. _ Feb 1984). 

The v function is found, both theo- 
retically and Gana, to _ with the _— law for the cha- 
otic orbit governed by a Hamiltonian, H = v?/2 - Mcosx - 
Pcos[k(x-t)], M, P and k being parameters. 
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52762 (IPPJ—689, pp 79-82) ee ee 
city and chaos in desipeties Grebogi, C; 
Ott, E.; Yorke, J.A. (Maryland Univ., College Park, SA). 
Jul 1984. NTIS (US Sales Only), PC A10/MF AO1. File 
Number DE86780557. (CONF-840277—). 

From US-Japan workshop in statistical plasma physics; 
Nagoya, Japan (20 Feb 1984). 


52763 ee pp 83-95) — of power spectrum of 
intermittent chaos. So, B.C.; Mori, H. (Kyushu Univ., Fuku- 
oka, Japan. Dept. of Physics). Jul 1984. NTIS (US Sales 
Only), PC Al0/MF A0Ol. File Number DE86780557. 
(CONF-840277—). 
From US-Japan workshop in statistical plasma physics; 

N J 20 Feb 1984). 

rears aaa of intermittent chaos are calculated analytical- 
ly. It is found that the power spectrum near onset point consists of 
a large number of Lorentzian lines with two peaks around frequen- 
cies » = 0 and w = ao, where a is a fundamental frequency of a 
periodic orbit before the onset point, and furthermore the envelope 
of lines around w = 0 obeys the power law 1/* w*?, whereas the 
envelope around a obeys 1/*w-a*t* The universality of the 
power law dependence in a certain class of intermittent chaos are 
clarified from a phenomenological view point. 


52764 (IPPJ—689, ‘ 104-113) Stochastic property of K- 

dV solitons perturbed random forces. Wadati, Miki. 
(Tokyo Univ., Japan. Coll. of General Education). Jul 1984. 
NTIS (US Sales Only), PC Al0/MF AOl1. File Number 
DE86780557. (CONF-840277—). 

From US-Japan workshop in statistical plasma physics; 
Nagoya, Japan (20 Feb 1984). 

The Korteweg-de Vries equation with a damping term and 
an external force term is studied. In the non-damping case, the evo- 
lution of soliton solution under Gaussian white nosie is explicitly 
shown. For large t, a height and a width of the soliton are propor- 
tional to tsup(-3/2) and tsup(3/2) respectively. The damping case is 
also discussed. A new idea for the analysis of the inhomogeneous 
soliton equation is presented. 


52765 ae soahdnte 116-121) Hamiltonian and Lagran- 
= theory of equations, Little = seal R.G. (Cali- 
ornia Univ., Bericey, USA Dept Dept. of Jul 1984. 
NTIS (US Sales Yo PC A10/MF AOl. Fi ile Number 
DEB6760597 (CONF-840277—). 

From US-Japan workshop in statistical plasma physics; 
Nagoya, Japan (20 Feb 1984). 


52766 grag pp 122-127) Stable distribution and 
Levy process fractal turbulence. Takayasu, Hideki. 
lagoya Univ., “ena Dept. of Physics). Jul 1984. NTIS 
S_ Sales Only), PC A10/MF AOl. File Number 
DE86780557. (CONF-840277—). 
From US-Japan in statistical plasma physics; 
Nagoya, Japan (20 Feb 1984). 
52767 (IPPJ—689, pp 128-131) Theory of 
forces. Akama, Hachiro. u Univ., —_ 
Coll. “2 General Education). Jul 1984. NTIS cus 
Only), PC A1l0/MF AOl. File Number DE86780557. 
- (CONF-840277—). 
From US-Japan in statistical plasma physics; 
Nagoya, Japan (20 Feb 1984). 


52768 (IPPJ—689, pp 165-175) Many-body 
in strongly-coupled plasmas. Totsuji, Hiroo. (Okayama 
Univ., Ji School of Engineering). Jul 1984. NTIS 
Sales ly), PC A10/MF AO1. File Number DE867: 
(CONF-840277—). 
From US-Japan workshop in statistical plasma physics; 

N Ji Feb 1984). 

nanny on ers caineutde correlations of ions in strong- 
ly-coupled plasmas are analysed on the basis of numerical experi- 
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tion of ions in the uniform background is discussed in comparison 
with simple closure approximations. 


52769 (IPPJ—689, pp 191-197) New maser effect in 
plasma turbulence. Nambu, Mitsuhiro. (Kyushu Univ., Fuku- 
oka, Japan. Coll. of General Education). Jul 1984. NTIS 
(US Sales Only), PC A10/MF AOI. File Number 
DE86780557. (CONF-840277—). 

From US-Japan workshop in statistical plasma physics; 
Nagoya, Japan (20 Feb 1984). 

The amplification condition of Langmuir wave in the pres- 
ence of ion wave turbulence is obtained for the Maxwell distribu- 
tion function of electrons. The physical mechanism responsible for 
the plasma maser theory is clarified based on high frequency non- 
linear forces. 


52770 (IPPJ—689, psn. s09) Integral of wave kinetic 
equation of drift waves. Itoh, et 
Atomic aa Inst., Tokai, Ibaraki. Tokai 
search Establi t). Jul 1984. NTIS (US Sales Only), PC 
can AO1. File Number DE86780557. (CONF-840277— 


From US-Japan workshop in statistical plasma physics; 
Nagoya, Japan (20 Feb 1984). 

Integral of wave kinetic equation of electrostatic drift waves 
is obtained based on the weak turbulence approach for arbitrary 
number of modes, N. If the stationary spectrum of N modes exists, 
the wave amplitude is bounded for any initial conditions. The sta- 
tionary spectrum, which appears only if the initial spectrum coin- 
sides with it, is estimated to be the most probable one, if the ampli- 
tude of the stationary spectrum is large. In the presence of the 
spontaneous emission term, the spectrum relaxes to the stationary 
spectrum. 


52771 (IPPJ—689, pp 62-68) Destruction of magnetic 
surfaces in three-dimensional MHD i 


Reiman, A.H.; 
Boozer, A.H. Univ., NJ, USA. Plasma Physics 
Lab.). Jul 1984. NTIS (US Sales Only), PC A10/MF AO1. 
File Number DE86780557. (CONF-840277—). 
From US-Japan workshop in statistical plasma physics; 
Nagoya, Japan (20 Feb 1984). 


— (IPPJ—689, pp 69-78) Elimination of stochasticity 

in stellarators. Hanson, J. J.R. (Texas Univ., 
Austin, USA. Inst. for Fusion Studies). Jul 1984. NTIS (US 
Sales Only), PC A10/MF AO1. File Number DE86780557. 
(CONF-840277—). 

From US-Japan workshop in statistical plasma physics; 
Nagoya, Japan (20 Feb 1984). 

A method for optimizing stellarator vacuum magnetic fields 
is introduced. Application of this method shows that the stochasti- 
city of vacuum magnetic fields can be made negligible by proper 
choice of the coil configuration. This optimization is shown to in- 
crease the equilibrium 8-limit by factors of two or more over that 
of the simple, “straight” coil winding law. This method is general 
and ought to be applicable to other systems in which stochasticity 
is a problem, yet is affected by the design parameters. 


(JAERI-M—85-077) Japanese 


Ener Seth bee, Tok 
Ueda, Koju. Japan Atomic ol yo; 
Mitsubishi Atomic Power 4 


Industries, Inc., Tokyo (Japan)). 
Jul 1985. 207p. NTIS (US Sales Only), PC Al0/MF AOI. 
File Number 986703304. 

This report corresponds to Chapter V of Japanese contribu- 
tion report to IAEA INTOR Workshop, Phase Two A, Part 2. 
Simulation results are shown for feedback control of plasma posi- 
tion, electromagnetic forces at disruptions, penetration of electric 
and magnetic fields, and benchmark tests for transient electromag- 
netics. Design guide lines for feedback control system and database 
assessments are also reported. 
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52774 (JAERI-M—85-141) Enhancement of at 
advantages in in tokamak reactor reactor operation assisted 

waves. Nishio, Satoshi; Sugihara, Masayoshi; Okazaki, Taka- 
shi. (Japan Atomic Energy Research Inst., Ft ig» Japan 
Atomic Energy Research Inst., ge age . Naka Fusion 
Research Establishment). Aug 1985. 44; NTIS (US Sales 
Only), PC A03/MF AOl1. File Number 86703303. 

The impact of RF assisted operation scenarios on reactor 
design were studied. These scenarios include RF assisted, long- 
pulsed operation and quasi-steady state operation. Burn time, re- 
quired energy and overturning force on a TF coil are the param- 
eters examined. Two kinds of plasmas were employed; a highly 
elongated plasma with double null poloidal divertor and a circular 
plasma with mechanical (pumped) limiter. The RF assisted oper- 
ation scenarios allowed the burn time to be increased from 300 sec- 
onds to 2100 seconds for an elliptical plasma and from 700 seconds 
to 1500 seconds for a circular plasma. These increases were for a 
fixed reactor size. In addition, the energy consumption for the same 
fusion energy preduction was reduced to 1/3 for the elliptical 
plasma and to 1/2 for the circular plasma. However, the total 
energy required for an elliptical plasma is several times greater than 
for a circular plasma. The burn time and energy consumption dif- 
fered little between RF assisted operation and quasi-steady state op- 
eration. The cyclic stress amplitude due to overturning forces on a 
TF coil was reduced to negligible levels by introducing RF assisted 
operation scenario. 


52775 (PPPL—2073) BALDUR: a _ one-dimensional 
plasma transport code. Singer, C.E.; Post, D.E.; Mikkelsen, 
D.R.; Redi, M.H.; McKenney, A.; Silverman, A.; Seidl, 
F.G.P.; Rutherford, P.H.; Hawryluk, R.J.; Langer, W.D. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.; New 
York Univ., NY (USA); Hughes Aircraft Co., Los or 
CA (USA); Los Alamos National Lab., NM (USA); Oak 
Ridge National Lab., TN (USA); Max-Planck-Institut fuer 
Plasmaphysik, Garching (Germany, F.R.)). Jul 1986. Con- 
tract ‘AC02-76CH03075 238p. NTIS, PC All1/MF AOl1; 
GPO Dep. File Number DE86015374. 

The purpose of BALDUR is to calculate the evolution of 
plasma parameters in an MHD equilibrium which can be approxi- 
mated by concentric circular flux surfaces. Transport of up to six 
species of ionized particles, of electron and ion energy, and of po- 
loidal magnetic flux is computed. A wide variety of source terms 
are calculated including those due to neutral gas, fusion, and auxil- 
iary heating. The code is primarily designed for modeling tokamak 
plasmas but could be adapted to other toroidal confinement sys- 
tems. 


52776 (PPPL—2347) Remarks on the clump theory. 
Krommes, J.A. (Princeton Univ., NJ (USA). Piha Phys- 
ics Lab). Jul 1986. Contract AC02-76CH03073. 18p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE860 5517. 
Further details are provided of a soon-to-be published dialog 
[Phys. Fluids 29 (July, 1986)] which discussed the role of the small 
scales in fluid clump theory. It is argued that the approximation of 
the clump lifetime which is compatible with exponentially rapid 
separation of adjacent orbits is inappropriate for the description of 
the dynamically important large scales. Various other remarks are 
made relating to the analytic treatment of strong drift-wave-like 


62777 a oes neutral-beam-driven in- 
stabilities the Princeton beta experiment. Heidbrink, 
W.W.; Bol, mks Buchenauer, D.; Fonck, R.; Gammel, G.; 
Ida, K.; Kaita, R.; Kaye, S.; Ku el, H.; LeBlanc, B. (Prince- 
ton Univ., NJ (USA). ). Plasma ySsics ‘Lab.). Jul 1986. Con- 
tract AC02-76CH03073. 13p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86015514. 

During tangential neutral beam injection into the PBX toka- 
mak, bursts of two types of instabilities are observed. One instabil- 
oe Se ae 120-210 kHz and the other oscil- 

lates predominately near the frequency of bulk plasma rotation (20- 
30 kHz). Seth tainindiien edeitints eth denen tn ateenn eaeiien 
and burst in charge-exchange neutral flux, indicating that beam ions 
are removed from the center of the plasma by the instabilities. The 
central losses are comparable to the losses induced by the fishbone 
instability during perpendicular injection. 
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52778 (PPPL—2358) Post: ve plasma loss in the 
Princeton Beta Experiment (PBX). Jardin, S.C.; DeLucia, J.; 
Okabayashi, M.; Pomphrey, N.; Reusch, M.; Kaye, S.; Ta- 
kahashi, H. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Jul 1986. Contract AC02- 76CH03073. . NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86015507. 

The free-boundary, axisymmetric tokamak simulation code 
TSC is used to model the transport time scale evolution and posi- 
tional stability of PBX. A disruptive thermal quench will cause the 
plasma column to move inward in major radius. It is shown that 
the plasma can then lose axisymmetric stability, causing it to dis- 
place exponentially off the midplane, terminating the discharge. We 
verify the accuracy of the code by modeling several controlled ex- 
periments shots in PBX. 


52779 (PPPL—2359) Charge-exchange measurements of 
MHD activity during neutral beam injection in the Princeton 
Large Torus and the Poloidal Divertor Experiment. Gold- 
ston, R.J.; Kaita, R.; Beiersdorfer, P.; Gammel, G.; Hern- 
don, D.L.; McCune, D.C.; Meyerhofer, D.D. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Jul 1986. Contract 
AC02-76CH03073. 37p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86015511. 

The horizontally scanning, multiangle charge-exchange ana- 
lyzers on the Princeton Large Torus (PLT) and the Poloidal Diver- 
tor Experiment (PDX) were used to study the effects of MHD ac- 
tivity on the background ion distribution function and on the beam 
ion slowing-down process during high-power neutral injection. 
Sawtooth oscillations were observed in the fast ion flux on PLT 
and PDX, and measurements with neutral beams providing local 
neutral density enhancement indicate that ions are transported radi- 
ally when these events occur. With near-perpendicular injection in 
PDX, at the lower toroidal fields necessary to maximize beta, rapid, 
repetitive bursts of greatly enhanced charge-exchange flux were ob- 
served. These are associated with the "fishbone” MHD instability, 
and a substantial depletion of the perpendicular slowing-down spec- 
trum below the injection energy was seen. A simple phenomenolog- 
ical model for this loss mechanism was developed, and its use in 
simulation codes has been successful in providing good agreement 
with the data. The behavior and characteristics of this model are 
well matched by the direct theoretical calculations. 


52780 (PPPL—2360) Gyrokinetic particle simulation 
model, Lee, W.W. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Jul 1986. Contract AC02-76CH03073. 39p. 
NTIS, PC A03/MF A01l; GPO Dep. File Number 
DE86015515. 

A new type of particle simulation model based on the gyro- 
phase-averaged Vlasov and Poisson equations is presented. The re- 
duced system, in which particle gyrations are removed from the 
equations of motion while the finite Larmor radius effects are still 
preserved, is most suitable for studying low frequency microinstabi- 
lities in magnetized plasmas. It is feasible to simulate an elongated 
system (L/sub parallel/ >> L/sub perpendicular/) with a three- 
dimensional grid using the present model without resorting to the 
usual mode expansion technique, since there is essentially no restric- 
tion on the size of Ax/sub parallel/ in a gyrokinetic plasma. The 
new approach also enables us to further separate the time and spa- 
tial scales of the simulation from those associated with global trans- 
port through the use of multiple spatial scale expansion. Thus, the 
model can be a very efficient tool for studying anomalous transport 
problems related to steady-state drift-wave turbulence in magnetic 
confinement devices. It can also be applied to other areas of plasma 
physics. 


52781 (PPPL—2361) Mapping from rectangular to har- 
monic representation. Schneider, W.; Bateman, G. (Prince- 
ton Univ., NJ (USA). Plasma Physics Lab.). Aug 1986. 
Contract AC02-76CH03073. 20p. NTIS, PC A02 AO0l; 
GPO Dep. File Number DE86015508. 

An algorithm is developed to determine the Fourier harmon- 
ics representing the level contours of a scalar function given on a 
rectangular grid. This method is applied to the problem of comput- 
ing the flux coordinates and flux surface average needed for 1-1/2- 
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D transport codes and MHD stability codes from an equilibrium 
flux function given on a rectangular grid. 


52782 (PPPL—2362) Model of detached plasmas. Yo- 
shikawa, S.; Chance, M. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Jul 1986. Contract AC02-76CH03073. 
15p. NTIS, PC A02/MF A011; GPO Dep. File Number 
DE86015512. 

Recently a tokamak plasma was observed in TFTR that was 
not limited by a limiter or a divertor. A model is proposed to ex- 
plain this equilibrium, which is called a detached plasma. The 
model consists of (1) the core plasma where ohmic heating power 
is lost by anomalous heat conduction and (2) the shell plasma 
where the heat from the core plasma is radiated away by the 
atomic processes of impurity ions. A simple scaling law is proposed 
to test the validity of this model. 


52783 (PPPL—2366) Empirical particle transport model 
for tokamaks. Petravic, M.; Kuo-Petravic, G. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Aug 1986. Con- 
tract AC02-76CH03073. 29p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE86015516. 

A simple empirical particle transport model has been con- 
structed with the purpose of gaining insight into the L- to H-mode 
transition in tokamaks. The aim was to construct the simplest possi- 
ble model which would reproduce the measured density profiles in 
the L-regime, and also produce a qualitatively correct transition to 
the H-regime without having to assume a completely different 

mode for the bulk of the plasma. Rather than using com- 
pletely ad hoc constructions for the particle diffusion coefficient, 
we assume D = 1/5 chi/sub total/, where chi/sub total/ = chi/sub 
e/ is the thermal diffusivity, and then use the k/sub e/ = n/sub e/ 
chi/sub e/ values derived from experiments. The observed tempera- 
ture profiles are then automatically reproduced, but nontrivially, 
the correct density profiles are also obtained, for realistic fueling 
rates and profiles. Our conclusion is that it is sufficient to reduce 
the transport coefficients within a few centimeters of the surface to 
produce the H-mode behavior. An additional simple assumption, 
concerning the particle mean-free path, leads to a convective trans- 
port term which reverses sign a few centimeters inside the surface, 
as required by the H-mode density profiles. 


52784 eae Collisional effects on kinetic elec- 
tromagnetic modes associated 
Rewoldt, G.; Tag WM; Hastie, R.J. 
(USA). Plasma Physics Lab.). Aug 1986. Contract AC02- 
76CHO03073. . NTIS, PC A03/MF A01; GPO Dep. File 
Number DE8 15518. 

The general procedure for the analysis of low-frequency 
electrostatic and electro-magnetic modes in toroidal geometry is 
now well known. In the collisionless limit, the relevant dynamics 
(e.g., trapped particles, resonances, etc.) can be treated 
ly. However, with the introduction of collisional effects, it is cus- 
tomary, for tractability, to employ model collision operators of 

varying degrees of complexity. Guided by results of earlier studies 
of Gauunniine. celthiie, Zeatiiees te: aenihaseed dle qpunnates extn 
toroidal geometry, ee ee ee 
duced here for calculating toroidal eigenmodes. Analytic and nu- 
merical results are presented to support its relevance and to demon- 
strate its improvement over earlier models. The associated quasilin- 
ear particle and energy transport coefficients for each species are 
also calculated, and compared with the usual D/sub j/ = «/sub j/ 
a y/k /sub perpendicular/? estimate. 


quasilinear transport. 
(Princeton Univ., NJ 


52785 (UCRL—50021-84, pp 3.54-3.56) Compression of 
microwaves by a moving torus. Hewett, D.W.; 
Langdon, A.B.; Hammer, J.H.; Hartman, C.W. Jun 1985. 
NTIS, PC A21/MF A0l. File Number DE86005297. 

In Laser annual 1984. 

It has tain -conieotnn erat fast-moving plasma configura- 
tion known as a compact torus (CT) might be amenable to accel- 
eration to high velocities. Moving CTs might be made to compress 
microwaves. The proposed mechanism is to prefill the coaxial 
vacuum region in front of a CT with a number of normal electro- 

ic modes on which the CT impinges. A crucial assumption 
is that the CT excludes the microwaves and therefore compresses 
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them. Performance would be degraded should the microwaves pen- 
etrate the CT to some degree. The degradation would range from 
diminished compression efficiency to significant CT heating. In the 
nn ee ee ee eee 
studies of MFE applications have found electromagnetic radiation 

capable not only of penetrating but also of heating and driving cur- 
rents in Tokamak devices. They report here a preliminary investi- 
gation of these effects using explicit (ZOHAR) and implicit parti- 
cle-in-cell (PIC) codes in 1-D modes. 


52786 Simulation model for lower hybrid current drive. 
Bonoli, P.T.,; le, R.C. (Plasma Fusion Center, Massa- 
chusetts Institute of Technology, Cambridge, Massachusetts 
02139). Physics of Fluids; 29: No. 9, 2937-2950(Sep 1986). 

A simulation model for steady-state, lower hybrid current 
drive is described which incorporates a relativistic, one-dimensional 
Fokker—Planck calculation and a toroidal ray tracing code. Two- 
dimensional (v-italic/sub perpendicular/) effects are included in the 
Fokker—Planck analysis in the form of a large perpendicular elec- 
tron temperature that results from pitch angle scattering. An in- 
crease in the parallel refractive index of the lower hybrid waves, 
arising from toroidal geometry effects, is proposed as a physical 
mechanism whereby injected rf waves at high phase velocity (v- 
italic/sub e-italic/< <v-italic/sub parallel/ approx. <c-italic) can 
interact via the Landau resonance with electrons at low phase ve- 
locity (v-italic/sub parallel/ approx. <3v-italic/sub e-italic/). Nu- 
merical results relevant to the Alcator C [Phys. Rev. Lett. 53, 450 
(1984)] and PLT [Phys. Rev. Lett. 49, 1255 (1982)] experiments are 
presented which demonstrate the dependency of the current drive 
efficiency on various plasma parameters. 


52787 Plasma performance of Tokamak Fusion Core Ex- 
periment and joint European torus with sawtocthing. Hively, 
L.M.; Mikkelsen, D.R. (Oak Ridge National Lab., Health 
and Safety Research Div., P.O. Box X, Bldg. 7509, Oak 
Ridge, TN 37831). Fusion Technology; 10: No. 1, 58-69(Jul 
1986). Contract AC05-840R21400. 

The plasma performance with sawtoothing is assessed for 
two tokamak reactor experiments, the proposed Tokamak Fusion 
Core Experiment (TFCX) and the joint European Torus (JET). 
TFCX is ignitable with sawtoothing and impurities assuming neo- 
Alcator plus Gorbunov-Mirnov-Strelkov scalings for plasma con- 
finement. JET is also ignitable at optimistically high currents (27 
MA). 


52788 Method for determining fast alpha particle confine- 
ment in tokamak plasmas using resonant nuclear reactions. 
Cecil, F.E.; Zweben, S.J.; Medley, S.S. (Princeton Univ., 
NJ, USA. Plasma Physics Lab.). Nuclear Instruments and 
Methods in Physics Research, Section A: Accelerators, Spec- 
trometers, Detectors, and Associated Equipment; 245: No. 2/3, 
547-552(1 May 1986). 

The resonant nuclear reactions D(a,y)®Li, *Li(a,y)’°B and 
7Li(a,y)""B are examined as diagnostics of fast alpha particle con- 
finement in tokamak plasmas. Gamma rays from these resonant re- 
actions with energies from 2.1 to 9.2 MeV may be used to infer the 
alpha particle population between energies of 0.4 and 2.6 MeV. The 
= of these alpha burnup reactions to the reactions T(D,7y)*°He 

and *He(D,y)*®Li provides a technique for the measurement of 
alpha confinement. 


Experimentally inferred ion thermal diffusivity 
profiles in the Doublet III tokamak: Comparison with neo- 
classical theory. Groebner, R.J.; Pfeiffer, W.; Blau, F.P.; 
Burrell, K.H.; Fairbanks, E.S. ; Seraydarian, R-P.; St. John, 
i; Stockdale, R.E. (GA Technologies, Inc., San Diego. 
CA, USA). Nuclear Fusion; 26: No. 5, , 543-554(May 1986). 
Measurements of ion temperature profiles, obtained on a 
single-shot basis, have been coupled with transport analysis to 
obtain spatial profiles of the ion thermal diffvsivity chisub(i) for a 
series of 18 neutral-beam-heated discharges in the Doublet III toka- 
mak. The expanded boundary divertor discharges examined in this 
study had the following range of parameters: Bsub(t)=2.53 T, 
Isub(p)=0.35-0.89 MA, vertical elongation=1.4-1.9,  n- 
barsub(e)=(3.7-7.9) x 10%cm™%, Psub(T)=3.5-6.6 MW, and 
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upsilonsub(i*)=0.03-0.22, for r/a=0.2-0.7. The experimentally in- 
ferred values of chisub(i) have been compared with the values of 
the ion thermal diffusivity chisub(i)sup(neo) predicted by neoclassi- 
cal theory. On the basis of a detailed error analysis, the results for 
all discharges examined are the same: chisub(i) is approximately 
equal to chisub(i)sup(neo) near the plasma centre, but for r/a be- 
tween about 0.2 and 0.8, chisub(i) is both larger than 
chisub(i)sup(neo) and almost certainly has a spatial variation differ- 
ent from that of chisub(i)sup(neo). The differences between 
chisub(i) and chisub(i)sup(neo) are larger than can be explained by 
errors in the experimental measurements and indicate that there are 
processes operative for the loss of ion heat which are not included 
in the usual transport models for ion confinement. 51 refs., 9 figs., 1 
tab. 


52790 Simple model of energy confinement in tokamaks. 
Ohyabu, N.; Lee, J.K.; Grassie, J.S. de. (GA Technologies, 
Inc., San Die. ‘0, CA, USA). Nuclear Fusion; 26: No. 5, 593- 
597(May 1986). 

A simple model of energy confinement in tokamaks is pro- 
posed. In this model, the temperature and current profiles are deter- 
mined by tearing mode stability considerations. As a result, the 
global energy confinement becomes strongly dependent on the 
boundary energy transport. A higher edge temperature ensures a 
higher core temperature and hence a higher global energy confine- 
ment. 19 refs., 5 figs. 


52791 Azimuthal non-uniformities induced by ICH and 
ECH in the RFC-XX mirror plasma. Garner, H.R.; Price, 
H.D.; Sato, T. (GA Technologies, Inc., San Diego, CA, 
USA: Nagoya Univ., Japan. Inst. of Plasma Physics). Nucle- 
ar Fusion; 26: No. 5, "611-616(May 1986). 

The loss flux to an azimuthally segmented limiter in the cen- 


either ICH or ECH can induce azimuthal non-uniformities in the 
plasma. Measurements of the floating potential in the vicinity of the 
limiter and by the limiter itself suggest that a large stationary azi- 


the electric drift velocity is as large as 7 x 10‘cm.s~*. Examination 
of the plasma end loss versus azimuth and probe measurements 
deep in the plasma show that the non-uniformities extend into the 
localized near the outer boundary. The data 
fields are driving an anomalous radial loss. 7 


Effect of a column inductive transformer on the S- 

Spheromak. Jardin, S.C.; Janos, A.; Yamada, M. (Prince- 

ton Univ., NJ, USA. Plasma Physics Lab.). Nuclear Fusion; 
26: No. 5, 647-655(May 1986). 

It is attempted to predict the consequences of adding a cylin- 
drical inductive current transformer on the small major radius side 
of the present S-1 Spheromak experiment. Axisymmetric modelling 
with only classical shows an increase of toroidal current 
and a shrinking and hollowing of the current channel, conserving 
toroidal flux. These unstable profiles will helical reconnec- 
tion, conserving helicity K= J A-vector.B-vector dtau while in- 

aah ; 


Ohm's law which conserves helicity and dissipates energy. 19 refs, 
5 figs, 1 tab. 


internal disruptions in inductively 

tokamak discharges lower hybrid wave current 

drive. Chu, T.K.; Bell, R.; Bernabei, S. Univ., 
NJ, USA. Plasma Physics Lab.). Nuclear ; 26: No. 5, 


666-670(May 1986) 

ternal disruptions occurring in an inductively driven dis- 
jie cemmenabigdos eta 
current in the same direction as the inductively driven current. 
Upon suppression, in the central region a finite-amplitude, non- 
growing m=! oscillation is observed and strong electron heating is 
measured. Letter-to-the-editor. 11 refs., 4 figs. . 
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52794 Diffusion induced by cyclotron resonance heating. 
Riyopoulos, S.; Tajima, T.; Hatori, T.; Pfirsch, D. (Texas 
Univ., Austin, USA. Inst. for Fusion Studies; Nagoya Univ., 
Japan. Inst. of Plasma Physics; Max- Planck-Institut fuer 

hysik, Garching, Germany, F.R.). Nuclear Fusion; 
26: No. 5, 627-632(May 1986). 

The wave induced particle transport during the ion cyclo- 
tron resonance heating is studied in collisionless toroidal plasmas. It 
is shown that the previously neglected non-conservation of the to- 
roidal angular momentum Pparallelsub(phi) caused by the toroidal 
wave component Esub(phi) is necessary to allow particle diffusion 
and yields the leading diffusive contribution. While the induced ion 
transport for the RF power in contemporary experiments is of the 
order of the neoclassical value, that of fast alpha particles is quite 
large if resonance is present. 13 refs. 1 fig. 


Concepts and illustrations of optical probing diag- 
aioe for laser-produced plasmas, Stamper, J.A.; McLean, 
E.A.; Obenschain, S.P.; Ripin, B.H. (Naval Research Lab., 
Washington, DC, USA). pp "691-728 of Fast electrical and 
optical measurements. Vol. 2. Optical measurements. 
Thompson, J.E. (Texas Univ., Arlington (USA) Luessen, 
L.H. (Naval Surface Weapons Center, Dahlgren, VA 

SA)) (eds.). Dordrecht, Netherlands; Martinus Nijhoff 
1986). (CONF-8307156—). 

From NATO advanced study institute; Pascoli, Italy (1 Jul 
1983). 

The laser-produced plasmas which occur in experimental 
studies of inertial confinement fusion (ICF), with laser drivers, 
present both challenges and opportunities for diagnostics. The chal- 
lenges arise because of the small size, short duration and large inho- 
mogeneity. Their small size is also an opportunity for a particularly 
simple type of interferometry; folded-wavefront interferometry. Ac- 
tually, several rather simple diagnostics can be realized by utilizing 
properties of a probing laser beam, such as intensity, phase, polar- 
ization and angular scatter. Specific diagnostic concepts based on 
these properties are described and illustrated. 67 refs. 


52796 Sub-nanosecond, four-frame, holographic interfero- 
metry diagnostics. Allen, G.R.; Davis, H.P.; Mix, L.P.; 
— J. (Sandia National Labs., Albuquerque, NM, USA). 
729-741 of Fast electrical and optical measurements. Vol. 
. Optical measurements. Thompson, J.E. (Texas Univ., Ar- 
lington (USA)); Luessen, L.H. (Naval Surface Weapons 
Center, Dahlgren, VA (USA)) (eds.). Dordrecht, Nether- 

lands; Martinus Nijhoff (1986). (CONF-8307156—). 
From NATO advanced study institute; Pascoli, Italy (1 Jul 

1983). 

, A holographic interferometry diagnostic technique has been 
developed and implemented on pulsed power experiments at Sandia 
National Laboratories. It incorporates a frequency-doubled 
Nd:YAG laser, with an extra-cavity pulse slicer, which produces a 
sub-nanosecond (350 ps), green (0.532 pm) laser pulse. Using 
beamsplitters and varied optical path lengths, a train of 4 scene and 
4 reference beam pulses is generated with variable inter-pulse time 
delays of 4 to 28 ns. The laser is command triggered with < +- 5 
ns jitter, and is repeatable at 1 Hz for easy alignment in the field. 
The diagnostic is portable, with all optics mounted on a 4’ x 8’ opti- 
cal table. All vulnerable electronics are shielded for EMP protec- 
tion. This paper describes the operating principles of holographic 
interferometry, the apparatus of this diagnostic, and results from its 
application to pulsed-power experiments. 


interferometry, 
rotation measurements, 
(Los Alamos National Lab., NM, USA). 
measurements. Vol. 


62797 Moire-Schlieren, 

and enhanced sensitivity of Faraday 

Forman, P.R. 

771-787 of Fast electrical and optical 
tical measurements. Thempon, J.E. (Texas Univ., Ar- 


Op’ 
lington (USA)); Luessen, L. 
Center, Dahlgren, VA (USA)) Ca . Dordrecht, Nether- 
lands; Martinus Nijhoff (1986). (CO 1-8307156—). 
From NATO advanced study institute; Pascoli, Italy (1 Jul 

1983 

? The author describes the Moire-Schlieren method and shows 
how it can be applied to time-differential holographic interfero- 


aval Surface W 
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metry. He then describes Faraday rotation measurements being 
made on ZT-40M. 


52798 Twenty-picosecond pulsed UV holographic interfer- 
ometry of laser-induced plasmas. Busch, G.E. (KMS Fusion, 
Inc., Ann Arbor, MI, USA). pp 789-794 of Fast electrical 
and optical measurements. Vol. 2. Optical measurements. 
Thompson, J.E. (Texas Univ., Arlington (USA)); Luessen, 
L.H. (Naval Surface Weapons Center, Dahlgren, VA 

SA)) (eds.). Dordrecht, Netherlands; Martinus Nijhoff 

1986). (CONF-8307156—). 

From NATO advanced study institute; Pascoli, Italy (1 Jul 
1983). 

Laser fusion research requires the generation and character- 
ization of high density plasmas ranging from 100-1000 jm in size. 
Typically, a tiny fueled target is irradiated symmetrically by a 
multi-terawatt (> 101? W) laser-optical system. The target implodes, 
compressing and heating the fuel to fusion conditions. The author 
describes an operational optical diagnostic well suited to character- 
izing some features of these plasmas. Plasmas of many other types 
of targets can also be diagnosed by this technique. 


Nondispersive X-ray diagnostics of short-lived 
cian Day, R.H. (Los Alamos National Lab., NM, USA). 
pp 795-825 of Fast electrical and optical measurements. Vol. 

2. Optical measurements. Thompson, J.E. (Texas Univ., Ar- 
lington (USA)); Luessen, L.H. (Naval Surface Weapons 
Center, Dahlgren, VA (USA)) (eds.). Dordrecht, Nether- 

lands; hections Nijhoff (1986). (CONF-8307156—). 

From NATO advanced study institute; Pascoli, Italy (1 Jul 
1983). 

The energy density of high-temperature/high-density plas- 
mas is such that they will naturally radiate in the X-ray regime, and 
thus the diagnosis of their X-ray emission is a crucial measurement 
of the entire system performance. The author describes the general 
techniques used to perform nondispersive X-ray diagnostics of these 
short-lived plasmas. 


52800 High energy X-ray diagnostics of short-lived plas- 
mas. Day, R.H. (Los 4 aimee National Lab., NM, USA). pp 
827-834 of Fast electrical and optical measurements. Vol. 2. 
Optical measurements. Thom J.E. (Texas Univ., Ar- 
lington (USA)); Luessen, L.H. (Naval Surface Weapons 
Center, Dahlgren, VA (USA)) (eds.). Dordrecht, Nether- 
lands; Martinus Nijhoff (1986). (CONF-8307156—). 

From NATO advanced study institute; Pascoli, Italy (1 Jul 
1983). 

High energy X-ray and gamma-ray measurements are a 
common diagnostic of high-temperature/high-density plasmas. The 
author defines high energy as those energies above 50 kilovolts and 
discusses the various techniques for returning temporal, spectral, 
and spatial distributions of this emission. 


52601 Fiber optics in X-ray diagnostics applications. 
Day, R.H. (Los Alamos National Lab., NM, USA). t 835- 
844 of Fast electrical and optical measurements. Vol 


tical measurements. Thompson, J.E. (Texas Univ., ae 


SA)); Luessen, L.H. (Naval Surface Weapons Center, 
— VA (USA)) (eds.). Dordrecht, Netherlands; Mar- 
ijhoff (1986). (CONF-8307156—). 

From NATO advanced study institute; Pascoli, Italy (1 Jul 
1983). 

The author discusses several ways in which fiber optics have 
found widespread use in diagnostics applications. He describes how 
fiber optics can be used as active transmitters of diagnostic data and 
some ways in which they can be used as passive radiation-to-light 
converters. He also discusses the problems of radiation damage and 
temporal dispersion which are encountered in using fiber optics to 
transmit diagnostic data and some of the techniques used to miti- 
gate these problems. 
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Principles of plasma spectroscopy. Griem, H.R. 
(Maryland Univ., College Park, USA. Lab. for Plasma and 
Fusion Energy Studies). PP =e of Fast electrical and 
optical measurements. 2. Optical measurements. 
Thompson, J.E. (Texas Univ., Adieaion (USA)); Luessen, 
L.H. (Naval Surface Weapons Center, Dahlgren, VA 
(USA)) (eds.). Dordrecht, Netherlands; Martinus Nijhoff 
(1986). (CONF-8307156—). 

From NATO advanced study institute; Pascoli, Italy (1 Jul 
1983). 

The diagnosis of plasmas using ic observations 
has its origins in various older disciplines, including astronomy and 
discharge physics. As laboratory plasma physics evolved from low- 
density, low-temperature discharges to higher energy density plas- 
mas, the need for non-interfering diagnostics arose and spectrosco- 
py was applied to determine the physical state and chemical abun- 
dance of the plasma studied. The author summarizes the theoretical 
relations needed to obtain reliable information on the plasma from a 
small set of measured intensities. 


52803 Thomson scattering for intense relativis- 

tic electron beam Allen, G.R.; Davis, H.P.; 

Chang, J. (Sandia National Labs., Albuquerque, NM, USA). 
pp 1023-1035 of Fast electrical ‘and optical measurements. 

Vol: 2. measurements. Thom 

Univ., Arlington (USA)); Luessen, L.H. (N: 

Weapons Center, Dahlgren, VA (USA)) (eds.). Dordrecht, 

Netherlands; Martinus Nijhoff (1986). (CONF-8307156—). 

From NATO advanced study institute; Pascoli, Italy (1 Jul 
1983). 

Thomson scattering (TS) of ruby laser light by plasma elec- 
trons has become a widely used diagnostic for making non-perturb- 
ing, accurate measurements of electron temperature (Tsub(e)) and 
density (nsub(e)) with good spatial and temporal resolution. The ap- 
plication of TS reported here is unusual in its requirement for fast 
time resolution (approx. 1 nsec), and is unique as regards the harsh 
experimental environment in which good signal-to-noise has been 
obtained. The adverse environment includes high doses of X-rays 
and EMP, as well as high fill pressures (5-630 Torr) of air in which 
the plasma is created, and the attendant problems with lumines- 
cence of the air and laser breakdown of the air. The diagnostic has 
been used to measure Tsub(e) and nsub(e) in the plasma channel 
created by the propagation through 5 Torr of air by an intense rela- 
tivistic electron beam (IREB) with 1.6 MV, 20 kA, and 70 ns 
pulsewidth. 


52804 Laser diagnostics of magnetically confined thermo- 

nuclear plasmas. Luhmann, N.C. Jr.; Peebles, W.A. (Depart- 
ment of Electrical Engineering, University of California, 
Los Angeles, CA, USA). pp 455-636 of Laser handbook. 
Vol. 5. Bass, M. (University of Southern California, Los 
Angeles (USA)); Stitch, M.L. (Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford ow 
“ses (eds.). Amsterdam, Netherlands; North-Ho! 

985 

Includes author and subject indexes. 

Lasers in the vacuum ultraviolet (approx. 1200 A) through 
the far-infrared (approx. 1.2 mm) portion of the spectrum have 
found increasing application in the nonperturbing measurement of 
the properties of magnetically confined fusion plasmas. In addition 
to their nonperturbing nature, lasers permit the measurement of 
such parameters as electron-density and temperature with both high 
spatial temporal resolution. The purpose of the present article is to 
review the current state of laser plasma diagnostics as well as to 
project future needs and developments. Considerable emphasis is 
placed on the technology. The topics covered include: interfero- 
metry and polarimetry, Thomson scattering, laser fluorescent spec- 
troscopy, and laser enhanced Zeeman polarimetry. 335 refs. 


52805 Laser ablation/ionization studies in a glow dis- 
charge. Hess, K.R.; Harrison, W.W. (Dept. of Chemistry, 
Univ. of Virginia, Charlottesville, VA 22901). pp 77-78 of 
Proceedings of the 33rd annual conference on mass spec- 
trometry and allied topics. East MI; American So- 
ciety for Mass Spectrometry (1985). (CONF- 8505123—). 
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From ASMS annual conference on mass spectrometry and 
lied San Diego, CA, USA (26 May 198: 

The ok sin euunde abe pan is a a laboratory as 
an escheat source for a variety of applications, in- 
cluding solids mass spectrometry. Coupled with a tunable dye laser, 
the glow discharge may also serve as an atom reservoir for reso- 
nance ionization mass spectrometry in which the laser ionizes the 
discharge sputtered atoms. By tightly focusing the laser onto solid 
samples, various ablation effects may also be investigated. The laser 
may be used to generate an ionized plasma which may be directly 
analyzed by mass spectrometry. Alternatively, the ablated neutral 
atoms may be used in post-ablation excitation/ionization processes, 
in this case the glow discharge. The results of these investigations 
are the basis of this paper. 
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REFER ALSO TO CITATION(S) 50497, 50501, 50564, 50610, 51205, 51223, 
51323, 51620, 51621, 51622, 51623, 51624, 51625, 51629, 51722, 52424, 52425, 
52426, 52427, 52428, 52429, 52772 


52806 (AD-A—168024/8/XAB) Magnetic reconnection in 
ee interactions in a background magnetic field. 

Keskinen, M.J. (Naval Research Lab., 
Washington. DC (USA)). 9 May 1986. 27p. (NRL-MR— 
5766). NTIS, PC A03/MF AO1. 

For laser irradiances I in the ablative regime (I < or = 10** 
w/sq cm), focused on a small solid target, it is shown that magnetic 
field-reversed configuration, defined by the laser-produced self-gen- 
erated magnetic field an externally applied magnetic field perpen- 
dicular to the laser axis, are possible near the laser-target interac- 
tion region. Approximate conditions under which these field-re- 
versed regions undergo driven reconnection are investigated. Mag- 
netic reconnection of the background magnetic field with the laser- 
induced spontaneous magnetic field can lead to distortion and dissi- 
pation of the background magnetic field near the laser-target inter- 
action region. 


52607 (ANL/FPP/TM—204) Liquid-metal flow through 
a thin-walled elbow in a plane perpendicular to a uniform 
magnetic field. Walker, J.S. (Ar AD National Lab., IL 
(USA); Illinois Univ., Urbana (U! Dept. of Theoretical 
and Applied Mechanics). Apr ioe ‘Combet W-31-109- 
ENG-38. 32p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86015004. 

This paper presents analytical solutions for the liquid-metal 
flow through two straight pipes connected by a smooth elbow with 
the same inside radius. The pipes and the elbow lie in a plane 
which is perpendicular to a uniform, applied magnetic field. The 
strength of the magnetic field is assumed to be sufficiently strong 
that inertial and viscous effects are negligible. This assumption is 
appropriate for the liquid-lithium flow in the blanket of a magnetic 
confinement fusion reactor, such as a tokamak. The pipes and the 
elbow have thin metal walls. 


52608 (ANL/FPP/TM—206) Liquid-metal MHD flow in 


in fusion blanket designs. Walker, 
J.S. (Argonne National Lab., IL (USA); Illinois Univ., 
Urbana (USA). Dept. of Theoretical and Applied Mechan- 
ics). Apr 1986. Contract W-31-109-ENG-38. . NTIS, PC 
A04/MF A01; GPO Dep. File Number DE860 5005. 

This paper treats the liquid-metal MHD flow in a semi-infi- 
nite rectangular duct and a semi-infinite trapezoidal duct, which are 
connected by a finite-length transition duct. There is a strong, 
transverse, uniform magnetic field. The walls parallel to the mag- 
netic field (sides) remain parallel, while the walls intersecting the 
magnetic field are twisted in the transition duct to provide the 
change in cross sectional shape. The left side has a constant height, 
while the height of the right side increases or decreases in the tran- 
sition duct. This geometry gives a skewed velocity profile with a 
high velocity near the left side, provided the right side is relatively 
thick. All walls are thin and electrically conducting, but the sides 
are considerably thicker than the other walls. The application is to 
fusion-reactor blankets in which a high velocity near the first wall 
(separating the plasma chamber from the coolant) improves the 
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thermal performance. Junctions of different ducts with walls paral- 
lel to the magnetic field are treated for the first time. In expansions, 
contractions and other geometric transition ducts, as well as in 
straight ducts with axially varying magnetic fields, the fluid flow 
and electric currents are concentrated in boundary layers adjacent 
to the sides and in the side. At a junction with a straight duct with 
a uniform magnetic field, the flow and current must transfer from 
the boundary layers adn sides to the core regions. These transfers 
at junctions play a key role in any three-dimensional flow. 


52809 (ANL/FPP/TM—207) Liquid-metal flow in a rec- 
tangular duct with a non-uniform magnetic field. Walker, J.S. 
Argonne National Lab., IL (USA); Illinois Univ., Urbana 
SA). Dept. of Theoretical and Applied Mechanics). Aj 

1986. Contract W-31-109-ENG-38. 71p. NTIS, PC A04, 
A01; GPO Dep. File Number DE86015007. 

This paper treats liquid-metal flow in rectangular ducts with 
thin conducting walls. A transverse magnetic field changes from a 
uniform strength upstream to a weaker uniform strength down- 
stream. The Hartmann number and the interaction parameter are 
assumed to be large, while the magnetic Reynolds number is as- 
sumed to be small. If the magnetic field changes gradually over a 
long duct length, the velocity and pressure are nearly uniform in 
each cross section and the flow differs slightly from locally fully 
developed flow. If the magnetic field changes more abruptly over a 
shorter duct length, the velocity and pressure are much larger near 
the walls parallel to the magnetic field than in the central part of 
duct. Solutions for the pressure drops due to the magnetic field 
change are presented. 


52810 (CEA-CONF—7914) Status of fusion reactor blan- 
ket evaluation studies in France. Carre, F.; Chevereau, G.; 
Gervaise, F.; Proust, E. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Technologique et de Developpement Industriel (IRDI). 
Mar 1985. 13p. (CONF-850310—119). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86751268. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

In the frame of recent CEA studies aiming at the evaluation 
and at the comparison of various candidate blanket concepts in 
moderate power conditions (Psub(n) approximately 2 MW/m7?), the 
present work examines the neutronic and thermomechanical per- 
formances of a water cooled Lii7Pbss tubular blanket and those of a 
helium cooled canister blanket taking advantage of the excellent 
breeding capability of composite Beryllium/LiAlO, (85/15%) 
breeder elements. The purpose of the following discussion is to jus- 
tify the impetus for these reference concepts and to summarize the 
state of their evaluation studies updated by the continuous assimila- 
tion of calculations and experiments in progress. 


52811 (CONF-860551—9) Perspective on a power demon- 
stration tokamak reactor. Gohar, Y.; Baker, C.; Brooks, J.; 
Ehst, D.; Smith, D. (Argonne National Lab., IL (USA). 
Fusion Power Program). 1986. Contract W-31- 109-ENG-38. 

Ob NTIS, PC A02/MF A01; GPO Dep. File Number 
D 6014589. 

From Technical meeting and workshop on fusion reactor 

and metesloty, Yalta, —. (26 May 1986). 

Technical perspectives and conceptual design of the tokamak 
device (DEMO) that might follow ETR/INTOR is discussed. The 
objectives and requirements of the DEMO are viewed as a part of 
a comprehensive fusion research and development program. An 
overview based on previous studies is summarized. 


52812 (CONF-860652—24) Tokamak power system stud- 
ies at ANL. Baker, C.C.; Ehst, D.A.; Brooks, J.N.; Evans, 
K. Jr. (Argonne National Lab., IL (USA)). Jun 1986. Con- 
tract W-31-109-ENG-38. 10p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86014566. 

From 7. topical meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

The following features, in particular, have been examined: 
(a) large aspect ratio (A =~ 6), which may ease maintenance; (b) 
high beta (8 = 0.20) without indentation, which brings the maxi- 
mum toroidal field down to about 6 to 7 T; (c) low toroidal current 
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(I = 4MA), which reduces the cost of the current drive and equi- 
librium field system; and (d) steady state operation with current 
density control via fast and slow wave current drive. The key to 
high beta operation with low toroidal current lies in utilizing 
second stability regime equilibria with the required current distribu- 
tions produced by an appropriate selection of wave driver frequen- 
cies and power spectra. The ray tracing and current drive calcula- 
tion is self-consistent with the actual magnetic fields they produce 
in the plasma. The impurity control activities in TPSS have empha- 
sized the self-pumping concept as applied to using the entire first 
wall or “slot” limiters. The blanket design effort has emphasized 
liquid metal and Flibe concepts. The reference concept is a liquid 
lithium/vanadium, self-cooled configuration. Overall, there exists a 
number of major design improvements which will substantially im- 
prove the attractiveness of tokamak reactors. 


52813 (CONF-860652—25) Conceptual design of a self- 
cooled Flibe blanket. Sze, D.K.; Jung, J.; Cheng, E.T.; Piet, 
S.; Klein, A. (Argonne National Lab., IL (USA); GA Tech- 
nologies, Inc., San Diego, CA (USA); EG and G Idaho, 
Inc., Idaho Falls (USA); Oregon State Univ., Corvallis 
(USA). Dept. of Nuclear Engineering). Jun 1986. Contract 
W-31-109-ENG-38. 10p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE86014570. 

From 7. topical meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

A self-cooled Flibe blanket concept has been developed. The 
problems associated with tritium breeding, tritium containment, and 
corrosion have been investigated and potential solutions developed. 
A highly efficient and compact blanket and power conversion 
system has been incorporated. The resulting system is low pressure 
with high thermal efficiency and is inherently safe. 


52814 (CONF-8510266—7) Studies of pellet acceleration 
with arc discharge heated propellants. Schuresko, D.D. (Oak 
Ridge National Lab., TN (USA)). 1985. Contract AC05- 
840OR21400. 1 1p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE86014647. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

An arc discharge has been utilized to heat gaseous propel- 
lants in a pneumatic pellet gun. A cylindrical arc chamber is inter- 
posed between the propellant inlet valve and the gun breech and 
fitted with a ceramic insert for generating swirl in the incoming gas 
stream. The arc is initiated after the propellant valve opens and the 
breech pressure starts to rise; a typical discharge lasts 300 microse- 
conds with peak currents u to 2 kA at arc voltages ranging from 
100 to 400 V. The system is instrumented with piezoelectric pres- 
sure transducers at the propellant valve outlet, gun breech, and gun 
muzzle. The gun has been operated with 4 mm diameter polyure- 
thane foam pellets (density = 0.14 g/cm*), a 40 cm-long barrel, 
and various gas propellants at pressures exceeding 70 bar. At I/sub 
arc/ = 1 kA, V/sub arc/ = 200 V, with helium propellant, the arc 
produces a 2 to 3 fold prompt increase in P/sub breech/ and a de- 
layed increase in P/sub muzzle/; the pellets exit the gun from 0.5 to 
1.0 ms earlier than with the gas alone at 40% higher speeds. Com- 
parisons with the so-called ideal gun theory and with full one-di- 
mensional hydrodynamic calculations of the pellet acceleration will 
be presented. 


52815 (CONF-8510266—Summs.) International pellet 
fueling workshop. Gethers, F.E.; Milora, S.L.; Becraft, W.R. 
(eds.). (Oak Ridge National Lab., TN (USA). Fusion 
Energy Div.). Jun 1986. Contract AC05- 840R21400. 682p. 
NTIS, PC A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

Separate abstracts for each included paper were entered into 
the data base. (MOW) 
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52816 (CONF-8606179—Vol.1) 1986 USSR-US Exchange 
IL.4, Topical es magnetic configurations, plasma equi- 
— and stability of stellarators. Volume I. Soviet presen- 

tations. (Oak Ridge National Lab., TN (USA); AN SSSR, 
Moscow. Inst. Obshchey Fiziki; AN Ukrainskoj SSR, Khar- 
kov. Fiziko-Tekhnicheskij Inst.). 1986. Contract AC05- 
84OR21400. 16lp. NTIS, PC A08. File Number 
DE86014482. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun 1986). 

Separate abstracts for each paper are included in the data 
base. (MOW) 


52817 (DOE/ER—0046/25, pp 12-18) Helium produc- 
tion in mixed spectrum reactor-irradiated pure elements. 
Kneff, D.W.; Oliver, B.M.; Skowronski, R.P. May 1986. 
NTIS, PC A07/MF A01. File Number DE86014097. 

In Damage analysis and fundamental studies. Quarterly 
progress report, January-March 1986. 

The objectives of this work are to apply helium accumula- 
tion neutron dosimetry to the measurement of neutron fluences and 
energy spectra in mixed-spectrum fission reactors utilized for fusion 
materials testing, and to measure helium generation rates of materi- 
als in these irradiation environments. Helium generation measure- 
ments have been made for several Fe, Cu Ti, Nb, Cr, and Pt sam- 
ples irradiated in the mixed High Flux Isotope Reactor 
(HFIR) and Oak Ridge Research Reactor (ORR) at the Oak Ridge 
National Laboratory. The results have been used to integrally test 
the ENDF/B-V Gas Production File, by comparing the measure- 
ments with helium made by Argonne Na- 
tional Laboratory using ENDF/B-V cross sections and adjusted re- 
actor spectra. The comparisons indicate consistency between the 
helium measurements and ENDF/B-V for iron, but cross section 
discrepancies exist for helium production by fast neutrons in Cu, Ti, 
Nb, and Cr (the latter for ORR). The Fe, Cu, and Ti work updates 
and extends previous measurements. 


52818 (DOE/ER—0046/25, pp 20-27) Prospects for re- 
duced activation alloys. Doran, D.G.; Rowcliffe, A.F.; 
Mann, F.M. May 1986. NTIS, PC A07/MF AOl. File 
Number DE86014097. 

In Damage analysis and fundamental studies. Quarterly 
progress report, January-March 1986. 

A description is given of the framework within which the 
development of alloys exhibiting reduced activation is being pur- 
sued in the US. The current status and future prospects of this 
effort is briefly reviewed. The goal is to reduce activation to a level 
precluding the need for geologic disposal in order to help make 
fusion power environmentally and economically attractive. Initial 
efforts at reducing activation are aimed at replacing problem ele- 
ments - especially Nb, Mo, and Ni- with more benign elements in 
analogues of structural alloys such as Ti-modified 316 stainless 
steel, the ferritic/martensitic steels containing 9-12%, Cr and the 
lower Cr (2%) ferritic/bainitic steels. The intrinsically low activa- 
tion vanadium alloys are also under study, these are not common 
structural materials, so a data base is only slowly accumulating. Al- 
though this work is at an early stage, it provides evidence for opti- 
mism that the goal can be met. 


52819 ae agli pp 28-30) ae of Fe- 
high neutron 


Mn and Fe-Cr-Mn alloys at fluence. Garner, 
F.A.; Brager, H.R. May 1986. NTIS, PC A07/MF AO1. 
File Number DE86014097. 

In Damage analysis and fundamental studies. Quarterly 
progress report, January-March 1986. 

The object of this effort is to assess the suitability of austen- 
itic Fe-Cr-Mn alloys as low activation candidates for fusion reactor 
materials. Swelling data on neutron-irradiated simple Fe-Cr-Mn and 
Fe-Mn alloys, as well as commercial Fe-Cr-Mn base alloys are now 
becoming available at exposure levels approaching 50 dpa. The 
swelling rate decreases from the ~ 1%/dpa found at lower expo- 
sures, probably due to the extensive formation of ferritic phases. As 
expected, commercial alloys swell less than the simple alloys. 
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52620 (DOE/ER—0046/25, 3. p 31-35) Electron irradia- 
tion studies of Fe-Cr-Mn and F Ni alloys, Takahashi, H.; 
Itoh, H.; Ohnuki, S.; Garner, F.A.; Hu, B. (Hokkaido Univ., 

). May 1986. NTIS, PC A07/MF AO1. File Number 
DE86014097. 

In Damage analysis and fundamental studies. Quarterly 

January-March 1986. 

Progrest nc object of thas effort is to utilize both HVEM and nev- 
tron irradiation to characterize the response of Fe-Cr-Mn alloys in 
anticipated fusion environments. Study of the elemental segregation 
that occurs at grain boundaries during electron irradiation confirms 
that iron and chromium segregate at microstructural sinks in Fe-Cr- 
Mn alloys while nickel segregates in Fe-Cr-Ni alloys. This accounts 
partially for the difference in phase stability in the two alloy sys- 
tems. An example is shown that indicates that solute additions can 
be used to suppress the segregation process. 


52621 a ee ) 
mechanical property variations -9, Lucas, G.E.; Maiti, 
R.; Elliott, C.; Odette, G.R. Wniv. of California, Santa Bar- 
bara). May 1986. NTIS, PC A07/MF AO1. File Number 
DE86014097. 

In Damage analysis and fundamental studies. Quarterly 

TO; January-March 1986. 

wrThae oes oleae at determining microstructure-prop- 
erty-property correlations for cleavage fracture in HT-9. Such cor- 
relations can be used to assess the potential for operating fusion re- 
actor structures in temperature regimes corresponding to lower 
shelf toughness. Microstructure and mechanical property specimens 
of the ESR Heat of HT-9 were subjected to a set of heat treat- 
ments. These consisted of combinations of five austenitizing tem- 
peratures (950-1200°C) and five tempering conditions (650-780°C). 
The prior austenite grain (PAG) size and lath packet size were 
found to increase with increasing austenitization temperature. Five 
different carbide types were identified. They appear to be largely 
MasCe and perhaps MeC and Mo.C. Large blocky carbides at PAG 
boundaries appeared only at low austenitization temperatures, and 
fine needlelike carbides in the matrix were absent at the higher tem- 
pering temperatures. Elongated lath and boundary carbides in- 
creased slightly in size at higher tempering temperatures. Lower 
shelf toughness showed a slight minimum at an austenitization tem- 
perature of 1050°C and increased with increasing tempering tem- 
perature and time. Yield strength, ultimate tensile strength and duc- 
tility all showed a peak for an austenitization temperature of 
1050°C. Values of critical microcleavage fracture stress (0*/sub f/) 
also showed a peak with austenitizing temperature. This may indi- 
cate a change in the controlling microstructural feature. Fracture 
surfaces exhibited largely cleavage facets with ductile tear ridges at 
PAG and lath packet boundaries. These tear ridges may contribute 
to the magnitude of o*/sub f/. 


37-56) Microstructure- 


52622 (DOE/ER—0046/25, BP 57-67) Application of hy- 


embrittlement models to crack growth behavior of 
fusion reactor materials. Jones, R.H. (Pacific Northwest 
Lab., Richland, WA). May 1986, NTIS, PC A07/MF AO1. 
File Number DE86014097. 

In Damage analysis and fundamental studies. Quarterly 
peogeene sognel. Sees March 1986. 

The purpose of this evaluation was to apply existing models 
of hydrogen induced crack growth to examine the potential effect 
of hydrogen on fusion reactor materials. Hydrogen from the 
plasma, cathodic corrosion and nuclear reactions within a material 
was examined. The initial analysis was limited to HT-9 but other 
fusion reactor materials such as vanadium alloys will be the subject 
of future evaluations. Hydrogen induced crack growth rates of HT- 
9 have been estimated for three sources of hydrogen: the plasma, 
nuclear reaction and aqueous corrosion. Estimates of crack growth 
rates were derived using hydrogen embrittlement models which de- 
scribe the temperature and hydrogen activity dependence of crack- 
ing. A crack growth rate of 10-* cm/s at a reactor operating tem- 
perature of 400°C was obtained for a steady-state hydrogen con- 
centration of 0.5 appm resulting from (n,p) reactions, while a much 
slower crack growth rate was predicted for the same steady-state 
hydrogen concentration with an alternate model. These calculations 
have shown the need for further research to assess the effect of 

on crack growth. Other sources of hydrogen give very 
slow hydrogen induced crack growth rates at reactor operating 
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temperatures while significant hydrogen induced crack growth 
rates are possible at lower temperatures. For instance, hydrogen 
from an aqueous corrosion reaction could produce a crack growth 
rate of 10-7 cm/s at 25°C which could be significant during ex- 
tended downtime. Also, a non-equilibrium hydrogen uptake from 
the plasma could occur from surface reaction controlled effects, 
and a crack growth rate of 10~' cm/s was estimated for this condi- 
tion at a temperature of 75°C. Based on this analysis, hydrogen in- 
duced crack growth is not considered significant for HT-9 during 
reactor operation but may be a problem during extended downtime 
if the temperature decreases to a value less than 100°C. 


52623 (DOE/ER—0046/25, pp 68-74) ce tee be- 
tween J-integral and crack tip opening displacement. Sim: 

R.L.; Mills, W.J. May 1986. NTIS, PC A07/MF AOl1. File 
Number DE86014097. 

In Damage analysis and fundamental studies. Quarterly 
progress report, January-March 1986. 

The objective of this effort is to demonstrate the relationship 
between the critical J-integral value (J/sub Ic/) and the critical 
crack tip opening displacement (CTOD/sub c/). Silicone replicas of 
the crack extension in compact tension (CT) specimens made of 
SS304 and SS316 were used to determine the critical crack tip 
opening displacement (CTOD/sub c/). These values were used to 
test the relationship between J/sub Ic/oys and CTOD/sub c/. The 
best proportionality constant is -2. Reasonable agreement between 
measured and calculated CTOD/sub c/ using Wells’ equation was 
found. 


52824 (DOE/ER—0046/25, pp 87-97) Applications of a 
composite model of microstructural evolution. Stoller, R.E. 
(Oak Ridge National Lab., TN). May 1986. NTIS, PC A07/ 
MF AO1. File Number DE86014097. 

In Damage analysis and fundamental studies. Quarterly 
progress report, January-March 1986. 

Near-term fusion reactors will have to be designed using ra- 
diation effects data from experiments conducted in fast fission reac- 
tors. These fast reactors generate atomic displacements at a rate 
similar to that expected in a DT fusion reactor first wall. However, 
the transmutant helium production in an austenitic stainless steel 
first wall will exceed that in fast reactor fuel cladding by about a 
factor of 30. Hence, the use of the fast reactor data will involve 
some extrapolation. A major goal of this work is to develop theo- 
retical models of microstructural evolution to aid in this extrapola- 
tion. In the present work a detailed rate-theory-based model of mi- 
crostructural evolution under fast neutron irradiation has been de- 
veloped. The prominent new aspect of this model is a treatment of 
dislocation evolution in which Frank faulted loops nucleate, grow 
and unfault to provide a source for network dislocations while the 
dislocation network can be simultaneously annihilated by a climb/ 
glide process. The predictions of this model compare very favor- 
ably with the observed dose and temperature dependence of these 
key microstructural features over a broad range. In addition, this 
new description of dislocation evolution has been coupled with a 
previously developed model of a evolution and good agree- 
ment has been obtained between the predictions of the composite 
model and fast reactor swelling data. The results from the compos- 
ite model also reveal that the various components of the irradiation- 
induced microstructure evolve in a highly coupled manner. The 
predictions of the composite model are more sensitive to parametric 
variations than more simple models. Hence, its value as a tool in 
data analysis and extrapolation is enhanced. 


52625 (DOE/ER—0046/25, pp rn Ton-induced 
—— ee micro-oscillations in Fe-35Ni and 

its consequences on stability. Dodd, R.A.; Garner, 
F.A. (Univ. of Wisconsin, Madison). May 1986. NTIS, PC 
A07/MF A0O1. File Number DE86014097. 

In Damage analysis and fundamental studies. Quarterly 
progress report, January-March 1986. 

The object of this effort is to determine the origin and con- 
sequences of the radiation-induced micro-oscillations in composition 
observed in Fe-Ni-Cr alloys in the Invar regime. When Fe-35Ni is 
irradiated with 5 MeV Ni* nickel ions at 625, 675 or 725°C spino- 
dal-like micro-oscillations in composition develop similar to those 
observed in Fe-35Ni-7Cr earlier at 675°C. Upon cooling down 
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from the irradiation temperature, however, the low nickel areas (= 
28%) of Fe-35Ni transform to a cellular form of martensite. This 
transformation allows the visualization of the spacing and relation- 
ship of the low nickel areas. 


52626 (DOE/ER—0046/25, pp 105-108) Stability during 
thermal of atarnenlinaiens developed in Fe- 


annealing 
35.5Ni-7.5Cr during neutron irradiation. Garner, F.A,; 
McCarthy, J.M. May 1986. NTIS, PC A07/MF AO1. File 
Number DE86014097. 

In Damage analysis and fundamental studies. Quarterly 
progress report, January-March 1986. 

The object of this effort is to determine the nature of the 
mechanisms by which alloys decompose during irradiation. Compo- 
sitional micro-oscillations which form in Fe-35.5Ni-7.5Cr during 
neutron irradiation at 593°C are stable during thermal annealing at 
600°C for 24 hours. For all practical purposes it does not matter 
whether the oscillations represent a stable or metastable state, since 
they cannot be relaxed easily by the limited thermal diffusion avail- 
able at the temperatures of their formation. 


52627 (DOE/ER—0046/25, pp 110-113) Swelling of 
copper-aluminum and copper-nickel alloys in FFTF-MOTA at 
~ 450°C, Garner, F.A.; Brager, H.R. ae 1986. NTIS, PC 
A07/MF AOI. File Number DE8601409 

In Damage analysis and eel studies. Quarterly 
progress report, January-March 1986. 

The object of this effort is to provide data on the response 
of copper alloys to neutron irradiation in order to determine 
damage mechanisms and to provide model-based predictions of the 
behavior of copper alloys in fusion environments. Pure copper ap- 
pears to swell with an S-shaped behavior at 450°C, tending to satu- 
rate at higher fluence levels. The addition of solutes such as alumi- 
num and nickel at 5 weight percent leads to an extended transient 
regime and thereby a reduction in swelling at low to moderate fast 
neutron exposures. The addition of these elements also leads to an 
increase in the saturation level of swelling, however, resulting in an 
increase in swelling relative to that of pure copper at high fluence. 


52628 ee pp 114-122) Effects of low 
doses of 14 MeV neutrons on the tensile properties of various 
commercial copper alloys. Heinisch, H.L.; Martinez, C. May 
1986. NTIS, PC / PC A07/MF AO1. File Number DE86014097. 
In Damage analysis and fundamental studies. Quarterly 
progress report, January-March 1986. 
Miniature tensile specimens of high purity copper and five 
fusion 


copper alloys were irradiated with D-T neutrons in the 
RTNS-II to fluences up to 2.5 x 10** n/cm? at 90°C and 290°C. 
The series of alloys includes solution-strengthened, precipitate 

and dispersion strengthened alloys. To compare fission 
and fusion neutron effects, some of the alloys were also irradiated 
at the same temperature to similar damage levels in the Omega 
West Reactor. Tensile tests were performed at room temperature, 
and the radiation-induced changes in tensile properties are exam- 
ined as functions of fluence and displacements per atom (dpa). All 
the alloys sustain less irradiation-induced than pure 
copper. In contrast to pure copper, the effects of fission and fusion 
neutrons on the yield stress changes in the copper alloys correlate 
well on the basis of dpa. 


528629 (@OE/ER/52125—1) UW MCNP source patch 

for the EPFL Haefely source. EPFL (Swiss) fasion-flssion 

U pt. McKinney, Ot of Nuclear Hnginccring). 
niv., le t. 0 uclear 

Te To86. Contract FG06-86ER52125. . NTIS, PC A02/ 

MF AOl; 1; GPO Dep. File Number D 15663. 

The development of a source patch which describes the 
Haefely neutron source for use in the MCNP Monte Carlo code 
has been described in progress reports of the EPFL (Swiss) Fusion 
Blanket Project at the University of Washington. The most recent 
of these reports dealing with the source patch was Progress Report 
No. 14. This report reviews some of the physical description in- 
cluded in the report, and also includes additional details of the 
patch as well as a listing of the patch itself. 
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52830 (DOE/ER/52125—2) Swiss fusion blanket experi- 
ments. Annual report, November 1, 1985-July 31, 1986. 
Woodruff, G.L.; Abhold, M.; McKinney, G. (Washington 
Univ., Seattle (USA). of Nuclear ineering). 7 Aug 
1986. Contract FG06-8 52125. 10p. S, PC A02/MF 
A01; GPO Dep. File Number DE86015664. 

The research involves calculational and administrative sup- 
port for the LOTUS Project at the Swiss Institute of Technology 
at Lausanne, Switzerland. This project incorporates a modern ex- 
perimental facility for performing a wide range of fusion-related ex- 

iments. The neutron source for these experiments is a series of 
Haefely tubes which are capable of producing approximately 5 x 
107? 14 MeV D-T neutrons per second. The calculational support 
predominantly involves Monte Carlo analyses using the MCNP 
code developed at Los Alamos National . Additional 
modifications, or patches, have been developed for MCNP as re- 
sults of this project. These patches include capabilities for (1) mod- 
eling of the Haefely source, (2) performing data sensitivity analyses, 
and (3) performing geometric sensitivity analyses. 


52831 (DOE/ER/52133—1) Wave launcher heating stud- 
ies in the ion cyclotron frequency range. Progress report. 
Scharer, J.E. = Univ., Madison (USA). Dept. of 
Electrical and Computer Engineering). Aug 1986. Contract 
FG02-86ER52133. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. File Number D 15798. 

This progress report discusses our work on the analysis, 
design, fabrication and measurements on ion cyclotron 
frequency range (ICRF) waveguide launchers. We have developed 
a computer code to solve for the surface impedance for a fast 
ICRF wave emanating from a dielectric filled guide in the presence 
of a divertor H-mode or L-mode plasma edge density profile. The 
H-mode with a density pedestal causes an increased, although toler- 
able wave reflection from the plasma. We have also formulated a 
computer code to analyze both vacuum ridged and folded-guide 
launchers. We have published work on scattering matrix formalism 
and developed a computer code to determine the coax probe size 
and distance to a sliding short to match the incident coax wave to 
the outgoing plasma ICRF wave emanating from the guide for gen- 
eral plasma impedances. We have made detailed measurements on a 
fabricated waveguide launcher for the cases of both air and de-ion- 
ized, distilled water-filled guides. The coax to waveguide transition 
for the matched water-filled dielectric guide case has a minimum 
power reflection coefficient of 6.3% at 90.8 MHz. We have also 
begun to consider coupling from ion Bernstein wave, folded and 
ridged vacuum-filled waveguide launchers. 


(DOE/ER/75172—1, pp 40) Cosine shaped flux 
distribution of 14 MeV D(Ialie aT 
fusion blanket experiment. Beller, D.E. (Purdue Univ., La- 
fayette, IN). 1985. NTIS, PC A06/MF AOl. File Number 
DE85016928. (CONF- 8503162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


52833 (DOE/ER/75172—1, pp 81) Measurement of the 
transmission characteristics of the Alcator-C ICRH antenna. 
Caughman, J. (Univ. of Illinois, Urbana). 1985. NTIS, PC 
A06/MF AOl. File Number DE85016928. (CONF- 
8503 162—Absts.). 

From 22. annual American Nuclear Society midwest student 
conference on the future of the nuclear industry; Columbus, OH, 
USA (21 Mar 1985). 


52834 (@PST—86-463) Tritium processing using metal 
hydrides. Mallett, M.W. (Savannah River Lab., Aiken, SC 
(USA). Technical Div.). 1 May 1986. Contract AC09- 
76SRO00001. 18p. NTIS, PC A02. File Number DE86015719. 

E.I. duPont de Nemours and Company is commissioned by 
the US Department of Energy to operate the Savannah River Plant 
and Laboratory. The primary purpose of the plant is to produce ra- 
dioactive materials for national defense. In keeping with current 
technology, new processes for the production of tritimn are being 
developed. Three main objectives of this new technology are to 
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ease the processing of, ease the storage of, and to reduce the oper- 
ating costs of the tritium production facility. Research has indicated 
that the use of metal hydrides offers a viable solution towards satis- 
fying these objectives. The Hydrogen and Fuels Technology Divi- 
sion has the responsibility to conduct research in support of the trit- 
ium production process. Metal hydride technology and its use in 
the storage and transportation of hydrogen will be reviewed. 


52835 (ECN—171) Fusion technology program. Semi- 
annual report January-June 1984, Elen, TD. (comp.). (Neth- 
erlands Energy Research Foundation, Petten). Oct 1985. 
62p. NTIS S Sales Only), PC A04/MF AOI. File 
Number DE86703104. 

For the water-cooled liquid lithium INTOR/NET blanket 
concept, a computational analysis was made of the shock wave 
loading and the dynamic response of the canister type module after 
sudden rupture of an internal coolant tube. A start was made, by 
definition of format and contents, for the compilation of an ‘Euro- 
pean Fusion File’, as a basic tool for neutronics calculations on 
fusion reactor concepts and plasma physics experiments. To enable 
a better modelling of the JET torus in the calculations performed 
for neutron diagnostics, the code system FURNACE has been ex- 
tended to handle three dimensional geometries. Tensile specimens 
of V-5%Ti alloy were exposed to liquid sodium during a five 
month period at 487, 572 and 664 deg C, in parallel to a 5 dpa irra- 
diation also in liquid sodium in the HFR reactor. Tensile testing in- 
dicated a slight increase in UTS and yield strength and a lower 
ductility for the 664 deg C exposure. The radiation damage studies 
on the reference heat of ss 316L for the European fusion pro- 
gramme are extended towards weldings. In a preparative step, the 
microstructure of laser beam weldings in 6 mm plate was analysed. 
Progress on the feasibility study for an in-pile crack growth meas- 
urement rig is reported. A subsized prototype forced flow cooled 
niobium-tin superconductor for a 12 Tesla insert coil for the 
SULTAN test facility at Villigen was manufactured and tested. A 
study on upscaling towards the requirements of the NET toroidal 
field coils commenced. Progress towards a first irradiation experi- 
ment on tritium extraction from ceramic breeder material (lithium- 
aluminate and lithium-silicate) for the joint ECN/SCK/SNL 
project is reported. 27 figs. 


— (EGG-M—10785) Tritium in stainless- 

steel structures exposed to plasma ions. Anderl, R.A.; Hol- 
land, D.F.; Struttmann, D.A.; Longhurst, G.R.; Merrill, B.J. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 
1985. Contract a ak “an (CONF-851102—111). 
NTIS, PC A02/MF AO1; Dep. File Number 
DE86014915. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

This paper presents a comparison of the hydrogen perme- 
ation properties of the austenitic primary candidate alloy, PCA, and 
of the advanced ferritic alloy, HT-9. The comparison is based on 
experimental measurements of the permeation and reemission of 
deuterium from specimens undergoing implantation with 3-keV, 
Ds* ions produced by an accelerator. Characterization of the speci- 
men surface facing the ion beam is provided by secondary ion mass 
spectrometer (SIMS) analysis of the species sputtered from the sur- 
face during the implantation. Recombination and diffusivity data 
for PCA and HT-9 were derived from an analysis in which model 
calculations were applied to the reemission and permeation meas- 
urements. 


52837 (HEDL-SA—3223-FP) Safety considerations of 
lithium lead alloy as a fusion reactor breeding material. Jepp- 
son, D.W.; Muhlestein, L.D. (Hanford Engineering Devel- 
opment Lab., Richland, WA (USA)). 1985. Contract AC06- 
76FFO02170. 8p. (CONF-850310—120). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86015611 

From 6. sn ymca ene» <li ER 
San Francisco, = USA (3 Mar 1985). 

Test results and conclusions are presented for lithium lead 


alloy interactions with various gas atmospheres, concrete and po- 
tential reactor coolants. The reactions are characterized to evaluate 


the potential of volatilizing and transporting radioactive species as- 
postulated 


sociated with the liquid breeder under fusion reactor ac- 
cident conditions. The safety concerns identified for lithium lead 
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alloy reactions with the above materials are compared to those pre- 
viously identified for a reference fusion breeder material, liquid lith- 
ium. Conclusions made from this comparison are also included. 


52638 (INIS-mf—10450, pp 225-232) Hydrogen recycling 
on solid surfaces exposed to a per renee eevee. Vepee 
S.; Wiggins, M.D.; Mattenberger, F. (Zurich Univ., Swit- 
zerland). Feb 1986. NTIS (US Sales Only), PC Al7/MF 
A01. File Number DE86703298. (CONF-860227—). 

From 5. symposium on atomic and surface physics; Ober- 
traun, Austria (9 Feb 1986). 

Kinetic studies of hydrogen recycling on metallic and non- 
metallic surfaces exposed to hydrogen discharge with parameters 
typical of the scrape-off-layer in devices for controlled nuclear 
fusion research were performed. Results on the amount of hydro- 
gen which is trapped and released upon start and termination of the 
discharge, respectively, and kinetic constants associated with these 
processes allowed conclusion to be drawn regarding the mechanism 
of the recycling. Hydrogen recycling also plays an important role 
in the control of hydrogen content of plasma deposited and treated 
solid materials. 


52839 (IPP—2/276) Limiters for the W VII-AS stellara- 
tor. Current technical preparatory studies. Grigull, P. (Max- 
Planck-Institut fuer Plasmaphysik, Garching (Germany, 
F.R.)). Aug 1985. 65p. (In German). NTIS (US Sales Only), 
PC A04/MF AO1. File Number DE86752685. 

The preparatory technical studies reported examined the fun- 
damentals of impurity monitoring, the limiter geometry, criteria for 
materials selection, the thermal conditions along with cooling meth- 
ods, and the toroidal limiter contours and the relative thermal 
loads. (GG). 


52840 (IPPJ—689, pp 140-164) Ion-density correlations 
and enhancement of thermonuclear reaction rate in dense, in- 
ertially confined fusion plasmas. Ichimaru, Setsuo. (Tokyo 
Univ., Japan. Dept. of Physics). Jul 1984. NTIS (US Sales 
Only), PC A10/MF AOl. File Number DE86780557. 
(CONF-840277—). 

From US-Japan workshop in statistical plasma physics; 
Nagoya, Japan (20 Feb 1984). 

The inter-ionic density correlations and the associated 
screening potential are investigated for those dense, high-tempera- 
ture plasmas with parameters appropriate to the inertially confined 
fusion experiments and the interior of main-sequence stars. The hy- 
pernetted chain scheme is used for the analysis of the correlations, 
where the screening effect of the electrons is taken into account via 
the dielectric function with inclusion of partial degeneracy and the 
local-field correction. We derive explicit analytic expressions for 
the enhancement rate of thermonuclear reactions applicable uni- 
formly over the entire parameter domain of plasmas with the ionic 
charge Z = 1 and 2. 


52841 (JAERI-M—85-073) Japanese contributions to 
IAEA INTOR workshop, Phase Two A, Part 2, Chapter I: 
introduction, and Chapter II: summary. Mori, Sigeru; Toma- 
bechi, Ken; Fujisawa, Noboru; lida, Hiromasa; Sugihara, 
Masayoshi; Seki, Masahiro; Honda, Tsutomu; Kasai, Masao; 
Itoh, Shin-ichi. (Japan Atomic ae een Inst., 
Tokyo; Japan Atomic Energy Research Inst., Naka, Ibaraki. 

aka Fusion Research Establishment). Jul 1985, 63p. NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE86703302. 

This report corresponds to Chapters I and II of Japanese 
contribution report to IAEA INTOR Workshop, Phase Two A, 
Part 2. The major objectives of the INTOR workshop, Phase Two 
A, Part 2 are to study critical technical issues, to assess scientific 
and technical data bases, and to finally upgrade the INTOR design 
concept. To study critical technical issues that affect the feasibility 
or practicability of the INTOR design concept, the following five 
groups are organized; (A) Impurity control, (B) RF heating and 
current drive, (C) Transient electromagnetics, (D) Maintainability, 
(E) Technical benefit. In addition to those groups, the three disci- 
plinary groups are organized to assess the worldwide scientific and 
technical data bases that exist now and that will exist 4-5 years to 
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support the detailed design and construction of an INTOR-like ma- 
chine, and to identify additional R D that is required; (F) Physics, 
(G) Engineering, (H) Nuclear. 


52842 (JAERI-M—85-074) Japanese contributions 
IAEA INTOR workshop, Phase Tee A, Part 2, Chapter IIL. 
impurity control (physics). Fujisawa, Noboru; Sugihara, Ma- 
sayoshi; Saito, Seiji. (Japan Atomic Energy poe ge Inst., 
Tokyo; Japan Atomic Energy Research —. Naka, 

Naka Fusion Research Establishment). Jul 1985. ig, NTIS 

(US Sales Only), PC A0O5/MF AOl. File 
DE86703449. 

This report corresponds to the first half of Chapter III of 
Japanese contribution report to IAEA INTOR Workshop, Phase 
Two A, Part 2. Data base assessments are made for divertor, limit- 
er, ergodic limiter, RF pumpout, fuelling, atomic and molecular 
processes, surface interaction, and vessel preparation. Divertor and 
limiter modelling and their validation are discussed, and impurity 
control performance for INTOR is evaluated with the predictive 
modelling. 


52843 (JAERI-M—85-078) Japanese contributions 
IAEA INTOR workshop, Phase Two A, Part 2, Chapter VE 
maintainability. Tomabechi, Ken; lida, Hiromasa; Honda, 
Tsutomu. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Naka, Ibaraki. Naka 
Fusion Research Establishment). Jul 1985. 214p. NTIS (US 
Sales Only), PC A10/MF A0O1. File Number DE86703305. 

This report corresponds to Chapter VI of Japanese contribu- 
tion report to IAEA INTOR Workshop, Phase Two A, Part 2. In 
this report, we have compared two different reactor concepts, one 
is based on the personnel access concept where the personnel 
access is possible to the outside of the torus for maintenance one 
day after shutdown and the other where the personnel access is not 
necessary and maintenance is performed in full-remote manner. The 
results are described from various view points such as reactor con- 
figuration, tritium confinement, safety, shielding, maintenance sce- 
nario and cost. Data base assessments of maintenance equipment are 
also reported. 


52844 (JAERI-M—85-079) Japanese contributions 
IAEA INTOR Phase Two A, Part 2, Chapter VIE. 
technical benefit. Itoh, Shin-ichi; lida, Hiromasa; Tomabe- 
chi, Ken; Tone, Tatsuzo; Fujisawa, Noboru. (Japan Atomic 
Ener; Research Inst., Tokyo; Hitachi Ltd., Tokyo 
(Japan). Jul 1985. 47p. NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE86703306. 

This report corresponds to Chapter VII of Japanese contri- 
bution report to IAEA INTOR Workshop, Phase Two A, Part 2. 
The purpose of technical benefit study is to examine the implica- 
tions of having different manufacturers fabricate components of a 
major system of INTOR. A systematic examination of advantages 
and disadvantages of designing and fabricating major INTOR com- 
ponents in the frame of one international joint project is performed. 


(JAERI-M—85-086) Method for measuring tritium 


search Establishment). Jul 1985. 44p. (In J 
(US Sales Only), PC A03/MF AOI. 
DE86703307. 

es eee ae ee 


). NTIS 
File Number 


Decaiee aati iives maenainninneaeatie 
sensitivity, and (2) on-line measurement is capable. The y-ray back- 
ground is removed by subtracting the pulse height spectrum of ’Li- 
glass scintillator from that of *Li-glass scintillator. The ratio of y- 
ray detection efficiencies of two scintillators, which is used for the 
subtraction was determined experimentally. The contribution of 
competing reactions such as *Li(n,n’d)*He reaction were estimated 
by kinematical analyses. An evaluation was carried out on self- 
shielding effect and escape of a-particles and tritons from the scin- 
tillator. This method was applied to the measurement of TPR dis- 
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tribution in a simulated fusion blanket assembly bombarded by D-T 
neutrons. The result was compared with that of neutron transport 
calculation with a satisfactory agreement. It has been shown that 
this method is very effective for fusion neutronics experiments. 


52846 (JAERI-M—85-089) Thermal shock testing of 
TiC-coated molybdenum with pulsed hydrogen beams. Naka- 
mura, Kazuyuki. (Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research , Naka, Ibaraki. 
Naka Fusion Research Establishment). Jul "1985. 16p. (In 
Japanese esc) NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86703310. 

Thermal shock testing of molybdenum samples, on which 
TiC is coated by TP-CVD and CVD methods, has been made by 
using a pulsed hydrogen beam. The power density applied was 2 
kw/cm*. The test results showed that TiC coatings did not exfoliate 
until the melting of the substrate and showed good adhesion under 
the thermal shock condition. 


52847 (JAERI-M—85-123) Measurement of secondary 
emission 


. J 
Atomic Energy Research Inst., Tokyo; Japan Atomic 
ergy Research Inst., Naka, Ibaraki. Naka Fusion Re- 
search Establishment). Aug 1985. 27p. (in J ). NTIS 
(US Sales Only), PC A03/MF AOI. File Number 
DE86703309. 

An Auger electron spectroscopy (AES) has been employed 
to determine the secondary electron emission coefficient of various 
wall materials. The coefficient of material relates closely to the sur- 
face composition which is modified by surface treatments including 
baking, argon ion etching and methane glow discharge. Based on 
the results, we took countermeasures to decrease secondary elec- 
tron emission from the inner wall of the JT-60 RF waveguides. 


52848 (JAERI-M—85-131) Surface ener ane 8 and pa 
ary electron emision rate of Cu plating for 
guide of LHRF coupler in JT-60. Ikeda, Yoshitaka, Imai, 
Tsuyoshi; va Seiji. Japan Atomic Energy Research 
Inst., ae. Ee Atomic Energy Research Inst., Naka, 
Mi Fosion Research Establishment). Fy, 1985. 
34p. 3p. (la  epekens). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86703448. 

Cu plating methods for LHRF coupler were investigated 
from outgassing and surface analysis, and it was clarified that Cu 
plating made with copper cyanide solution is best. Effects of baking 
and Ar etching on surface composition and secondary electron 
emission rate were studied. It was found that baking and Ar etch- 
ing reduced the emission rate substantially, but that the emission 
rate of pure Cu plating surface is more than unity. The emission 
rate of the Cu plating surface become about unity with thin carbon 
coating. 


52849 (JAERI-M—85-144) Low cycle fatigue behavior of 
titanium carbide coated Nishi, Hiroshi; Oku, 
Tatsuo; Kodaira, Tsuneo; Kikuyama, Toshihiko. (Japan 
Atomic Beem 8 — Inst., Tokyo; J: Atomic 
pores. Ba jn Cin Jenausas). BY h Es- 
ies. 31p. apanese). NTIS (US Sales 
tblshmen PC kos A01. File Nase DE86703311. 
Sintered molybdenum coated by TiC is used for the first 
wall such as a troidal fixed limiter and a magnetic limiter plate in 
JT-60, that is being operated at JAERI presently. This report de- 
scribes the low cycle fatigue behavior of sintered molybdenum and 
the influence of TiC coating on fatigue strength. The low cycle fa- 
tigue test was conducted at room temperature and 500 °C. The test 
results was also analyzed by fractographic observation, metallogra- 
phy and element analysis using EPMA. The low cycle fatigue 
strength of the molybdenum coated by TiC at 500 °C is decreased 
compared with the one at room temperature. 
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Bocrgy Reseach Eablishmenty”’ Oct 


Only), PC A02/MF AO1. File Number 9E867033 3. 
Since the relative volatilities for the Ds-DT-Ts system are 


Communities, (UK). i 
1985. 47p. NTIS (US Sales Only), PC A03/MF AO1. 
Number DE86703312. 

The relative merits of graphite and beryllium, as a low-Z 
material for limiters and wall surfaces in JET, are compared. A 


consideration of data on thermomechanical properties, retention of 
hydrogen and gettering action, indicates that beryllium offers the 
best prospects as a material for the JET belt limiters and walls. 


(LA—10716-MS) Tritium systems test assembly 
program. i F.L.; Wilhelm, R.C. 
National Lab., NM (USA)). Jul 1986. Contract 

NTIS, A02/MF A011; 1; GPO 
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62854 (NBSIR—86-3050, pp 15-26) Alloy 316LN for low 
of tensile and fracture 


temperature structures: a summary 
data. Reed, R.P.; Simon, N.J.; Purtscher, P.T.; Tobler, R.L. 
May 1986. NTIS, PC AI5/MF AO0l. File Number 
DE86014006. 

In Materials studies for magnetic fusion energy applications 


tic fracture toughness was determined from J-integral measure- 
ments. 


de dite sere pp 27-42) Strength and tough- 
pai 304 and 316 at 4 K. Simon, N.J.; Reed, R.P. 
May 1986. NTIS, PC AI15/MF AOI. File Number 
DE86014006. 

In Materials studies for magnetic fusion energy applications 


ments that includes more extensive numerical data on alloying, re- 
fining, and processing parameters than have previously been avail- 
able. 


52656 (NBSIR—86-3050, pp 43-51) Near-threshold fa- 
tigue crack growth behavior of AISI 316 stainless steel. 
Tobler, R.L. May 1986. NTIS, PC A15/MF AOl. File 
Number DE86014006. 

In Materials studies for magnetic fusion energy applications 


temperatures - IX. 

The near-threshold fatigue behavior of an AISI 316 alloy 
was characterized using a newly developed, fully automatic fatigue 
test apparatus. Significant differences in the near-threshold behavior 
at temperatures of 295 and 4 K are observed. At 295 K, where the 
operationally defined threshold at 10~*° m/cycle is insensitive con- 
tains stress ratio and strongly affected by crack closure, the effec- 
tive threshold stress intensity factor (AK/sub Th/)/sub eff/) is 
about 4.65 MPa m/sub 1/2/ at R = 0.3. At 4 K, the threshold is 
higher, crack closure is less and there is a stress ratio 
dependency: (AK/sub Th/)/sub eff/ is 5.1 MPa m/sup 1/2/ at R = 
0.3 and 6.1 MPa m/sup 1/2/ at R - 0.1. There is also a significant 
See rae ee ae 
coordinates: at 4 K the curve has the expected sigmoidal 

cSpnit dn saad tense over‘te anion deaatisaen ete 
10” m/cycle. Other results suggest that the near-threshold meas- 


at low 


a ee pp —_ oe of austen- 
ttle stainless steels at 4 T.; Reed, R.P. 14008. 
1986. NTIS, PC AAS/MP AOl. File Nanbe, DE8601 
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influencing the toughness of structural alloys and are considered i 
existing models for fracture toughness. The effects of i 
Ce eee ae Sth ENE eee in these models. 
mental results show that substitutional alloying elements 

ence the deformation and fractare behavior of these steals i 
toughness test in a manner that is not independent of 
strength or inclusion content. 


52858 (NBSIR—86-3050, 89-94) Absence of stretch 
zones in austenitic stainless fractured at cryogenic tem- 
peratures. Purtscher, P.T. May 1986. NTIS, PC Al5/MF 
AOl. _ Number DE86014006. 

Materials 


no stretch zones were observed in the scanning i 
scope on the ductile fracture surfaces of austenitic stainless steels 
broken in accordance with the ASTM E 813 procedure at cryogen- 
ic temperatures. 


52859 feat pp 95-106) Low —— 
deformation of copper and an austenitic stainless steel. 
R.P.; Walsh, R.P. May 1986. NTIS, PC A15/MF AOL File 
Number DE86014006. 

Se eee ee ee eee 


at low temperatures - IX. 
The tensile-deformation characteristics and effect of strain 


one Sh ceding oll thames dee Ca 102 Cu and solid-solu- 
tion-strengthened AISI 310. Tensile strain rate was varied between 
two orders of magnitude (2 x 10-% 2 x 105 s~*) at temperatures 


ranging from 4 to 295 K. Tensile stress-strain and strain- 

curves were determined for these temperatures. The effect of 

strain-rate changes on tensile flow strength was measured from 

strains near 0.002 (yield strength) to over 0.300. The data reflect 

three distinct ranges of face-centered cubic, polycrystalline plastic 
characteristics depending on 


deformation, which have different 
solute content. 


52860 (NBSIR—86-3050, pp 107-140) Low temperature 
tensile characteristics of copper and aluminum. Reed, R.P.; 
Walsh, R.P. May 1986. NTIS, PC A15/MF AOl. File 
Number DE86014006. 

In Materials studies for magnetic fusion energy applications 
at low 

HOPE anon characte nd efecto sain 
rate were studied on relatively pure copper and aluminum alloys, 
CDA 101 Cu and 1100 Al. Tensile strain rate was varied by two 
orders of magnitude (2 x 10-% 2 x 10° s~*) at temperatures ranging 
from 4 to 295 K. Tensile stress-strain and strain-hardening curves 
were determined for these temperatures. The effects of strain-rate 
changes on tensile flow strength was measured from strains near 
0.002 (yield strength) to over 0.300. The data reflect distinct ranges 
Se ee ee ee 
particular characteristics depend on solute content. 


52861 ye memg ape Aa eo a fi 
formation on the 76-K fracture toughness of AISI 304L and 
AWS 308L stainless steels. Purtscher, P.T.; ee ae 
1986. NTIS, PC A15/MF AO0O1. File Number DE860140 
eee aa nena ae 


OI eid meal AWS SOL, nay nde 
partial transformation to martensite during service owing 
to thermal and mechanical stresses. In this study, the effect of serv- 


Sah. dud waits: aeaantan, SRA, ot FOU eee aalieied une 
function of martensite content, a measure of the deformation in 
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crease is associated with a degradation of the properties of the delta 
ferrite rather than that of the austenite. 


cae 70 eee Ce 
a stainless steel at 4 K. Led 
better, H.M.; Austin, M.W.; Kim, S.A. May 1986. NTIS, 
PC A1l5/MF AOl. File Number DE86014006. 


shear than against dilatation. 


52863 (NBSIR—86-3050, 


167-176) Effects of intersti- 
tial carbon and on ae magnetic 


ae ; Ledbetter, . (Uni i 
lumbia). May 1986. NTIS, PC A15/MF A01. File Number 
DE8601 

In Materials studies for magnetic fusion energy applications 
“me - XX. 


ve studied the low-temperature magnetic susceptibility 
of a series of foo Fe-Cc-Ni alloys csatnning verted amount of is 


Chico + C/(T + theta). The 

decreased from 47.9 +/- 0.5 K to 35.0 +/- 0.5 K as the C + N 
content increased from 0.34 to 1.47 at %. Similar behavior was also 
observed in the transition temperatures determined from the anoma- 
ly in the ultrasonic wave velocities. 


52864 Se pp 177-193) Proposed standard 
method for tensile testing of structural at liquid helium 
temperature. May 1986. NTIS, PC A15/MF AO. File 
Number DE86014006. 

i ee 
ee 

This document describes the procedures used in displace- 

ment-controlled tensile of structural alloys and weldments at 
a SS eee 
closely to ASTM standard designation E 8-83 entitled Standard 
Methods of Tensile Testing of Metallic Materials. The contents in- 
clude modifications to accommodate the special needs of cryogenic 
testing. To measure the tensile mechanical properties at a tempera- 
ture of 4 K (+/- 1 K), the specimen is tested at a low strain rate 
while fully submerged in liquid helium. This document addresses 
the need for the proper cryogenic apparatus and other relevant 
concerns, such as specimen size, serrated yielding, adiabatic heat- 
ing, and strain rate. 


52065 (NBSIR—86-3050, p, 217-238) Manganese and ni- 
trogen in stainless steel SMA welds for service, 
McCowan, C.N.; Siewert, T.A.; R.P.; Lake, F.B. 

File Number 


Reed, 
May 1986. NTIS, PC AI15/MF AOl. 
DE86014006. 
In Materials studies for magnetic fusion energy applications 
- XX. 
E of a shielded metal arc weld test matrix in which 


manganese (1.5 to 10 wt.%) and nitrogen (0.04 to 0.26 wt. %) were 
varied independently has clarified the effect of these elements on 


at low 


but they had no observable effect on strength or Charpy V-notch 
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(CVN) absorbed energy. ee nae Sant alan 
stainless steel weld metal composition. Desired compositions and 
constant FN were attained through alloy additions to the electrode 
coating. For each weld, one all-weld-metal 4-K tensile specimen 
and five 76-K CVN impact were tested. The addition of 
nitrogen linearly increased the 4-K yield strength from 600 to 1300 
MPa and decreased the 76-K lateral expansion from 0.7 to 0.1 mm. 
Nitrogen reduced the 76-K CVN absorbed energy but not linearly. 
The addition of manganese slightly increased the yield strength and 
slightly decreased the lateral expansion. The 4-K tensile strength 
was relatively unaffected by alloy additions; values varied between 
1300 and 1500 MPa. The DeLong FN predictive equation was im- 
proved by substituting a constant manganese term of 0.35 into the 
DeLong nickel equivalent. Analysis of the remaining FN deviation 
revealed an interaction between nitrogen and manganese. Addition 
of manganese-nitrogen interactive terms to the nickel equivalent in- 
creased the accuracy of the FN prediction. + 


(NBSIR—86-3050, pp 239-246) Strength-toughness 
relationship for austenitic steel welds at 4 K. Tobler, 
R.L.; Siewert, T.A.; McHenry, H.I. May 1986. NTIS, PC 
A15/MF A01. File Number DE86014006. 

In Materials studies for magnetic fusion energy applications 
at low temperatures - IX. 

For the past decade the National Bureau of Standards has 
been compiling cryogenic mechanical property data on structural 
alloy welds proposed for 4-K service. Analysis of this data demon- 
strates that: (1) there is an inverse correlation between yield 

and fracture toughness for stainless steel welds at 4 K and 
that 2) the welds have significantly lower toughness than base ma- 
terials of comparable strength. The toughness of types 308L and 
316L welds is described by K/sub Ic/ = 270 - 0.16 oy. 


52867 (NBSIR—86-3050, Rade Tensile and frac- 
ture properties of an Fe-18Cr-20Ni-5Mn-0.16N. McCowan, 
C.N.; Siewert, T.A.; Tobler, R.L. May 1986. NTIS, PC 
A15/MF A01. File Number DE86014006. 

In Materials studies for magnetic fusion energy applications 
at low temperatures - IX. 

The 4-K tensile and fracture toughness properties of a fully 
austenitic stainless steel weld are reported. One tensile and two 

tension fracture specimens were tested. The weld was pro- 

duced by gas metal arc welding using an Fe-18Cr-20Ni-5Mn-0.16N 
ee and a 98% argon-2% oxygen shielding gas mixture. The 

yield strength of 1015 MPa and average fracture toughness, K/sub 
Ic/(J), of 203 MPaVm are higher than those of welds produced 
with 308L and 316L electrodes and compare favorably with base 
metal properties. Examination of the fracture surfaces of all samples 
by scanning electron microscopy showed ductile failure by micro- 
void coalescence. The suitability of this alloy for welding cryogenic 
structures is discussed. 


52868 (NBSIR—86-3050, pp 257-276) Tensile, fatigue, 
and fracture properties of an Fe-18Cr-16Ni-6.5Mn-2.4Mo 
fully austenitic SMA weld at 4 K. Tobler, R.L.; Trevisan, 
R.E.; McHenry, H.1.; Purtscher, P.T.; Siewert, T.A. Ma 
1986. NTIS, PC A15/MF AOl. File Number DE8601 
In Materials studies for magnetic fusion energy applications 
we IX. 
fully austenitic stainless steel butt weld was produced by 
gusacheliual to tinhas witties aioe acne io eaaeaien 
Fe-18Cr-16Ni-6.5Mn-2.4Mo. The weld was 25-mm thick and con- 
tained no microfissures. Tensile, fatigue crack growth rate, and 
fracture toughness properties for the weld at 4 K are reported. Fa- 
tigue crack growth resistance compares favorably with base metals 
for the case of crack growth in the direction of the 
weld. A completely ductile fracture with very fine dimple size was 
evidenced in both tensile and fracture toughness tests. The 4-K 
weld fracture toughness (K/sub Ic/ = 190 MPa m1/2) is about 
20% lower than typical values for conventional austenitic stainless 
SS ee one Ne = 842 MPa) but 
is significantly higher than values for conventional type 308L and 
316L SMA welds, which contain some brittle fracture features 
owing to second-phase 6-ferrite. The lower toughness of the weld 
relative to base metals is attributed to the effects of a higher density 
of inclusions on ductile fracture initiation. 
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i (NBSIR—86-3050, 281-292) Irradiation effects 
on organic insulators. Kasen, MB. May 1986. NTIS, PC 
A15/MF A01. File Number DE86014006. 

In Materials studies for magnetic fusion energy applications 
at low temperatures - IX. 

The system for producing standard 3.2 mm (0.125-in) diame- 
ter rod specimens discussed in previous reports has been further re- 
fined to permit the fabrication of both fiber-reinforced and neat- 
resin specimens from hot-melt resin systems. The method has been 
successfully used to produce very high quality specimens duplicat- 
ing the G-11CR system and specimens from a variant of that 
system eliminating a boron-containing additive. We have also pro- 
duced specimens from an epoxy system suitable for impregnation or 
potting operations and from a bismaleimide polyimide system. 
These materials will be used in the first irradiation program in the 
National Low Temperature Neutron Irradiation Facility (NLTNIF) 
reactor at Oak Ridge. We have refined the 4-K torsional shear test 
method for evaluating radiation degradation of the fiber-matrix 
interface and have developed a method of quantitatively measuring 
changes in fracture energy as a function of radiation dose. Coopera- 
tive work with laboratories in Japan and England in this area is 
continuing and plans are being formulated for joint production, ir- 
radiation, and testing of specimens. 


52870 (NBSIR—86-3050, pp 293-300) Screening the per- 
formance of organic insulators under cryogenic neutron irra- 
diation. Kasen, M.B.; Stoddard, R.B. May 1986. NTIS, PC 
AI15/MF A01. File Number DE8601 4006. 

In Materials studies for magnetic fusion energy applications 
at low temperatures - IX. 

Specimens and test procedures are being developed for de- 
termining the significant parameters influencing resistance of organ- 
ic insulators to neutron irradiation at 4 K. The specimens are 3.2- 
mm-diameter rods of exceptionally high quality produced by a 
method allowing a large number of experimental variables to be 
evaluated. Flexural and torsional shear tests performed with these 
specimens indicate that such tests will be useful in studying cryo- 
genic neutron irradiation damage to the fiber-matrix interface. Re- 
sults of 76-K tests on unreinforced and glass-fiber reinforced epoxy 
and polyimide materials are presented. 


52871 (NBSIR—86-3050, pp 301-305) Young modulus 
a fiber-reinforced Ledbet- 


- internal friction = 
H.M.; Lei, M.; Austin, M.W. May 1986. NTIS, PC 
A1S/MF AO1. File Number DE86014006. 

In Materials studies for magnetic fusion energy applications 
at low temperatures - IX. 

By a kilohertz-frequency resonance method we determined 
the Young modulus and internal friction of a uniaxially fiber-rein- 
forced composite. The composite comprised glass fibers in an 
epoxy-resin matrix. We studied three fiber contents: 0, 41, and 49 
vol %. The Young modulus fit a linear rule of mixture. The inter- 
nal friction fit a classical free-damped-oscillator model where one 
assumes a linear rule of mixture for three quantities: mass, force 
constant, and mechanical-resistance constant. 


52872 (NBSIR—86-3050, pp 307-324) Edge 
temperatures. 


stresses in 
woven laminates at low Kriz, R.D. May 1986. 
NTIS, PC A15/MF AO0O1. File Number DE86014006. 

In Materials studies for magnetic fusion energy applications 
at low temperatures - IX. 

Woven glass-epoxy. laminates are used as nonmetallic com- 
ponents at low temperatures in magnetic fusion energy structures. 
Previous damage studies on G-10CR and G-11CR cryogenic grade 
woven laminates revealed that most of the damage occurred in the 
laminated interior. An existing, generalized plane strain, finite ele- 
ment model was modified to predict stress states at the laminate in- 
terior and free edges. Finite element results demonstrated that the 
weave geometry reduces edge stresses at low temperatures. Dela- 
mination edge stresses in woven laminates are more sensitive to 
small changes in temperature than those in nonwoven laminates. 
Results suggest that small warp angles suppress edge damage better 
than large angles. 
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a weed cules December 31, 1985. M 
progress organ, 
O.B. Tee Bey L.A.; “Sheffield J. (Oak National 
Lab., TN SA), Fusion Energy Diy’) . Jul 1986. Contract 
AC05-840 NTIS, PC A1l6/MF A011; 1; GPO 
Dep. File Number D 15983. 

Separate abstracts were prepared for nine of the included 
sections. (MOW) 


(ORNL/TM—9831) Advanced Toroidal Facility. 
; B.A.; Chipley, K.K.; Cole, M.J.; 
T.C.; Johnson, R.L.; ‘Lynch, V.E.; 

Nelson, BE. Rowe A (ek Ri National Lab., 
1986. Contract AC05-840R21400. 133 . NTIS, 
A01; 1; GPO Dep. File Number D 15982. 
‘This paper describes the ATF torsatron, the physics and en- 
gineering reasons for the different design choices, and the expected 

pos 9 pa 


52875 (PPPL—2353) Calculated particle inventories in 


lla, H.F.; Ulrickson, M.; Baskes, M.I. (Princeton Univ., 
(USA). Plasma Physics Lab.; Sandia National Labs., 
Livermore, CA (USA)). Ai 1986. Contract AC02- 
76CHO03073. 55p. NTIS, A04/MF A01; GPO Dep. File 

Number DE86015509. 
A model for the time evolution of the particle inventories 


given. One preliminary finding was that the hydrogen inventory in 
the wall was comparable to that in the limiter. A bound on the dif- 
fusivity of hydrogen in graphite was also suggested by these calcu- 
lations. Pumping of this discharge by the Zr/Al getter system was 
also simulated, and was found to be negligible. 


15153. 
Several system studies have concluded that the small size 
and money stata notune of magngyn mimscr Saages gaavide atineo- 


information in a meaningful way. (DWL) 


(USA). Center for Fusion 
-Planck-Institut fuer Plasma- 
h (Germany, F.R.); Sandia National Labs., 
National Lab., IL (USA)). 
May 1986. Contract AS03-84ER52104. 32p. oe PC 
AO pe as GPO Dep. File Number D 
The modification 


i operating plasma 
achieved hydrogen plasma densities of over 10** cm™* and electron 
temperatures of 5 to 24 eV over large areas. Ion fluxes of 10%” to 
10 cm~* sec™? and fluences of up to 10” cm™? have been used to 


alloys (with ANL), stainless steel (with SNLL), and graphite (with 
IPP at Garching, and SNLL) have been undertaken. Surface topog- 
raphy modification is always observed after a sufficient fluence is 


-Max- 


ceeneeee Gonieg (Germany, 
F.R.)). Jul 1986. Contract AS03-84ER52104. 44p. (CONF- 
860582—1). NTIS, PC A03/MF A01; 1; GPO Dep. File 
Number DE86014345. 
From Workshop on surface modification by plasma-surface 
interactions; Princeton, NJ, ED eee. 
The first in-depth in investigation of surface modification of 
materials by continuous, high-flux argon plasma bombardment 
under simultaneous erosion and conditions have been 
carried out for copper and 304 stainless steel using the PISCES fa- 
cility. The conditions are: incident ion flux 
from 10*7 to 10 ions sec”*cm™%, total ion fluence is con- 
between 10" and 10™ ions cm™*, electron temperature range 
5 to 15 eV, and plasma density range from 10** to 10**cm™*. 
The incident ion energy is 100 eV. The sample temperature is be- 
tween 300 and 700K. Under redeposition dominated conditions, the 
material erosion rate due to the plasma bombardment is significant- 
ly smaller (by a factor up to 10) than that can be expected from the 
classical ion beam sputtering yield data. It is found that surface 
morphologies of onpediad materials strongly depend on the 
plasma bombardment condition. The effect of impurities on surface 
morphology is elucidated in detail. First-order modelings are imple- 
mented to interpret the reduced erosion rate and the surface evolu- 
tion. Also, fusion related surface properties of redeposited materials 
such as hydrogen reemission and plasma driven permeation have 
been characterized. 


52880 an ree: 1.1-1.11) Laser program 
overview. Storm, E. W. Jun 1985. NTIS, PC 
A21/MF A01. File oan ber DE86005297. 

In Laser program annual report 1984. 
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The objectives of the Lawrence Livermore National Labora- 


tion. In 1984, using the Novette laser system, the authors 
experiments showing the very favorable scaling of laser-plama 
interactions with short-wavelength laser light. Their Novette ex- 
periments have unequivocally shown that short laser wavelength, 
i.e., less than 1 pm, is required to provide the drive necessary for 
efficient compression, ignition, and burn of DT fusion fuel. In 
experiments with Novette, the authors made the first 

observation of amplified nnn: emission in | 

regime. The authors also conducted mili 

ons physics experiments, ee San es 

fied volume of our Laser Program Anni 

thrust, advanced laser studies, they 

components, and materials for present 

Over the years, this has meant providing 

scientific advances necessary to construct 

of six evermore-powerful laser systems. The latest 
100-TW/100-kJ-class laser system, was completed i > 
Nd:glass laser continues to be the most effective and versatile 
for ICF and weapons physics because of its scalability in energy 
the ability to efficiently convert its 1=zm output to shorter wave- 
lengths, its ability to provide flexible, controlled pulse shaping, and 
its capability to adapt to a variety of irradiation and focusing ge- 
ometries. For these reasons, many of our advanced laser studies are 
in areas appropriate to solid state laser technologies. 


52881 (UCRL—50021-84, pp 2.1-2.4) Nova activation 
and performance. Suski, G.J.; Speck, D.R. Jun 1985. NTIS, 
PC A21/MF AOI. File Number DE86005297. 


In Laser program annual 1984. 

At the begining of 1984, the master oscillator room (MOR) 
was able to produce alignment beams and 1-ns pulsed Gaussian 
beams. The single-beam output of the MOR had been split and 
propagated to the input sensors of the first eight beamlines, and the 


bay, optical switchyard, and target areas while continuing the acti- 
vation of successive stages of the laser beamlines. The authors first 
tested, installed, and activated 8 of Nova’s 10 laser beamlines. On 
— they began to dismantle Novette, and subsequently in- 

stalled the remaining two beamlines from the Novette test bed. On 
December 19, 1984 they successfully demonstrated the completion 
of Nova construction by delivering 10 beams of frequency-convert- 
ed, 3 omega light into calorimeters inside the 15-ft-diam target 
chamber. The Nova laser fusion facility is capable of irradiating tar- 
gets at previously unavailable power levels with 1 omega, 2 omega, 
and 3 omega light. With the combined efforts of our industrial sup- 
plies and an outstanding Nova project team, they completed this 
effort both on schedule and within the authorized budget. They are 
pleased with the reliability and demonstrated performance of this 
system during its very first days of operation and look forward to 
complete activation for target experiments in early 1985. 


52882 (UCRL—50021-84, pp 2.4-2.6) Nova frequency 
conversion and focusing system. Summers, M.A.; Seppala, 
L.G.; Williams, J.D. Jun 1985. NTIS, PC A21/MF AOI. 
File Number DE86005297. 


Nova array configuration was tested 
the first arm of Nova. Ten Nova 


on the Novette laser and on 
=? omega? omega coal are 
were assembled and tested for ee 
distortion before installation on the oe ae eaee . Ten 
Nova focus lens positioners were a ad nd tested last year. 
The positioning 
csteanal Sioa Aaallliaian acl tae tata chide cylindrical 
focusing system was also developed for installation in the Nova 
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lens positioner assembly. Finally, 10 completed frequency conver- 
sion and focusing systems were activated. 


iCRL—50021-84, 2.6-2.13) Optical compo- 
nents for Nova, Wallerstein, E.P.; Marchi, F.T.; Wirtenson, 
aca 1985. NTIS, PC A21/MF A01. File Number 


In Laser program annual report 1984. 

In Laser program 1984 in optical components are: the imple- 
sseaiaindh alta Eph: taiiagdaaleneh sited emma tec At 
silica and KDP, the achievement of low-scatter KDP surfaces by 
diamond turning and the completion of all optical components re- 
quired for Nova construction. 


52884 (UCRL—50021-84, pp 2.13-2.15) Pulse generating 

and shaping. Merritt, B.T.; Smart, J.A.; Snyder, K.D. Jun 

1985. NTIS, PC gem ana "A01. File Number DE86005297. 
= es 1984. 

our re OR was reworked significantly 

in 194 to permit the intallaon of the ple shaping hardware 


thors have been able to use theoretical predictions of the required 
pulse shapes and streak camera data taken in the MOR to produce 
pulses that compensate for saturation. The rise and fall times are 
close to 150 ps, which makes a well-defined square pulse even at a 
1-ns pulse width. 


52685 (UCRL—50021-84, PP 2.15-2.18) Power systems 
energy storage. Merritt, B.T.; Johnson, D.L.; Snyder, K.D. 
Jun 1985. NTIS, PC A21/MF AO. File Number 
DE86005297. 

In Laser program annual report 1984. 

The capacitor bank for Nova was completed during the past 
year. At the beginning of 1984, the Nova capacitor bank was capa- 
ble of supporting 8 of Nova’s 10 arms. During the year, the No- 
vette capacitor bank was moved to the Nova laser facility. In addi- 
tion, the capacitor bank was expanded to accommodate the addi- 
tional 31.5- and 46.0-cm amplifiers. The Nova power conditioning 
control system is divided into three major areas: pulsed-power, 
system-timing, and facility controls. The majority of all pulsed- 
power and system-timing controls were completed during the year 


from the Nova MOR to the system interconnect room with other 
power conditioning FEPs. This allowed us to easily implement 
Sees dies lt ae mace eitee cane ae 
This is a change from the planned Novanet connection. The decid- 
ed to connect to the multiport to minimize software development 
and to meet time constraints. 


52886 (UCRL—50021-4, 4, pp 2 2.18-2.28 _Beam-alignment 


and diagnostic systems. B ; Bender, 
D.A.; Myers, D.W.; L.G. Jun 1385, Sins 
A21/MF AOI. File Number DE86005297. 


scribed in earlier Laser Annuals, but the steps required to align the 
Nova system from oscillator to target have never been detailed. 
The authors do that here. Construction of the baseline alignment 
control system was completed, on schedule, in 1984. In particular, 
the authors completed fabrication of the 32 stepping motor control- 
lers (SMCs), which were then used in the remaining activation of 
the beamline and harmonic-conversion and target sections of the 
laser alignment system. The authors have completed two of the 
three levels of Nova operator controls. Details of the basic system 
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design have been given before, so only new capabilities and com- 
ments on activation are covered here. Most of the Nova laser diag- 
and operating. Two exceptions are the streak-camera interface 
module for the harmonic-output diagnostics spool and the opposed- 
port target-plane diagnostic. The final designs for these packages 
are described below. 


52887 (UCRL—50021-84, pp 2.28-2.30) Nova target sys- 
tems. Rienecker, F. Jun 1985. 


S, PC A21/MF A01. File 
Number DE86005297. 


In Laser annual report 1984. 

Nova target systems include the target chamber with its sup- 
port and vacuum systems, the target 
optics, final calorimeter supports, and 
positioners, KDP arrays, beam diagnostics, 
ae tes atti one eka aioe 
chamber. During 1984, the authors completed the installation of all 
system components. Initial installation was made with temporary, 
portable fixtures. 


52888 (UCRL—50021-84, pp 2.30-2.32) Nova target 
diagnostics control system, Severyn, J.R. Jun 1985. NTIS, 
PC A21/MF AOl. mn ees DE86005297. 


Db une he nen ast. yale “ Nove os target coe s control 


Gqumin tad tebind end’ note cates tee con- 
structed to the north of the target room provides the environmental 


laser power-conditioning system or from target implosion effects. 


(UCRL—50021-84, eS .32-2.36) Mechanical sys- 
‘on — ci Jun 1985. S, PC A21/MF AO1. File 


‘ annual report 1984 
authors completed the Nova construction 
project. Their milestone commitment, a fall shot at 3 
i on. December 19, 1984. To make this 


(UCRL—50021-84, 
co Hollaway, F.W. Jun 19 
File a yi anaapeseedl 
1984. 


Laser program annual report 
During 1984 all portions of the Nova control system that 
were necessary for the support of laser activation and 
of the Nova project were finished and placed in service on time. 


2.36-2.38) Integrated con- 
. NTIS, PC A21/MF AOI1. 
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52891 (UCRL—50021-84, pp 2.38-2.39) Nova project 
management. Holcomb, F.J. Jun 1985. NTIS, PC A21/MF 
A01. File Number DE86005297. 

In Laser program annual report 1984. 

The major Nova project milestone, Nova Operable/All 
Project Construction Complete was reached on December 19, 1984, 
with a 17kJ, 3 omega test shot that delivered 10 beams simulta- 
neously into the Nova target chamber. The construction comple- 
tion milestone was i on schedule and about $1.5 mil- 
lion under the March 1, 1983, baseline construction budget. During 
1984, the Nova project continued to operate under this budget 
except that three major modifications to the plan, involving release 
of conti funds, were authorized by DOE. These modifica- 
tions were: (1) expenditure of $3 million for additional target diag- 
Te OS ee ee 

from September to December 1984 to allow for an addition- 
al three months of x-ray laser experiments the two arms of 
Nova installed in the Novette test bed; (3) expenditure of $3 million 
for Nova activation during the period from October 1984 through 
February 1985. Vie Uaddaastetbdehetents teeceubaneies o- 
dated to December 1984 is illustrated. The comparison between 
project financial status on December 31, 1984, and the baseline 
budget adopted 22 months earlier is shown. The Nova laser/target 
system figure of $133,878 includes the additional expense of extend- 
ing the construction period three months to December 1984. 


52892 ad rs pp 2.41-2.47) Novette oper- 
ations and performance. Hildum, J.S. Jun 1985. NTIS, PC 
A21/MF A01. File Number DE86005297. 

In Laser program annual report 1984. 

From January to the end of August 1984, the major Novette 
activities were frequency conversion tests and 4 omega target irra- 
diation experiments. Our efforts to produce 3-ns pulses correctly _ 
shaped for high gain and minimal hot electron production in these 
targets established the principles for the later use of this shaping 
technique on Nova, and gave us sufficient information to complete 
the 4 omega series with 1-ns pulses. When the conversion of the 
Novette facility for x-ray laser experiments was completed at the 
end of May, staffing levels in Novette operations dropped as the 
needs of the Nova installation work increased. Even with fewer 
personnel, the last three months of operation saw us reach the high- 
est rate of successful target shots in the whole Novette project 
period. In addition to the frequency-conversion testing and target 
experiments, several subsidiary activities were undertaken or con- 
tinued through the end of August. These included demonstrating 
that the copropagating backlighter configuration could be aligned 
through the laser system with existing alignment sensors and that 1- 
ns pulse propagation at higher output fluences (0.7 J/cm”) did not 
result in either pinhole closure or mingling of energy from the co- 
propagating pulses. 


52893 (UCRL—50021-84, pp 2.47-2.48) Target focusing 
configuration for X-ray laser experiments. Seppala, L.G. Jun 
1985. NTIS, PC A21/MF AOl1. File Number DE86005297. 

In Laser program annual report 1984. 

X-ray laser experiments imposed a new demand on the No- 

vette focusing optics. These optics had to provide highly uniform, 
double-sided illumination on a target region 1.0 cm long by 100 to 
200 xm wide. This line focus requirement had to be achieved with- 
out degrading the diagnostic reflection from the last surface of the 
focus lens and without potential ghost focus problems. The only 
optical that preserves the diagnostic reflection is 
shown. A negative focal length cylinder lens is placed between the 
focus lens and the debris shield, with the concave surface facing 
toward the focus lens. Any ghost reflections from the cylinder lens 
or debris shield are degraded by astigmatism, making them less haz- 
ardous. In practice, the uniformity of illumination is probably about 
the same for a positive or a negative cylinder lens. The minimum 
Novette focused spot was approximately 50 to 75 ym in diameter, 
and the fabrication errors in the 80-cm-diam precision cylinder lens 
produced a line focus 25 ym wide. a negative cylinder lens design 
was chosen, however, to optimize the illumination uniformity in the 
case of line widths of several hundred microns. 
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52894 (UCRL—50021-84, 2.48-2.49) Nova two-beam 
target chamber: introduction. Suski, G.J. seit am NTIS, 
PC a. AO01. File sono pen —— 
In Laser program annual report 

The authors plan to add a two-beam target chamber to the 
Nova laser fusion facility to increase our experimental flexibility 
and productivity. With construction completed in December 1984, 
the 10-beam Nova laser system and its target chamber are in great 
demand because of the increasing number of experiments that are 
important to the ICF, weapons, and x-ray laser programs. 


52895 (UCRL—50021-84, pp 2.49-2. am} Me ig 
target chamber: system performance. S peck, 
D.R. Jun 1985. NTIS, PC A21/MF AO1. File ’ Number 
DE86005297. 

In Laser program annual 1984. 

The authors will divert 1.05-y~m (1 omega) light from two 
Siete: Genie to. the cuties onleehgnet ail eelduapee ty tenn the 
two-beam tar,:~* chamber area. There the beams will be frequency 
converted and .ocused for target experiments. Both 1.05-ym energy 
ee oe 2 ee ee ee 

to approach that of the 10-beam chamber arrays. However, some 
potentially degrading effects caused by the additional 
distance to the two-beam chamber are under study. The longest 
vauth oath of ten Sinan Uaabennaenaarteetone of tae 
beam chamber by 120 ft. The addition propagation distance may 
affect beam quality through the nonlinear processes occurring in 
the long air path. The 1.05-p light will be converted by using two 
3 x 3 arrays of KDP crystals mechanically similar to the Nova 
arrays, but with crystal thicknesses chosen to optimize 2 omega 
conversion efficiency. (The Nova 10-beam chamber arrays were 
optimized for 3 omega performance). 
2.52-2.56) Nova 


52896 (UCRL—S50021-84, ova two-beam 
mechanical Hurley, C.A. Jun 1985. 


target chambers: 
NTIS, PC A21/MF AOl. — Number DE86005297. 

In Laser program annual report 1984. 

Conceptual planning for a Nova target chamber with two 
beams included consideration of the available locations. The au- 
thors decided to locate the new, two-beam target chamber in the 
Shiva laser bay, primarily to keep the adjoining space, the Shiva 
target room, free for existing and future uses. Once the decision to 
locate the target chamber in the Shiva laser bay was made, it was 
necessary to find the correct atrangement of beams and mirrors to 
The distance from the west Nova laser bay wall to the center of 
the two-beam target chamber is 105.6 m on beam seven and 91 m 
on beam six. They also needed to minimize the path length differ- 
ence between the new 2-beam target chamber and the existing 
Nova 10-beam target chamber to avoid operational and diagnostic 
differences between target chambers. It was necessary to use exist- 
ing Novette hardware for the new installation to meet our rigid 
schedule. A spaceframe to support all the target system equipment 
was needed and could possibly have been a long-lead item. This 
delay was avoided by moving the Novette frame to the new loca- 
tion. 


(UCRL—50021-84, pp 3.2) Laser targets: intro- 
pm Rosen, M.D. Jun 1985" NTIS, PC A21/MF AO1. 
File eS ran: 

annual 1984. 
The tees target Gusign io was engaged in three main 
tasks in 1984: (1) analyzing Novette implosion and 
data, (2) planning for the first experiments on Nova, and (3) design- 


age final/initial pusher pr ratios of about 50, some 3 times higher 
than the value achieved in the best Shiva shots. These pr values 
imply a fuel compression to 100 times liquid density, although this 
figure and other aspects of the experiments are subject to further 
interpretation because of detailed questions of target symmetry and 
stability. eee: ae ee 
called hydrodynamically equivalent target (HET) - that is, a target 
whose hydrodynamic behavior (implosion velocity, con 

ratio, symmetry and stability requirements, etc.) is 

that of a high-gain target, but one that is scaled 
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iCRL—50021-84, 3.2-3. - a spheri- 
= EE fort -D LRGNEK’ cimssletions. 


3 D.S.; Munro, D.H. (Univ. of Arizo- 
; a Nis. PC PC A21/MF AOl. File 


52699 ON eee pp 3.6-3.10) 2-D LASNEX 
solvable 


a = prob- 
M DH. Jun 1985. NTIS, PC A21/MF AO1. File 
Number DE86005297. 

In Laser annual 1984. 

Bac eee prt eymmty oie 
under the influence of the violent hydrodynamic 


the effects of deviations from symmetry. There are very few analyt- 
ically solvable hydrodynamics problems that can be used to check 
LASNEX simulations of fluid motion in slightly perturbed cases; 
one such test problem is reported here. 


52900 (UCRL—50021-84, pp 3.20-3.23) Richtmyer- 
in I ian, K.O. Jun 


Meshkov instabilities CF / 
1985. NTIS, PC A21/MF AO1. File Number DE86005297. 
In Laser program annual 1984, 
The Richtmyer-Meshkov instability occurs in systems 
Coe ee ee ea ae 


asymmetries 
Mark J.W.K. Jun 1985. NTIS, PC A21/MF AOl. 
File Number DE86005297. 

In Laser program annual report 1984. 
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The authors have developed a procedure for reducing 
energy-dependent asymmetry in spherical targets driven directly by 
ion or laser beams. This work is part of a strategy for achieving 
illumination symmetry in such targets, which they propose as an al- 
ternative to those in the literature. This strategy allows an axially 
symmetric placement of beamlets, which would be convenient for 
some driver or reactor scenarios. It also allows the use of beam 
currents or energy fluxes to help reduce deposition asymmetry. 


52903 (UCRL—50021-84, pp 3.28-3.31) Studies of beam 
compression including transverse effects for a proposed 
heavy-ion fusion test facility. Bisognano, J.; Lee, E.P.; Mark, 
J.W.K. Jun 1985. NTIS, PC A21/MF A0Ol1. File Number 
DE86005297. ae 

In Laser program annual report 1984. 

For enpicaiioes as an ICF reactor driver; a heavy-ion beam 
pulse must be longitudinally compressed by one to two orders of 
magnitude to achieve the peak power required to ignite a target. 
This process, among others, will be tested in a facility known as the 
High-Temperature Experiment in heavy-ion fusion. Beam compres- 
sion is a critical element of an accelerator for heavy-ion fusion; it 
occurs primarily after the main phase of acceleration and before 
final focus onto target. Here the authors examine the compression 
of a drifting heavy-ion pulse with the aid of particle simulations. 
Space-charge forces play a vital role in halting the compression 
before the final-focus lens system is reached. Compression must 
take place with minimal growth of both transverse emittance and 
longitudinal momentum spread. Of particular concern here is the 
— of distoriion of longitudinal phase space because of the 

radial dependence of the longitudinal self electric field. The authors 
describe initial theoretical results for an in-principle solution to this 
problem. Further refinements are necessary before the least costly 
solution can be chosen. 


52904 (UCRL—50021-84, pp 3.31-3.32) Plasma physics: 
introduction. Kruer, W.L. Jun 1985. NTIS, PC A21/MF 
AO1. File Number DE86005297. 

In Laser pro annual report 1984. 

: Tinuun Pegules Camuy tad 0 very postusiion Sher. Ex- 
tensive collaboration with the ICF experimental program resulted 
in significant advances in the understanding of laser-plasma cou- 
pling. These advances include the characterization of Raman scat- 
tering in long-scalelength plasmas and the demonstration of its cor- 
relation with hot-electron generation and its suppression by colli- 
sional damping. Most importantly, a very favorable scaling of the 
laser-plasma coupling with wavelength has been shown to extend 
to longer-scalelength underdense plasmas. They also made signifi- 
cant advances in the theory and simulation of the coupling physics. 
They improved our understanding of many important processes, in- 
cluding the Raman instability at a local density maximum, Raman 
sidescattering, ponderomotive and thermal filamentation, electron- 
ion collisions in partially ionized plasmas, and an unexpectedly 
strong heating by high intensity light. A Monte Carlo atomic phys- 
ics model was developed and applied to improve the calculation of 
line emission in high-Z plasmas. An implicit 2-D electromagnetic 
particle code was implemented to expand our ability to simulate 
low-frequency kinetic phenomena in plasmas. The development of 
reliable scalings necessitates a strong interaction between calcula- 
tions and well-diagnosed experiments. Hence a large fraction of our 
effort was again devoted to the design and interpretation of cou- 
pling experiments. 


52905 (UCRL—50021-84, pp 3.32-3.35) Ponderomotive 
and thermal filamentation of laser light. Kruer, W.L. Jun 
1985. ap gio ae File Number DE86005297. 
program anni SS 

As targets are irradiated with longer, more energetic pulses 
of laser light, longer-scalelength plasmas are produced. Filamenta- 
tion is a potentially important process in such plasmas. In this insta- 
bility, perturbations in the intensity profile of an incident light beam 
grow in amplitude, causing the beam to break up into intense fila- 
ments. The instability arises when a local increase in the light inten- 
sity creates a depression in plasma density either directly, via the 
ponderomotive force, or indirectly, via enhanced collisional absorp- 
tion and subsequent plasma expansion. The density depression re- 
fracts-the light into the lower-density region, enhancing the intensi- 
ty perturbations. The instability is termed either ponderomotive or 
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thermal filamentation, depending on which mechanism generates 
the density depression. The analogous process involving the entire 
beam is called self-focusing. Filamentation can significantly affect 
laser-plasma coupling. Intensity enhancements can introduce or 
modify other instabilities, change the location of the energy deposi- 
tion, and possibly aggravate deleterious collective effects such as 
hot-electron generation. 


52906 (UCRL—S50021-84, pp 3.35-3.40) Raman scatter- 
ing at slatan denier een Willan WA hee ee. 1985. 
NTIS, PC A21/MF AO1. File Number DE86005297. 

In Laser program annual report 1984. 

Saseund Noor ells denies aie alieanen $e euteeatitli'te wimer- 
ous parametric instabilities. One such instability is stimulated 
Raman scattering (SRS), in which the incident light is converted 
into light of lower frequency while simultaneously exciting Lang- 
muir waves. In this article the authors discuss SRS in plasmas that 
contain local density maxima, and show that particularly low 
thresholds apply for sidescattering in that case. 


52907 (UCRL—50021-84, pp 3.40-3.42) ZOHAR simula- 
Gone of Bape decay. 

don, A.B.; Kruer, W.L.; Lasinski, B.F. Jun 1985. NTIS, PC 
A21/MF A01. File Number DE86005297. 

In Laser program annual report 1984. 

In 1984 the authors resumed two-dimensional kinetic simula- 
tions of Raman scattering and two-plasmon (2 omega/sub pe/) 
decay using the ZOHAR code. Motivated by recent experiments, 
the authors typically use an electron temperature of 2 keV and illu- 
mination intensities corresponding to I A? = 10°* W/cm?, where A 
is the laser wavelength in microns. Spatial scalelengths are chosen 
to place the instability slightly above its density-gradient threshold. 
Their intent is to check linear threshold theory and nonlinear satu- 
ration mechanisms and to learn why observed heating in the under- 
dense plasma is commonly weak. 


52908 ee pp 3.42-3.44) Heating of un- 
at high I A2, Estabrook, 


derdense K.G. Jun 1985. 
NTIS, PC A21/MF A0O1. File Number DE86005297. 

In Laser program annual report 1984. 

The authors use a relativistic, electromagnetic, one-dimen- 
sional kinetic computer simulation to determine hot-electron tem- 
perature and absorption of laser light in underdense plasmas for I 
d/sub p/? approaching 107*W x pm?/cm? Electrons are very rap- 
idly heated to 0.1 to 1 MeV by a mixture of forward and backward 
Raman scattering. Higher intensities lead to preferential absorption 
by forward Raman scattering and hence to higher temperatures. 

The scattered light (both up- and down-shifted) appears to be 
strongly absorbed. 


52909 (UCRL—50021-84, 3.44-3.45) 2-D LASNEX 
studies of burn-through by spots. Estabrook, 
K.G. Jun 1985. NTIS, PC A21/MF AOl1. File Number 
DE86005297. 

In Laser program annual 1984. 

The authors used 2-D LASNEX< to study the effects of foil 
thickness and laser spot diameter on the (burn-through) time re- 
quired for laser light to ablate a CH foil enough that the light is 
transmitted. Throughout the study, the laser i i 
length were 3 x 10° W/cm? and 1.06 
find that 50-~m spots burn through 
this is because spherical divergence 
away rapidly, and because a kind of thermal self focusing allows 
the light to become quite concentrated in the foil ho 
through time is about the same with diverging f/4 
converging f/4 optics. 


52910 (UCRL—50021-84, WP 3.45-3.50) Direct implicit 
electromagnetic plasma code. Hewett, T.W.; Langdon, A.B. 
Jun 1985. NTIS, PC A21/MF AOl. File Number 


DE86005297. 
program annual report 1984. 
A direct implicit particle-in-cell (PIC) plasma simulation 


(x,y) and three velocity coordinates (V/sub x/, V/sub y/, and V/ 





z/)]. The authors expect to find this code useful for studies of 
electron heat flow and ion-beam propagation in ICF and other ap- 
plications. In particular, they anticipate several applications related 
to the effects and generation of strong magnetic fields. 


52011 (UCRL—50021-84, pp 3.50-3.54) Electron-ion col- 
lisions in partially ionized high-Z plasmas. Albritton, J.R. 
Jun 1985. NTIS, PC A2i/MF AOl. File Number 
™ a ual 1984. 

In program annual report 

Laser energy absorption and subsequent heat transport in 
high-Z plasmas illuminated by short-wavelength, long-pulse laser 
beams of modest intensity are both controlled by electron-ion colli- 
sions. Commonly used expressions for the plasma electrical and 
thermal conductivities are in serious error for physical parameters 
of practical interest (as are laser absorption opacities, which are in- 
timately connected to electrical conductivities). The improved low- 
and high-frequency electrical conductivities presented here are sig- 
nificantly lower than those given by the naive expressions, because 
they include ion-ion screening when calculating the scattering po- 
tential about an ion. Similarly, their improved thermal conductivity 
is significantly lower because they include the contributions of 
higher-energy electrons that penetrate the bound-electron screening 
cloud and are scattered by the nuclear charge, rather than by the 
ionic charge. (They note in passing that all this physics is important 
in computing bremsstrahlung rates as well.) 


52912 (UCRL—50021-84, pp 3.56-3.57) LASNEX and 
atomic physics: introduction. Kershaw, D.S. Jun 1985. NTIS, 
PC A21/MF AO01. File Number a 

In Laser pro annual report 1984. 

A number of projects discussed in the 1983 Laser Annual 
reached successful conclusions in 1984. The new laser ray-tracing 
package was completed and is being widely used. This package 
permits us to model problems in which the laser rays do not all 
pass through the symmetry axis. The Thomas-Fermi-based analytic 
equation of state (EOS) package has been checked out on a wide 
variety of materials and temperature-density regimes, and has been 
improved where necessary. The semi-Eulerian, continuous-rezoning 
hydrodynamics package has been further improved, and a number 
of laser fusion design problems are now being run in pure Eulerian 
mode with LASNEX. The programmers in the LASNEX group 
have also been active improving the tools that make LASNEX a 
responsive and versatile instrument for the user. 


52913 pone greg 3. “ “e Second-order 
monotonic adv  LASNEK, Bai D.S. Jun 1985. 


NTIS, ae  An/MF AOL. be Number DE860032 297. 


eyed ap seo ny eat in the LASNEX con- 


euieall rezoner to oun cannes (advection) from an old, 
distorted mesh to a new one. Much of this scheme has been in 
place for some time, but wide, routine use began in 1984. Problems 
run with little or no user intervention and with accurate results; this 
makes life easier for users, and has led them to undertake problems 
that were previously too difficult to run at all. 


- (UCRL—50021-84, pp 3.61-3.66) Statistical model 

for light scattering by density fluctuations. Friedman, A.; 
Williams, E.A. Jun 1985. NTIS, PC A21/MF AO1. File 
nmin Lae program 

annual rt 1984. 

‘sin atlases dies tae nee 
employ a computational mesh that is too coarse to resolve the 
steep, inhomogeneous plasma density structure near critical density. 
Thus, they must use phenomenological models to predict the effects 
of subgrid-scale density fluctuations that arise from such sources as 
uneven illumination and hydrodynamic instability. To this end they 
have developed a statistical model of the refractive scattering of 
laser light by random density fluctuations in the subcritical plasma, 
and have incorporated it into the LASNEX 3-D ray-trace package. 


(UCRL—50021-84, pp 3.66-3.68) Rapid calcula- 

of plasma ies and ions, Liberman, D.A.; 
Albritton, J.R. Jun 1985. NTIS, PC A21/MF AO1. File 
Number DE86005297. 
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In Laser program annual report 19) 

Sacueaiinn & form of matter for which very little measured 
data exists. For a description of properties such as equations of 
state, opacities, and conductivities, they often depend on calcula- 
tions from theoretical atomic physics. Underlying much of the cal- 
culated atomic data are crude models that are far less accurate than 
the best models available but that continue in use because of their 
convenience and i and because of the complexity of the 
better models. The authors describe here two fast, simple schemes 
for obtaining self-consistent field models of ions in plasmas. They 
expect such a scheme to replace, for example, the screened-hydro- 
genic model used in large computer programs such as LASNEX. 


52916 (UCRL—50021-84, pp 3.68-3.71) oe 
heat exchange in ionization and recombination. More, R.M. 
Jun 1985. NTIS, PC A2i/MF AOl. File Number 
DE86005297. 
In Laser annual 1984. 

SNEX simulations of = sep plasmas usually pre- 
dict unequal electron and ion temperatures T/sub e/ and T/sub i/. 
The authors are working to improve our fundamental understand- 
ing of this interesting nonequilibrium thermodynamic state. Here 
they describe some recent advances in our knowledge of electron- 
ion heat exchange, which determines the ion temperature. 


52917 (UCRL—50021-84, Hla 3.71-3.73) X-ray scattering 
by bound electrons and plasma fluctuations. Oliva, J.; More, 
R M. Jun 1985. NTIS, PC A21/MF AO0l1. File Number 
DE86005297. 

In Laser program annual report 1984. 

In 1984 the authors developed an improved computational 
description of x-ray scattering from systems containing bound elec- 
trons (e.g., atoms or partially stripped ions). Our approach gives re- 
sults that agree well with experimental data and extend existing 
models. Among the motivations for this work is the fact that many 
laboratory experiments with hot plasmas involve the scattering of 
X-rays as an essential diagnostic step. For example, the output of an 
x-ray laser can be measured by counting x-rays scattered by a foil 
oriented at 45° to the x-ray flux. 


52918 eee pp 3.73-3. 7 Graphics-orient- 
ed application for LASNEX. Stringer, L.M. Jun 
1985. NTIS, PC A21/MF AOl1. File Number DE86005297. 

In Laser program annual report 1984. 

GOAL, a graphics-oriented application language, was devel- 
oped to help physicists understand the large amounts of data pro- 
duced by LASNEX. GOAL combines many aspects of the old 
LASNEX language, computer graphics, and standard computer 
languages. 


52919 aon eee p 4.1-4.8) Novette X-ray 
laser target fabrication. Ram! eck G.D. Jun 1985. NTIS, PC 
A21/MF A01. File Number DE86005297. 


For the dect'dana, the 
amplified, coherent radiation in the soft x-ray region. X-ray lasers 
yielding this radiation used Novette’'s green output as their primary 
ne ee eens ene eee eee 

techniques 


1984. 
ICF Program at LLNL has produced 


gram developed the to construct these x-ray laser tar- 
gets. During the campaign, the authors fabricated 23 resonant pho- 
toexcitation and 145 collisional excitation x-ray lasers. Results for 
the resonant photoexcitation design are in conclusive; however, by 
developing this laser design and its silicon components they have 
demonstrated the utility of silicon and other microfabrication tech- 
nology for future x-ray lasers and ICF targets. By developing the 
collisional excitation design they have demonstrated the criteria for 
amplification. 


52920 (UCRL—50021-84, pp 4.8-4.9) Multilayer poly- 
mer microspot targets. Letts, S.A. Jun 1985. NTIS, PC A21/ 
MF A01. File Number DE86005297. 
In Laser program annual report 1984. 
Last year the authors reported on the development of a 
seeded microspot x-ray diagnostic target. This target consisted of a 
300-u.m-diam, 2-ym-thick disk of silicon or sulfur-seeded hydrocar- 
bon polymer nested tightly in a hole in a 2-ym-thick film of pure 
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hydrocarbon polymer. This year they extended our work on the 
microspot target, fully encapsulating the microspot in what they 
call the multilayer polymer microspot target. 


s2eat (UCRL—50021-84, pp 4.9-4.11) Nova targets: 
cryogenic target support system. Griffith, L.V. Jun 
1985. NTIS, PC A21/MF AO1. File Number DE86005297. 

In Laser program annual report 1984. 

This year the authors completed the conceptual design of 
Nova’'s cryogenic target support system. The design is an evolution- 
ary step beyond that of the Novette cryostat, described in the 1983 
Laser Annual. While the Novette cryostat was specifically designed 
to create a uniform layer of condensed DT in a glass microsphere, 
the Nova cryogenic system will be capable of supporting a variety 
of targets: those containing high density gas, spin-polarized fuel, 
condensed fuel, and diagnostic gases. 


52922 (UCRL—50021-84, pp 4.12-4.15) oe eo in 
fuel layering techniques. Bernat, T.P.; Kim, K. (Lawrence 
Livermore National Lab., CA). Jun 1985. NTIS, PC A21/ 
MF AO1. File Number DE86005297. 

In Laser program annual report 1984. 

The authors continued to develop methods of forming uni- 
form layers of condensed fuel on the interiors of laser fusion tar- 
gets. As reported in the 1983 Laser Annual, they are investigating 
two techniques: the noncontact thermal gradient technique, aimed 
at providing uniform liquid layers, and the free-fall technique, 
aimed at providing solid layers. This article reports on experiments 
using both of these approaches. The experiments were carried out 
at the University of Illinois under the direction of Kyekyoon Kim. 


52923 (UCRL—50021-84, pp 4.15-4.18) Spin-polarized 
DT. Mapoles, E.R.; Souers, Be. Jun 1985. NTIS, PC A21/ 
MF AOl1. File Number DE86005297. 

In Laser program annual report 1984. 

In 1982, Kulsrud et al pointed out that the cross section for 
nuclear fusion of deuterium and tritium is increased by a factor of 
3/2 if all of the nuclear spins are aligned along an external magnetic 
field. In addition, calculations of the depolarizing forces in magnet- 
ic and inertial fusion reactors indicate that this polarization (or 
alignment) could survive long enough to enhance the performance 
of either type of reactor. A simple analysis of ICF driver require- 
ments leads us to conclude that the driver energy required for a 
target burn of fixed gain is proportional to the inverse cube of the 
fusion cross section. Therefore, increasing the cross section by 3/2 
reduces the required driver energy by more than a factor of 3. Be- 
cause the use of spin-polarized DT fuel in fusion reactors could 
lead to a large saving in laser energy, they authors have begun an 
effort to polarize DT, ren See ae stg alana 
and determining its spin-lattice relaxation time. 


52924 (UCRL—50021-84, pp 4.18-4.19) Cast polymer 
films. Scholten, J.A.; Behymer, R.D. Jun 1985. NTIS, PC 
A21/MF AO1. File Number DE86005297. 

In Laser program annual ee 1984. 

Low-Z, oxygen-free thin with structural integrity are 
desirable materials for x-ray laser substrates and fusion target cap- 
sules. For this reason, the authors have developed methods to 
obtain ultrathin films of polystyrene, a copolymer poly(butadiene- 
styrene), and polypropylene. Using a casting procedure, they can 
produce these films to accurate and uniform thicknesses. 


52925 (UCRL—50021-84, 5.2-5.4) Novette experi- 
ments: introduction. Campbell, £.M. Jun 1985. NTIS, PC 
A21/MF A0O1. File Number DE86005297. 

In Laser program annual report 1984. 

Experiments conducted in 1984 on the multi-terawatt, short- 
wavelength Novette laser were among the most productive ever 
completed by the LEAD Program. The authors made substantial 
progress in three areas of research: laser-plasma interaction, ablative 
compression, and soft x-ray laser studies. Experimental time on No- 
vette was devoted about equally to inertial confinement fusion 
(ICF)-related research and to the demonstration of a laboratory x- 
ray laser. 
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52926 (UCRL—50021-84, nt. Tene RED Wiles, 
metric instabilities. Drake, Turner, R.E.; Williams, 
E.A.; Kruer, W.L. a 1985. NTIS, PC A21/MF AOI. File 
Number DE86005297. 

In Laser program annual report 1984. 

This article summarizes the evidence for parametric instabil- 
ities observed during Novette experiments and places these results 
in historical context. More detailed discussions of key results can be 
found in subsequent articles in this section and in the 1983 Laser 
Annual. In recent years, the authors have seen the first use of mul- 
tikilojoule, submicron lasers, which produce larger, more collisional 
plasmas than were previously possible. Larger plasmas are a con- 
cern because their instabilities can grow to larger amplitudes and 
throughout larger volumes, scattering more light or producing 
more hot electrons. In contrast, the corresponding increase in colli- 
sions may help this situation by damping the plasma instabilities. 


52927 (UCRL—50021-84, pp 5.8-5.11) Summary of ab- 
sorption by gold-disk targets. Drake, R.P.; Lasinski, B.F. Jun 
1985. NTIS, PC A21/MF AO01. File Number DE86005297. 

In Laser program annual report 1984. 

This article reports the authors measurements and analysis of 
the absorption of 0.53-ym light by gold-disk targets irradiated with 
l-ns pulses by the Novette laser. These findings finalized prelimi- 
nary results reported in 1983. Absorption is defined as the differ- 
ence between incident laser energy and scattered light energy, di- 
vided by incident laser energy. For gold-disk targets, almost all the 
scattered light energy was at wavelengths near that of the incident 
green light. At most, a few percent was scattered at longer wave- 
lengths by the Raman instability. (In contrast, the amount of 
Raman-scattered light from exploding-foil targets sometimes ex- 
ceeded 10% of the incident laser energy.) 


52928 (UCRL—50021-84, pp 5.11-5.12) cette 
electron at short laser ae. * 


Kauffman, R.L.; Drake, R.P.; Lasinski, B. 
Jun 1985. NTIS, A21/MF AOl. 
DE86005297. 
In Laser program annual report 1984. 
Reducing the wavelength of laser light is expected to lower 


"ie Number 


cussed in earlier work. To verify the predictions of reduced su- 
prathermals, the authors converted one beam of the Novette laser 
to 0.26 ym, delivering up to 1.6 kJ of ultraviolet energy on target 
with 0.9-ns pulses. The authors used the filter-fluorescer diagnostic 
to measure the absolutely calibrated x-ray spectrum from 9 keV to 
several hundred keV. (The upper energy limit is not more specific 
because the highest-energy instrument channels have poor spectral 
definition.) Only the SRS parametric instability was measured, by 
means of filtered and calibrated photodiodes. 


52929 (UCRL—50021-84, pp 5.12-5.15) Stimulated 
Raman scattering hot-electron Drake, R.P.; 


W.L. * Sun 1985. NTIS, PC A21/MF AOI. File Number 


DE86005297. 

In Laser program annual report 1984. 

High-intensity laser light can excite parametric instabilities 
that scatter or absorb it. One instability that can arise when laser 
light penetrates a plasma is sub-quarter-critical stimulated Raman 
(SQSR) scattering. It occurs below the quarter-critical density of 
the incident light and involves the decay of the incident light wave 
into a scattered light wave and electron plasma wave. The scat- 
tered-light wavelength ranges from 1 to 2 times that of the incident 
light, depending on the plasma density and temperature. This arti- 
cle reports studies of SQSR scattering and hot-electron production 
in plasmas produced by irradiating thick gold targets with up to 4 
kJ of 0.53-ym light in 1-ns (FWHM) pulses. These studies have im- 
portant implications for laser fusion. Hot electrons attributed to the 
SQSR instability can increase the difficulty of achieving high-gain 
implosions by penetrating and preheating the fusion fuel. 
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52930 (UCRL—50021-84, pp 5.15-5.19) Evidence for 
collisional in high-energy Raman-scattering experi- 
ments at 0.26 ym. Turner, R.E.; Estabrook, K.G.; Kauff- 
man, R.L.; Bach, D.R. Jun 1985. NTIS, PC A21/MF A01. 
File Number DE86005297. 

In Laser annual rt 1984. 

Sinise ates 1.6 iS of 0. 26-~m wavelength light to ir- 
radiate thin burn-through targets show less SRS than similar experi- 
ments at 0.53 pm. At 0.26 wm, the SRS from high-Z gold targets is 
three orders or magnitude less than that from low-Z plastic (CH) 
targets irradiated at similar intensities. These results are the first 
direct observations of collisional damping of the Raman instability 

igh-Z targets as predicted by theory and simulations. 


52931 (UCRL—50021-84, PP 5.19-5.22) Exploding foil 
characterization. Drake, .; Estabrook, K.G. Jun 1985. 
NTIS, PC A21/MF AOl. File \ieoher DE86005297. 

In Laser program annual report 1984. 

During 1983 and 1984, the authors conducted experiments 
with exploding-foil targets to produce and characterize large plas- 
mas. The fabrication of these targets and preliminary results of the 
experiments were reported in 1984. This article presents the final 
results of experiments in which they used 0.53-ym light to irradiate 
thin CH foils. Gold foils were also used, and the results reported 
earlier. Similar experiments with 0.26-m light produced evidence 
for collisional damping of Raman scattering. 


52932 (UCRL—S50021-84, pp 5.22-5.27) oa brems- 
strahlung as 9 electron-density himesta te 

exploding-foil plasmas. Phillion, D.W.; Eoskeoee. K.G. Jun 
1985. NTIS, PC A21/MF AOI. File ‘Number DE86005297. 

In Laser program annual report 1984. 

This article describes a new diagnostic technique employing 
time-resolved photographic images of ultraviolet bremsstrahlung 
emission from hot, optically thin plasmas. This technique permits 
the calculation of the plasma electron density profile. It differs from 
traditional bremsstrahlung diagnostics, which are based on emission 
from dense, rather than thin, plasmas. 


52933 (UCRL—50021-84, pp 5.27-5.29) X-ray line spec- 
troscopy on exploding-foil plasmas. Phillion, D.W.; Esta- 
brook, K.G. Jun 1985. NTIS, PC A21/MF AOl. File 
Number DE86005297. 

In Laser program annual report 1984. 

X-ray line spectroscopy has been used to study the dynamics 
of exploding foils in underdense-plasma experiments. Time histories 
of the x-ray lines were modeled and correlate to experimental re- 
sults within 100 ps. A hydrodynamic simulation from LASNEX 
served as input to a code that solves time-dependent rate equations 
for atomic levels. The rate equations are used to calculate the ioni- 
zation balance and atomic-level population of an ion species as it 
moves through the time-dependent temperature and density profiles 
of the plasma. The predicted line intensities of this model generally 
agree with the observed line intensities, although ionization during 
the early ablation phase of the experiment is underestimated. This 
discrepancy might indicate that the high-energy tail of the electron 
distribution penetrates the denser plasma. 


— (UCRL—S50021-84, pp 5.29-5.31) Raman scatter- 
ing in exploding foils. Turner, R.E. Jun 1985. NTIS, PC 
A21/MF A01. File Number DE86005297. 

In Laser pro annual report 1984. 

Exploding-foil experiments allowed us to study parametric 
instabilities in plasmas with a large-scalelength density gradient. 
This article reports time-resolved spectroscopic measurements of 
SRS obtained during irradiation of foil targets with 0.53-ym light. 
The time-resolved SRS spectrum from a CH foil target irradiated 
with green light at 10'* W/cm? is shown. The authors analyzed its 
features as described below. From the laser frequency and SRS-fre- 
quency measurements, they inferred the plasma wave frequency by 
using the SRS phase-matching relationships. From the plasma wave 
frequency they estimated the density of the plasma at the density of 
the plasma at the site where scattering occurred. They consistently 
found that the highest-frequency (shortest-wavelength) SRS light 
from the CH targets was about 0.67 omega. The corresponding 
electron density is 0.09 n/sub c/, where omega is the laser fre- 
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quency, and n/sub c/ is the critical density. The highest-frequency 
SRS observed from gold targets was 0.6 omegao, corresponding to 
a density of 0.12 n/sub c/. 


52935 (UCRL—50021-84, pp 5.31-5.35) X-ray conversion 
efficiency. Kauffman, R.L. Jun 1985. NTIS, PC A21/MF 
A01. File Number DE86005297. 

In Laser program annual report 1984. 

In Novette experiments, the authors measured the conver- 
sion efficiencies for x-rays emitted from gold-disk targets. They ex- 
tended the experimental conditions to shorter wavelengths, larger 
spot sizes, and higher intensities than possible in earlier measure- 
ments with the Argus laser. X-ray conversion efficiency is defined 
as the energy E/sub x/ emitted by a target in thermal (0.1 to 1.5 
keV) x-rays normalized by the absorbed laser energy E/sub abs/. 
The conversion efficiency is a sensitive measure of the coupling of 
laser energy to high-density matter. Modeling of the conversion ef- 
ficiency is an integrated test of assumptions in laser absorption 
physics, hydrodynamics, and radiation physics. 


52936 (UCRL—50021-84, pp 5.35-5.38) Implosion ex- 
periments. Ze, F. Jun 1985. NTIS, PC A21/MF AO1. File 
Number DE86005297. 

In Laser program annual report 1984. 

In this article, the authors report the results of target implo- 
sion experiments with the multi-kilojoule, 0.53-~m Novette laser. 
Comparison with the results from the 1.06-ym Shiva experiments 
shows improved target compression with decreasing laser wave- 
length. Indirect-drive (x-ray-driven) target were used in these ex- 
periments. These targets consisted of DT fuel capsules mounted 
inside high-Z radiation cases, which were heated directly by the 
laser. Laboratory data show increased target compression at submi- 
cron laser wavelengths. The increase can be directly attributed to 
improvements in laser-plasma coupling such as a reduction in hot- 
electron preheating associated with short laser wavelengths. The 
preheating levels observed on Novette are consistent with the re- 
quirements for the implosion of targets on the Nova laser that are 
hydrodynamically equivalent to high-gain targets. They believe that 
the low neutron yields in the submicron-wavelength experiments 
may have been the result of inadequate drive symmetry or hydro- 
dynamic instabilities. The data suggest that problems of mix and 
asymmetry need to be resolved through further experiments. 


52937 (UCRL—50021-84, pp 5.50-5.51) Diagnostic de- 
velopment: introduction. Ceglio, N.M. Jun 1985. NTIS, PC 
A21/MF AO1. File Number DE86005297. 

In Laser program annual report 1984. 

In developing diagnostic techniques for the LEAD Program, 
the authors traditionally maintain a strong commitment to advanc- 
ing technologies. In 1984, the authors strengthened their technical 
base with highly advanced facilities to aid the development of new 
measurement techniques. 


52938 (UCRL—50021-84, pp 5.51-5.55) TGSS-EM: a 
time-resolved imaging spectrometer for the measurement of 
amplified spontaneous emission at soft x-ray wavelengths. 
Ceglio, N.M. Jun 1985. NTIS, PC A21/MF AOl. File 
Number DE86005297. 

In Laser program annual report 1984. 

In some of its most significant experiments of 1984, the 
LEAD Program achieved the production of amplified spontaneous 
emission (ASE) at soft x-ray wavelengths in laser-produced plas- 
mas. Experiments of this nature are sufficiently different from con- 
ventional laser-plasma experiments to cause us to rethink our phi- 
losophy of x-ray measurement. To meet the unique challenge posed 
by ASE measurement, it is necessary to redesign instrumentation 
and to devise new techniques. From these measurement issues 
evolved a transmission grating streak spectrograph with an ellipsoi- 
dal mirror (TGSS-EM). The primary components of the TGSS-EM 
are its mirror, a transmission grating, and a streak camera. This in- 
strument was used as a principal diagnostic on the recently com- 
pleted Novette x-ray laser experiments. The design, alignment and 
data obtained from this spectrometer are described. 
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52939 (UCRL—S50021-84, pp 5.55-5.57) X-ray CCD 
camera. Ceglio, N.M. Jun 1985. NTIS, PC A21/MF AO1. 
File Number DE86005297. 

In Laser pro annual rt 1984. 

A rr ah “development. program in x-ray optics must in- 
clude goals for improving x-ray detection. Newly developed 
charge-coupled devices (CCDs) make it possible to detect x rays 
electronically with low noise, high sensitivity, good spatial resolu- 
tion, real-time readout, and extreme positional stability. Such de- 
vices provide a significant advantage over x-ray film, with its com- 
bined problems of quality control, high grain noise, limited sensitiv- 
ity, and slow data turnaround. The authors have developed a direct 
x-ray-imaging CCD camera designed to test and characterize reflec- 
tion and transmission x-ray optics. It covers a spectral range from 
~ 0.5 to > 15 keV, and its high sensitivity allows the use of low- 
brightness laboratory x-ray sources. The front-illuminated, virtual- 
phase CCD, made by Texas Instruments, Inc., has a 390- x 584- 
pixel array. Since each pixel is 22 zm square, the total active detec- 
tor area is 8.6 x 12.8 mm. The pixel capacity is 4 x 10° electrons. 
The CCD operates in a temperature range from - 60 to - 100°C. it 
has an equivalent noise of ~ 30 electrons (rms) and exhibits a dark 
current less than 0.05 nA/cm?. 


52940 (UCRL—S50021-84, pp 5.57-5.60) Development of 
an X-ray framing camera, Stearns, D.G. Jun 1985. NTIS, PC 
A21/MF AO1. File Number DE86005297. 

In Laser pro; annual rt 1984. 

This article describes the einecie of a framing camera 
capable of recording an x-ray image with a time resolution of ~ 
100 ps and a spatial resolution of ~ 25 ym. The potential applica- 
tions of such an instrument have been described previously. The x- 
ray framing camera (XFC) will allow the direct observation of in- 
stabilities and asymmetries that can degrade the performance of 
fuel-pellet implosions. In a typical experiment, the imploding fuel 
pellet will be backlit by an intense laser-induced x-ray source, and 
the framing camera will record a radiography of the implosion 
event through an x-ray microscope. Since the frame duration of 100 
ps is much shorter than the duration of the implosion (>1 ns), the 
image will be a snapshot of the pellet at a particular stage of com- 
pression. Hence the XFC should be an ideal tool for diagnosing the 
dynamics of the implosion process. 


§2941 (UCRL—S50021-84, pp 5.60) Advanced neutron 
diagnostics for the Nova laser facility. Lane, S.M. Jun 1985. 
NTIS, PC A21/MF A0O1. File Number DE86005297. 

In Laser program annual rt 1984. 

Implosion experiments ‘ormed on Nova are expected to 
produce an increased yield of thermonuclear neutrons compared 
with that of earlier ICF experiments. This yield will make feasible a 
number of neutron-based measurements heretofore not possible. 
Laser fusion neutron diagnostics can be divided into two catego- 
ries: invasive and noninvasive. Invasive techniques require the 
placement of a tracer material in an interesting region of the target 
to be activated by the thermonuclear neutrons. Noninvasive tech- 
niques involve the energy, spatial, or temporal analysis of the neu- 
trons emitted from the target. After examining a host of diagnostic 
options from both categories for Nova, the authors decided to 
pursue both techniques. Ideas for some diagnostic systems are de- 
scribed. 


52942 (UCRL—S50021-84, pp 5.61-5.64) Measurement of 
the fuel <pr> of Nova. Lane, S.M.; Cable, M.D.; Graves, 
W.R.; Lerche, R.A.; Slaughter, DR; Wang, CL: Prussin, 
S.G. "Jun 1985. NTIS, PC A21/MF AOl. File Number 
DE86005297. 

In Laser pro annual report 1984. 

In 1984, fio authors investigated two methods for determin- 
ing the compressed fuel <pr> of Nova targets: neutron activation 
of a tracer material placed in a target; measurement of the neutron 
energy spectrum. The neutron-activation method requires that a 
special tracer material be placed in a relevant region of the target. 
This is an established radiochemical technique that has the advan- 
tage of being passive; that is, it is insensitive to target-produced x- 
rays, electrical noise, and gamma rays. Because the amount of 
tracer can be adjusted, this method can be made quite sensitive. 
The neutron-energy method takes advantage of the fact that the 
predominant interactions of the fusion neutrons before they leave 
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the target are with the fuel. Thus, a direct determination of the fuel 
<pr> can be made by measuring the neutron energy spectrum. 
This technique is not straightforward because of the low fuel areal 
density (pr < 300 mg/cm’) expected from Nova targets where 
only a few percent of the neutrons interact with the fuel. Therefore 
they must be measured in the presence of the large number of non- 
interacting neutrons. They studied a number of methods of measur- 
ing the neutron spectrum and concluded that a time-of-flight tech- 
nique employing a detector made of a large number of independent 
cells was the most attractive. 


52943 (UCRL—50021-84, pp 5.64-5.65) Fast-scintillator 
measurements. Graves, W.R.; Slaughter, D.R.; Lerche, R.A. 
Jun 1985. NTIS, PC A21 AOl. File Number 
DE86005297. 

In Laser program annual report 1984. 

The authors are investigating scintillators because their fast 
timing properties may be applied to the development of neutron 
diagnostics. Measuring the history of a target burn by direct obser- 
vation of DT neutrons requires a time resolution of 20 ps. An in- 
strument designed to measure the plasma ion temperature by neu- 
tron time of flight, when the flight path is = 1m, requires a detec- 
tor system with resolution of 60 to 100 ps. Fast plastic scintillators 
like NE111, BC-422, and SG180 typically have decay constants of 
about 1400 ps. With quenching, the decay constant can be de- 
creased to about 700 ps - still to slow for the instruments that they 
would like to build. One yet-unexploited property of fast scintilla- 
tors is their rise time. In 1984, they began experiments designed to 
measure scintillator rise times. For our application - the measure- 
ment of target burn histories - they are especially concerned with 
the temporal width of the sample excitation pulse, the temporal res- 
olution of our measurement system, and the need to characterize 
the excitation pulse and the scintillator output simultaneously. Ap- 
plication of plastic scintillators to a neutron streak camera is de- 
scribed. 


52944 (UCRL—50021-84, pp 5.65-5.67) Penumbral imag- 
ing for neutrons. Wang, C.L.; Kwabi, D.K.; Russoto, M.A. 
Jun 1985. NTIS, A21/MF AOl. File Number 
DE86005297. 

In Laser pro; annual report 1984. 

The =e first studied the possibility of using a simple pin- 
hole-camera geometry for neutron imaging. With this device, they 
concluded that a source intensity of 10‘ neutrons would be needed 
to obtain images of useful quality and 10-um resolution. Since the 
neutron flux expected from a Nova target is at most ~ 10% it is 
important to develop a new technique to image neutrons at lower 
fluxes. The authors considered two approaches to this goal: (1) 
using multiple pinholes, and (2) applying to neutrons the penumbral 
imaging technique developed for x-rays by Nugent and Luther- 
Davies at the Australian National University Laser Physics Labora- 
tory. Monte Carlo simulations of penumbral imaging are described 
here. 


52945 (UCRL—50021-84, pp 5.67-5.68) Ultrafast spec- 
trometer gating using a photoconductive switch. Wiedwald, 
J.D.; Nilson, D.G.; Christie, D.J. Jun 1985. NTIS, PC A21/ 
MF ’A01. File Number DE86005297. 

In Laser annual report 1984. 

Recent say tee experiments conducted on the Novette fa- 
cility employed instrumentation new to the LEAD Program. Two 
of these instruments - a microchannel-plate, grazing-incidence spec- 
trometer (McPIGS) and a slitless, intensified-readout, gated spec- 
trometer (SIRGAS)-had been used elsewhere, but either ungated or 
with relatively long gates. In order to detect the short burst of laser 
x-rays in the presence of a long-lived background, these instruments 
must be gated shortly after the laser x-rays arrive. A fast-gating ca- 
pability was developed and implemented on Novette, providing a 
gate-off time less than 200 ps. Two McPIGS and one SIRGAS 
were used in the x-ray laser experiments. 


52946 (UCRL—50021-84, pp 5.69-5.70) Improvements in 
streak camera electronics. Thomas, S.W. Jun 1985. NTIS, 
PC ‘A21/MF 1 A01. File Number DE86005297. 

In Laser program annual report 1984. 
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The authors improved the performance of the avalanche- 
transistor sweep circuitry in the streak cameras that are used for 
target and laser diagnostics by reducing trigger-timing drift, adding 
a circuit to monitor trigger delay, replacing the trigger transistor 
with a more reliable type, and adding a plug-in option that in- 
creases the sweep time to 50 ns. These changes make the camera 
data more reliable and extend the recording period to cover longer 
laser pulse and fusion experiment durations. 


52947 (UCRL—50021-84, pp 5.71-5.72) Short-pulse 
laser. Graves, W.R. Jun 1985. NTIS, PC A21/MF AO1. 
File Number DE86005297. 

In Laser program annual report 1984. 

The Nova experimental program requires diagnostics that 
can make time-resolved measurements with a resolution of 10 to 
100 ps. The development of many such instruments requires a 
stable source of optical pulses with energy ~ 1 mJ and duration 
<50 ps. The authors have installed an amplified, synchronously 
pumped, mode-locked dye laser to serve as this source. This system 
- the short-pulse facility (SPF) - was first activated and tested in 
1984. 


52048 (UCRL—50021-84, pp 5.72-5.73) Microfabrication 
facility. Hawryluk, A.M.; Stone, G.F. Jun 1985. NTIS, PC 
ie St A0l. 01. File Number DE86005297. 

Laser program annual report 1984. 

The ability to produce precise microstructure patterns has 
become an increasingly important part of the LEAD Program’s di- 
agnostic effort. Submicron fabrication techniques have been applied 
to produce x-ray optical components such as x-ray gratings, focus- 
ing zone plates, and normal-incidence mirrors. All of these applica- 
tions require fabrication control of a critical dimension as small as 
the x-ray wavelength. Technological advances in fabricating submi- 
cron structures also lend themselves to the production of macros- 
tructures such as thick gold zone plates for coded imaging. The mi- 
crofabrication processes applied to our work are based on tech- 
niques developed in the integrated-circuit industry. Our microfabri- 
cation facility was built to reproduce such techniques. 


52949 (UCRL—S50021-84, pp 5.73-5.75) Eikonix CID-1 
automated image reconstruction system. Stone, G.F.; Ceglio, 
N.M. Jun 1985. NTIS, PC A2i/MF A0Ol1. File Number 
DE86005297. 

In Laser annual report 1984. 

The chet dnedios and x-ray optics groups in the 
LEAD Program has acquired an automated image reconstruction 
system that reduces the time required to process zone plate coded 
image (ZPCI) data from laser fusion experiments. ZPCI is used ex- 
tensively as an ICF diagnostic for x-ray and charged-particle imag- 
ing. The advantages of the ZPCI technique are a significantly 
greater collection solid angle than pinhole camera imaging at equiv- 
alent spatial resolution and the ability to image higher energy x- 
rays than the grazing incidence reflection (GIR) x-ray microscopes 
currently in use. One disadvantage of the ZPCI technique has been 
the number of steps required to process the data when compared 
with other x-ray imaging techniques. The new Eikonix image re- 
construction system greatly reduces the processing time and per- 
mits faster data turnaround. 


52950 (UCRL—50021-84, pp 5.76-5.77) System update. 
Randolph, J.E. Jun 1985. NTIS, PC A21/MF AO1. File 
Number DE86005297. 
In Laser pro annual report 1984. 
The Laser ts Analysis Facility consists of two 
DEC computers - PDP-11/34 and a VAX/VMS-11/780; and a 
Perkin-Elmer 1010GM microdensitometer - a photodigitizing 
system (PDS). The PDP-11/34 is a dedicated machine used to con- 
trol the PDS, and the VAX is used for storage and analysis of ICF 
data and for general purpose computing. A one-way, fiber-optic 
link connects the LEAF VAX to the Nova VAX for transfer of 
shot data. Over the past year, major improvements were made in 
oS Oe OS eee ae 
ware was modernized by the addition of two high-speed tape 


Versatec Random Element Processor (REP), a high-resolution 
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color monitor, and two 1000-line-per-minute Versatec printer/plot- 
ters. Currently on order is an upgrade to the VAX central process- 
ing unit (CPU) that will increase its computing speed by about 
50%. 


52951 (UCRL—50021-84, pp 5.77-5.79) PDS capability. 
Stone, G.F.; Auerbach, J.M. Jun 1985. NTIS, PC A21/MF 
A01. File Number DE86005297. 

In Laser program annual report 1984. 

The LEAD Program has acquired a Perkin-Elmer PDS 
1010GM microdensitometer to digitize film data produced from 
Nova experiments. The digitizer will provide, for the first time, an 
in-house capability to rapidly photodigitize film up to 25 x 25 cm in 
area, in pixel sizes as small as 5 ym, and with optical densities up to 
5.11 D (optical transmission tau = 10/sup -5.11/). 


(UCRL—50021-84, pp 5.79-5.82) Electronic shot- 
hook. Lerche, R.A.; McCauley, E.W.; Shaw, J.G. Jun 1985. 
NTIS, PC A21/MF A01. File Number DE86005297. 

In Laser py annual report 1984. 

SHOTBOO a utility software package developed in- 
house with structured programming techniques. The software is de- 
signed to provide LEAD Program staff members with rapid, easy 
access to final experimental results. It is supported on the LEAF 
VAX-11/780 computer - an integral part of the LEAD Program. 
SHOTBOOK is based on the commercial relational data base man- 
agement system ORACLE. The application programs of SHOT- 
BOOK utilize DEC’s Forms Management System (FMS) and the 
graphics library DISSPLA. 


52953 (UCRL—50021-84, pp 5.82-5.87) Analysis soft- 
ware. Auerbach, J.M. Jun 1985. NTIS, PC A21/MF AO0Ol1. 
File aoe DE86005297. 

eee kee annual rt 1984. 

i past year, software development focused on: 
isiaihtiat ates to ck nema eae eee 
tween processing codes and the electronic shotbook, and increased 
capability to calculate x-ray response functions. To improve their 
analysis capability, the authors installed the latest versions of our 
two most-utilized commercial software packages: the DISSPLA 
graphics library and the ORACLE relational data base management 
system. 


52954 (UCRL—50021-84, pp 5.87-5.89) Nova communi- 
cations and data transfer. Auerbach, J.M. Jun 1985. NTIS, 
PC A21/MF AO1. File Number DE86005297. 

In Laser program annual report 1984. 

A typical target experiment on Nova will produce many me- 
gabytes of digitized data that must be processed and analyzed for 
proper interpretation of the iment. This article describes the 
form of the raw data produced at Nova for ultimate transfer to 
LEAF and the means for transfer. 


52955 (UCRL—50021-84, pp 5.89-5.91) Nova 
summary. Slivinsky, V.W.; Drake, R.P. Jun 1985. NTIS, PC 
A21/MF AO1. File Number DE86005297. 

In Laser program annual report 1984. 

The authors intend that Nova be the best diagnosed ICF re- 
search facility in operation today. The authors experience in pro- 
viding advanced diagnostics for previous laser systems will be ex- 
tended at Nova, and will be challenged by the development of new 
instrumentation to diagnose the more advanced targets made possi- 
ble by this powerful laser. Previous experience has shown that to 
understand target performance, the authors must have as complete 
a set of diagnostics as possible. The Nova diagnostics are divided 
into two sets: the basic set required for the initial Nova experiments 
and the more advanced set for later, generally more complex, ex- 
periments. The basic set will be operational for the first Nova shots; 
it was a Nova line item funded with Nova construction money. 
This basic set is presented in a table. 


52956 (UCRL—50021-84, pp. 5.91-5.94) Nova optical fi- 


ducial system. Graves, W.R.; Hildum, J.S.; Nilson, D.G. Jun 
1985. NTIS, PC A21/MF A0Ol1. File Number DE86005297. 
In Laser program annual report 1984. 
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The Nova optical fiducial system provides reference timing 
information to the fusion diagnostic streak cameras mounted on 
Nova. Timing signals are distributed in the form of optical pulses at 
0.35 pm. Their tests have determined that all diagnostic streak cam- 
eras, both optical and x-ray, are sensitive to the 3 omega fiducial 
pulse, and a usable signal is generated in each camera. Thus, the 
authors will have a single, absolute time base that relates all diag- 
nostics. The modifications necessary to do so will be incorporated 
into the diagnostic software packages. The Nova optimal fiducial 
system is composed of two subsystems: an optical fiducial laser sup- 
plying a short 3 omega light pulse and a fiber-optic distribution sub- 
system that delivers the light to various Nova diagnostics. These 
systems are described. 


52057 (UCRL—50021-84, pp 5.94-5.95) Electronic in- 
strumentation timing system. Wiedwald, J.D.; Phillips, G.E. 
Jun 1985. NTIS, PC A21/MF AOl. File Number 
DE86005297. 

In Laser pro; annual 1984, 

An cechoul i tonlen saan Oke serves two important func- 
tions has been implemented on Nova. First, pulses can be generated 
at precise, controlled times relative to the Nova system trigger. 
These pulses simulate experimental signals without the need for 
laser shots. Transient recorder and streak camera triggers can now 
be timed independently of the laser system, greatly reducing setup 
time. The second function of the Nova electronic timing system is 
to accurately cross time signals on transient recorders. In past ex- 
periments, signals were cross-timed assuming common breakout 
times. Now, fiducial signals that are common to all transient re- 
corders allow them to be independently cross-timed to an accuracy 
of better than 50 ps. 


52958 (UCRL—50021-84, pp 5.95-5.96) Microwave ex- 
periments. Mizuno, K.; DeGroot, J.S.; Estabrook, K.G. Jun 
1985. NTIS, PC A21/MF A01. File Number DE86005297. 
In Laser ual 1984. 
Microwave ve simulation experimen its were performed at the 


inhomogeneous plasma in a special section of an L-band wa- 
veguide (8.25 x 16.5 cm). Therefore, a well-defined TE:o mode of 
the microwaves interacts with the inhomogeneous plasma near the 
critical surface. The plasma is essentially collisionless because the 
electron mean free path is about 1 m, which is greater than the 
device dimensions. The plasma has an electron temperature T/sub 
e0/ = 3 eV, an electron-to-ion ratio T/sub e0/T/sub 
i0/ = 10, and a critical density n/sub c/ = 1.8 x 10’°cm™® 


52959 (UCRL—50021-84, pp 6.4-6.13) Solid-state 


single-segment : experimental results. Murray, 
J.E.; Powell, H.T. Jun 1985. NTIS, PC A21/MF AOl1. File 
Number DE86005297. 


eee the 1983 ais the authors have 
an extremely flexible Nd:glass disk amplifier, which 
ee ee oe The SSA has rectan- 
eg nag pe gated 


i Sates Ailes Aotads soeeite oapaabets tages to abv soraes 
major emphasis in the SSA is to maximize energy-storage ef- 

, the ratio of laser energy stored in the glass at peak gain to 
energy delivered to the lamps by the capacitor bank. The main 
features of the SSA are illustrated. The authors determined the per- 
formance of the SSA by measuring gain as a function of time using 
a cw Nd:YAG probe laser. The measured gains were converted to 
stored-energy densities and to efficiencies. They have emphasized 
measurement accuracy and ity to evaluate similar amplifi- 
er configurations and to reduce the need to repeat measurements. 


(UCRL—50021-84, pp 6.13-6.17) Single-segment 

: models and calculations. W.F.; Jancaitis, 

.; Powell, H.T. Jun 1985. NTIS, A21/MF AOI. File 
Number DE86005297. 
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In Laser program annual report 1984. 

Neodymium (Nd) absorption cross sections in various glasses 
are generally determined from the optical density of 5-mm-thick 
samples. For such thin samples and at typical values for Nd ion 
densities (107° to 1074 cm~*), the absorption in the wings of the 
major bands is weak. Consequently, the relative error in the calcu- 
lated cross section due to baseline subtraction becomes significant. 
The error is amplified when data on cross sections are used to pre- 


pumping 

such problems, they have analyzed transmission data for both 5-mm 
and 5-cm glass samples. The authors used the fitted values of the 
cross sections to generate the absorption spectrum at normal inci- 
dence of the 4.3-cm-thick, 4%-doped LG-660 slabs (doping-thick- 
ness product = 1.64 x 10" ions cm™*) used in the SSA. The instan- 
taneous pumping efficiency for Nd:glass by 1.5-cm-bore xenon 
flashlamps was obtained by convolving the predicted 

with the previously measured and absolutely calibrated 

sion spectra at the peak of the output for a wide range of lamp 
electrical inputs. Multipass pumping was also investigated. 


52961 (UCRL—50021-84, 
port. Hagen, W.F. Jun 1985. 
Number DE86005297. 

In Laser annual report 1984. 

The Geaas Hate Ia few Wadi, te tebeahe allies 
transport in a pump cavity for various lamp opacities and Nd ab- 
sorptions. The purpose of our evaluations was to improve our un- 
derstanding of amplifier performance and to provide guidance for 
improved amplifier designs. The authors reduced the complexity of 
our simulations by replacing individual components of the pump 
cavity with equivalent emitter and absorber surfaces that had iden- 
tical angular emission, absorption, and reflection characteristics 
averaged in space. The ray-tracing calculations were two-dimen- 
sional (2-D), while three-dimensional (3-D) corrections were intro- 
duced. 


6.17-6.24) Radiation trans- 
S, PC A21/MF A01. File 


52962 are * A 24-6.27) Pump uniformity 
and end effects. Hagen, W nite RS. S. Bowell, 1 
Jun 1985. NTIS, PC DMF AOl. File Number 
DE86005297. 

In Laser annual report 1984. 

Peaiemenee of ter Gis conles waliiy the-chdien of fadiane 
reflector, as discussed in the previous three articles. Both the end 
loss, which affects overall amplifier energy-storage efficiency, and 
the transverse variation of gain across the amplifier depend on the 
angular distribution of pump radiation. The authors have developed 
a model to calculate the angular-emission profiles from various 
flashlamp-reflector combinations and to estimate the resulting pump 
distributions. The authors have found qualitative and, in some 
cases, quantitative agreement with experimental observations. A 
better understanding of pump uniformity has been motivated fol- 
lowing the observation of optical distortions caused by nonuniform 
pumping. 


52963 (UCRL—50021-84, pp 6.27-6.34) Dependence of 
flashlamp performance on gas and bore size. Erlandson, 
A.C.; Powell, H.T. Jun 1985. NTIS, PC A21/MF AO1. File 
Number DE86005297. 
Le Laser annual report 1984. 

experiments are part of a continuing study on 
the testy of building affordable, large Nd-glass lasers with im- 
proved energy-conversion efficiencies. The authors have investigat- 
ed the radiant and electrical properties of 1.5- x 112-cm and 0.55- x 
112-cm refillable, clear-fused-quartz flashlamps with gas fills of 
xenon, krypton, and argon. The authors have made measurements 
of the lamp impedance parameter, overall radiant efficiency, and 
relative Nd-pumping efficiency over a range of input energies and 
esha cwescer'-mney, <anssrlaapemed vase fini “eral teed 
tends the range of bore diameters previously studied. 


52964 (UCRL—50021-84, pp 6.34-6.37) Chemical flash- 
lamps. Jancaitis, K.S. Jun 1985. NTIS, PC A21/MF AO1. 
File Number DE86005297. 

In Laser program annual report 1984. 
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The authors have characterized the optical output and 
Nd:glass pumping performance of large-scale Gibantite, 1.2-cm- 
inner-diam), metal-oxidizer chemical flashlamps supplied to us by 
G.T.E. Sylvania. The experimental results were obtained on the 
same test bed that was used to study xenon electrical flashlamps, as 
described in Dependence of Flashlamp Performance on Gas Fill 
and Bore Size, earlier in this section. The peak Nd inversion levels 
produced by the chemical lamps were = 10% of those generated 
by a xenon lamp of similar size and energy loading. The Peak Nd 
levels are in good agreement with predictions for the pumping rates 
in Nd:glass by a blackbody at the color temperatures of 3000° to 
5000°C, which they have measured during the burn of the pyro- 
technic lamp. 


52965 cones -84, pp 6.37-6.38) Electron-beam- 
pumped Goldhar HP Krupke, W.F. Jun 1985. 
NTIS, PC A21/MF AOl1. File Number DE86005297. 

In Laser program annual rt 1984. 

Electron excitation of solid-state scintillators, or phos- 
phors, can result in efficient generation of visible light confined to 
relatively narrow regions of the spectrum. The conversion efficien- 
cy can exceed 20%, and, with proper choice of phosphors, radi- 
ation can be obtained anywhere from the near infrared (IR) to the 
near ultraviolet (UV). These properties qualify the phosphors as a 
potentially useful pump source for new solid-state lasers. New 
phosphors are being developed for high-brightness television tubes 
that are capable of higher power dissipation. Here, an epitaxial film 
of fluorescing material is grown on a crystalline substrate with 
good thermal properties. For example, researchers at North Ameri- 
can Philips Laboratories have developed a cerium-doped yttrium 
aluminum garnet (YAG) grown on a YAG substrate, which has op- 
erated at 1 A/cm? at 20 kV without observed thermal quenching. 
The input power is higher by almost two orders of magnitude than 
that which can be tolerated by a conventional television phosphor. 
The authors describe tests of these new phosphors. 


52966 (UCRL—50021-84, pp 6.39-6.40) Sol-gel coatings. 
Jun 1985. NTIS, A21/MF AOl. File Number 
DE86005297. 

In Laser annual repori 1984. 

A new qucemoailion, antsombend AR detting was deveeged 
for the Nova silica and KDP optics. This coating was prepared 
from a silica sol in ethanol, obtained by the ammonia catalyzed hy- 
drolysis of tetraethyl silicate in ethanol. Optics were coated by dip, 
drain, or spin. After air drying, no further treatment was required. 
The coating consisted of layers of particles packed to yield an aver- 
age porosity of about 50%. This resulted in a coating refractive 
index near the value of 1.22 that is required to give a quarterwave 
narrowband coating on substrates with an index of about 1.5. The 
coating thickness could be varied either by changing the silica con- 
centration in the sol or by changing the withdrawal rate or spin 
speed of the optic during the coating process. Multiple coats could 
also be applied. The authors scaled up this process to coat Nova 
optics. Oxide coatings with a high refractive index have been inves- 
tigated as potential components for damage-resistant, dielectric HR 
coatings. These were prepared by application of solutions of metal 
chloride alkoxides to silica substrates. 


52967 (UCRL—50021-84, pp 6.40-6.44) Laser damage 
Milam, D.; Thomas, I.M. Jun 1985. NTIS, PC A21/ 
MF — File Nember Di Se a 


, 
apy ot ot We rile didibien, thie enite 
grouped into four sets: siloxane AR coatings on silica, sol AR coat- 
ings on silica, sol AR coatings on DKP, and coatings containing 
layers of progressively lower refractive index. The latter coatings 
were made by mixing the particulate silica in sols with the siloxane 
silica. They evaluated several sets of vacuum-deposited HR coat- 
ings. The first set was fabricated at Optical Coating Laboratory, 
Inc. to provide a second test of the usefulness of overcoat layers in 
improving thresholds of 0.355-um reflectors. These reflectors were 
deposited on substrates held at either 150° or 250°C, and each con- 
tained 25 quarterwave-thick layers alternating between MgF2 and 
Sc203. Some had halfwave-thick overcoat layers of either SiO. or 
of MgFs2. The substrates were made of BK-7 glass. They tested sev- 
eral crystals with nearly collimated beams that were approximately 
2 mm in diameter. In such tests, damage may occur at either a 
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front- or rear-polished surface, or at isolated inclusions in the bulk 
of the crystal. Only the threshold for the weakest part of a sample 
can be measured unambiguously. If the bulk threshold is low, a sur- 
face threshold measured at higher fluences is of questionable signifi- 
cance. Similarly, scattering of laser light from surface damage 
might shield inclusions in the bulk. 


52968 (UCRL—50021-84, pp 6.45-6.46) Laser glass: new 
laser-glass compositions. Stokowski, S.E. Jun 1985. NTIS, 
PC A21/MF A01. File Number DE86005297. 

In Laser pro annual report 1984. 

In colienalion ' with Schott Glass Technologies, Inc. and 
Hoya Optics, Inc., the authors continued development of new laser- 
glass compositions in 1984. Their two main applications are for ICF 
lasers and for high-average-power (HAP) lasers. The two applica- 
tions set somewhat different requirements for laser glasses and are 
listed. The glass compositions studied by Hoya and Schott during 
1984 are shown and the results are outlined. 


52969 (UCRL—50021-84, pp 646-647) Impurity quench- 
ing. Stowkowski, S.E. Jun 1985. NTIS, PC A21/MF AOI. 
File asaya DE86005297. 

rogram annual report 1984. 

In 1984 e authors measured the Nd-fluorescence quenching 
rates induced by OH”, iron, and copper impurities, thus expanding 
their previous studies on self-quenching by Nd ions. Schott Glass 
Technologies, Inc. prepared samples of the silicate glass LG-660 
and two phosphate glasses UP-91 and UP-16 with these impurities 
added. Nominally, 30, 100, and 300 pm of iron and copper were 
added to the melt. However, they determined the actual concentra- 
tions in the glass samples by measuring the optical absorption coef- 
ficients at the absorption band peaks. The additional decay induced 
by the impurities appears to increase linearly with increasing impu- 
rity concentration. The authors shows an example of the depend- 
ence. The additional decay rate induced per absorption coefficient 
(cm~*) of the impurity at the given wavelength is shown in a table. 
The table also lists the percentage increase in Nd decay rate over 
the decay rate extrapolated to the pure sample. All results are based 
on linear fits, which have regression coefficients greater than 0.98. 


52970 (UCRL—50021-84, 
kowski, S.E. Jun 1985. NTIS, 
Number DE86005297. 

In Laser program annual report 1984. 

During 1984 the authors observed the absorption spectra of 
the Nd laser transition *I/sub 11/2/ — ‘F/sub 3/2 in two laser 
glasses. This absorption is weak because the lower state is approxi- 
mately 1800 cm™! above the ground state and has a small popula- 
tion. The authors measured the absorption spectra in the phosphate 
glass LG-750 and the silicate glass LG-660. 


6.47-6.48) Nd spectra. Sto- 
PC A21/MF AOl. File 


52971 (UCRL—50021-84, pp 6.48-6. 7 Measurements 
of weak one- and two- absorption in oxide 
White, W.T. III. Jun 1985. NTIS, PC A21/MF AOl1. File 
Number DE86005297. 

In Laser annual 1984. 

do. ganh Cf de seneattht ane tis Galle cated eam 
laser glasses, the authors measured the two-photon absorption 
(2PA) coefficient 8 of some highly transparent oxide glasses. The 
authors tested several alkali silicate compositions (LG-650, LG-660, 
LG-670, and LSG-91H), several borosilicates (BK-3, BK-7, and 
BK-10), and one phosphate (LG-750). 


52972 (UCRL—50021-84, pp 6.49-6.50) High-dynamic- 
range quadrature experiments. Eimerl, D. Jun 1985. 
NTIS, ve pre ip A01. File Number DE86005297. 
annual report 1984. 
second harmonic generation (SHG) scheme 


range. 

Saeees areciicns septum amas 
sion efficiencies (>95%) over a wide range of drive intensities and 
that this efficiency can be attained using pulses that are Gaussian in 
space and time. 
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52973 (UCRL—50021-84, pp 6.50-6.56) Nova frequency- 

on-array devel t. Gonzales, R.; Henesian, M.A.; 
Milam, D.; Weinzapfel, C.L. Jun 1985. NTIS, PC A21/MF 
AOl1. File Number DE86005297. 

In Laser annual rt 1984. 

The qetinen lave oan detailed second-harmonic gen- 
eration (SHG) and third-harmonic generation (THG) measurements 
on the Cyclops laser system to support development of the Nova 
frequency-conversion array. Recent measurements using Nova pio- 
duction sol-gel coated 27- x 27- x 1-cm KDP crystals have resulted 
in 80% energy conversion to the third harmonic as measured by 
calorimetry. Their results for frequency conversion are in reasona- 
ble agreement with computer-code calculations and indicate the 
high sensitivity of cascade THG to fundamental-beam polarization 
angle and to the alignment of the third-harmonic crystal. 


52974 (UCRL—50021-84, pp 6.56-6.60) Plasma-electrode 
cell. Goldhar, J.; Henesian, M.A. Jun 1985. NTIS, 
PC A21/MF AOI. File Number DE86005297. 

In Laser program annual report 1984. 

Large-aperture optical switches are of great potential impor- 
tance for the realization of the next generation of high-energy ICF 
lasers. The authors proposed a new approach to the problem of de- 
signing large-area electro-optical switches and recently tested small- 
scale devices. They used ionized gas as large-area conducting elec- 
trodes for longitudinal electrooptic switches. Using plasma elec- 
trodes, they built a Pockels cell with an open aperature of 26 x 26 
cm and a Z-cut KDP crystal with dimensions of 27 x 27 x 1.1 cm. 
The device is the largest high-performance optical switch ever built 
and can now be developed for integration into new laser systems 
with large architectures. 


52975 (UCRL—50021-84, pp 6.61-6.62) Nonlinear and 

materials: nonlinear materials laboratory. Eimer, 
D.; Velsko, S.P. Jun 1985. NTIS, PC A21/MF AOl1. File 
Number DE86005297. 

In Laser program annual report 1984. 

This year the program launched a new project in nonlinear 
materials. Its purpose is to identify materials whose properties (non- 
linear and otherwise) permit reduced cost and improved laser per- 
formance. The program’s primary focus is on harmonic generation 
and electrooptic switching for fusion lasers; the secondary focus is 
on high-average-power lasers. Their scientific aim is to lay a solid 
basis for optimizing nonlinear materials for high-power-level appli- 
cations. 


52076 © (UCRL—50021-84, 1-84, pp 662-6. .64) Crystal 


try and the erl, D. Jun 1985. ‘NTIS, 
PC A21/MF AO1. File Number DE86005297. 

In Laser annual report 1984. 

The cuaseh te new electrooptic materials to improve laser 
settienanss til dhdhas edt taaiigseaiien ten octet of eon 
didate materials for a desired application. If a set of criteria is used 
to set up screening tests, the number of candidates to evaluate can 
be reduced. One such criterion is the well-known requirement that 
there be no inversion center in the crystal structure. Of the 32 crys- 
tal classes only 18 are acentric. The objective of the present study 
was to determine the relative merits of the acentric crystal classes 
for use in large-aperture electrooptic devices. This objective im- 
poses two new requirements: the applied field must be nearly col- 
linear with the beam direction, and there must be no depolarization 
of the beam. 


52977 (UCRL—50021-84, pp 6.64-6.66) Crystal symme- 
try and noncritically harmonic conversion. 
Eimerl, D. Jun 1985. NTIS, PC A21/MF A0O1. File Number 
DE86005297. 

In Laser program annual report 1984. 

The authors studied the conditions on the linear indices and 
crystal symmetry under which NCPM is possible with a nonzero 
nonlinear coupling. The goal of this study was to understand the 
limitations of crystal symmetry in NCPM three-wave mixing. A 
thorough analysis of phase-matching in biaxial! media showed that 
the only way to achieve NCPM is to arrange for propagation along 
one of the dielectric axes. In uniaxial media, NCPM is achieved by 
propagation in any direction in the plane perpendicular to the polar 
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axis. Their analysis of the coupling coefficients for these orienta- 
tions is given. 


52978 (UCRL—50021-84, Pp 6.66-6.70) Electrooptics in 
the biaxial crystal BaMgF.. Goldhar, J.; Henesian, M.A. Jun 
1985. NTIS, PC A21/MF AO1. File Number DE86005297. 

In Laser program annual report 1984. 

The authors considered several orthorhombic, biaxial crys- 
tals as materials for use in electrooptic switches, and they investi- 
gated their angular sensitivity for propagation along an optic axis 
and their thickness tolerances for propagation along a dielectric 
axis. In particular, they measured the half-wave voltages for longi- 


52979 (UCRL—50021-84, Pp 6.70-6.71) New harmonic 
materials: index engineering. Eimerl, D. Jun 1985. NTIS, PC 
A21/MF AO1. File Number DE86005297 

In Laser program annual report 1984. 

In Laser program annual report 1984, i 
dices of a material to obtain NCPM over a range of wavelengths. 
The index is adjusted either by doping the crystal or by making 
solid solutions. The index adjustments affect the lattice constants 
and the UV absorption edge, changing both the birefringence and 
the wavelength dispersion. By an adroit choice of materials, some 
decoupling between the changes in the birefringence and the dis- 
persion can be arranged. The concept was tested using the group of 
KDP homologs. 


52980 (UCRL—50021-84, pp 6.71-6.75) Rapid growth of 
KDP crystals. , J.F. Jun 1985. NTIS, PC A21/MF 
A01. File Number DE86005297. 

In Laser program annual report 1984. 

The authors immediate objective during 1984 was to in- 
crease the growth rate of KDP single crystals from the industrial 
rate of 1.5 mm/day to about 15 mm/day. The authors have per- 
formed a heat and mass-transport analysis of a canonical growth 
system with separate chambers for crystal growth, stock dissolu- 
tion, and super-heating. This analysis of multizone crystallizers 
yielded the transfer rates required for high-rate growth. They de- 
veloped a semiempirical model using hydrodynamics, mass-trans- 
port, and growth kinetics to predict the operating conditions neces- 
sary for high-rate growth in three candidate cell 
This model has been verified for 20- to 25-mm crystals grown at 
rates as high as 1 mm/h using a turbine to enhance solute flux to 
the pyramidal faces. Finally, they identified three in situ, non-de- 
structive techniques for the determination of supersaturation that 
are based on differential measurements of solution density, buoyan- 
cy, and electrical conductivity. 


52981 (UCRL—50021-84, pp 6.75-6.80) 

and laser studies of gadolinium gallium garnets. Caird, J.A 
Shinn, M.D. Jun — NTIS, PC A21/MF AOl. File 
Number DE86005297 

In Laser annual 1984. 

In Laser program annual report scandium gallium 
quunes suas ieeeenedpaeau ie tode tatiana 
to be identified that can be grown in sufficient size and with an op- 
tical quality consistent with the the cross section of the Nd active 
ion and the ASE and parasitic limits to permit validation of the 
design concepts for high-average-power lasers. It is important to 
recognize that the nonlinear refractive index of GSGG is too large 
for this material to be considered for ultimate application in a 
fusion power plant. Nonetheless, in addition to serving as an appro- 
priate surrogate for design-concept studies, it has other potentially 
useful applications. 


52962 (UCRL—50021-84, Ae 80-6.83) Studies of other 
at a ee ; Shinn, M.D.; Newkirk, 

H.J. Jun i985, NTIS, PC A21/MF 
AOL. File Number DE86005297. 

In Laser program annual report 1984. 

The authors interest in other crystal systems is motivated by 
material requirements for ultimate laser fusion applications. For 
such applications, GSGG:Cr,Nd and other oxide gallium garnets 
are excluded by their large nonlinear refractive indices. In addition, 





70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


the linear refractive index of GSGG is large (n similarly ordered 
1.94), which leads to a reduced fluorescence lifetime. Furthermore, 
the emission cross section is too large for fusion applications. One 
promising alternate concept is Cr,Nd co-doping of a fluoride host 
crystal. The lower crystal field in fluoride hosts facilitates efficient 
energy transfer to the Nd ion by broadening Cr emission bands and 
increasing their overlap of the Nd absorption bands. 


52963 (UCRL—S50021-84, 
Newkirk, H.W. Jun 1985. 
Number DE86005297. 

annual rt 1984. 

Ano. ptt of thal contianiagy gflost to suplily quam. wide 
variety of crystals for evaluation, several additional crystal-growth 
stations were constructed and placed into operation during 1984. 
This equipment is located in Building 241, Chemistry and Materials 
Science Department, together with the hydrofluorination systems 
already operating. The stations permit the preparative chemistry of 
high-purity starting materials and the single crystal growth of oxide 
and fluoride compounds to 2000°C. 


6.83-6.84) Crystal growth. 
S, PC A21/MF AOI1. File 


52984 (UCRL—50021-84, pp 6.84-6.85) Multimegajoule 
laser projects: Development objectives. Holzrichter, J.F. Jun 
1985. NTIS, PC A21/MF AOl1. File Number DE86005297. 

In Laser program annual report 1984. 

To meet our objective of constructing a 5- to 10-MJ, short- 
wavelength laser for $200 to 300 million (overnight construction 
cost), the authors must reduce the recurring costs of the laser hard- 
ware by at least tenfold, compared to those costs for the Nova laser 
project. In addition, they plan to use man-power (design and assem- 
bly), diagnostics, and target-system costs that are similar to those 
on Nova. The cost breakdown of the Nova project and a proposed 
breakdown for a conceptual multipass system that they invented in 
1984 are shown. To meet the cost objectives, they have instituted 
research programs to reduce costs in all areas of technical activity. 
They have made considerable progress in these areas. 


52985 (UCRL—50021-84, pp 6.85-6.87) Multimegajoule 
laser project: new compact multipass laser design. Holz- 
richter, J.F. Jun 1985. NTIS, PC A21/MF AOl. File 
Number DE86005297. 

In Laser program annual report 1984. 

A simple laser design that has the fewest laser components 
of all fusion systems that the authors have studied and that packs 
closely, thus minimizing space requirements is shown. The Ad- 
vanced Laser Program objectives are determined by the require- 
ments of the subsystems. The requirements consists of the following 
elements: high damage thresholds on reflectors; AR layers and 
dichroic coatings; high-efficiency amplifiers; low-cost production of 
laser glass, pulse power, and optical elements; and special optical 
elements, such as an effective phase conjugator and isolator. The 
combination of a compact architecture and lower-cost, higher-per- 
formance components can lead to significant reduction in overall 
system cost. 


52986 mip aaa 6.87-6.92) ae 
laser project: comparison of Pleasance, L.D.; 
Trenholme, J.B. Jun 1985. NTIS, PC A21/MF AOl. File 
Number DE86005297. 

In Laser program annual rt 1984. 

Watis das Geek cenadee, Ae. cater ‘eeest coutwest 0 cew 
laser system if ICF experiments are to be extended to higher ener- 
gies. An economically attractive laser system will require improve- 
ments in both performance and reduction in unit costs by one order 
of magnitude compared with present systems. Significant improve- 
ments in the unit costs of construction could be achieved by chang- 
ing the optical or architecture of the laser system. 


The authors have explored several configurations in detail during 
1984. 


82087 © (UCRL—50021-84, pp 6.93-6.95) 


evap- 
oration of metal dusts. Kulander, K.C.; Powell, H.T. Jun 
1985. NTIS, PC A21/MF A011. File Number DE86005297. 


of Group Ila and IIb elements. These metals have several 
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characteristics that make them attractive as possible storage media 
in laser systems. The authors predict that this method is capable of 
yielding high, uniform concentrations of metal atoms in a cool, but 
reasonably high-pressure, background gas. Their proposed method 
would use an optical technique for evaporation of metal dusts, 
which has the advantage that the energy is used efficiently to 
produce vapor atoms. The medium remains relatively cool because 
photons are absorbed only by the metal particles and not by the 
buffer gas. They find that the light intensity produced by standard 
flashlamps is adequate to evaporate Group Ila and IIb metals if the 
particle diameter is on the order of a few microns. Metal dusts with 
particles of this size apparently are readily available and are ideal 
for dispersion into a rare-gas medium. 


52988 (UCRL—50021-84, 6.95-6.97) Resonant 
charge-exchange excimer system. ee T.N.; Hazi, A.U. 
Jun 1985. NTIS, PC A21/MF _ AOI1. File Number 
DE86005297. 

In Laser program annual report 1984. 

The authors continue to explore new media that have the 
potential for converting electrical energy to light more efficiently 
than current pump sources. One system that has been examined 
previously is a class of heteronuclear ions with emission bands cor- 
responding to radiative charge-transfer transitions of a particular 
type. The authors have carried out a theoretical study of a rare-gas 
alkaline-earth ionic system (MgXe)*. The kinetics of such a system 
may be significantly influenced by the fact that the charge-ex- 
change reaction is nearly resonant (A E = 0.05 eV) and produces 
excited magnesium ions in the 3p ?P° state. As expected, their cal- 
culations showed that there is a XeMg* potential-energy curve dis- 
sociating to Xe + Mg* (3p), which is bound by more than 1 eV. 
Three-body collisions might well be expected to produce Mgt 
(3p)Xe on a time scale that competes with three-body formation of 
Xe,* if the Mg density can be made large enough. They would 
then expect to observe fluorescence in a red-shifted 3p —» 3s bend 
of Mg*. 


— (UCRL—50021-84, pp 6.97-6.100) Group II-rare- 

excimer systems. Rescigno, T.N.; Orel, A.E. Jun 1985. 
NTIs, PC A21/MF A0O1. File Number DE86005297. 

In Laser program annual rt 1984. 

Group II metal atoms all have closed-shell ns*) electronic 
configurations. The ground electronic states of Group II-rare-gas 
systems are therefore van der Waals molecules, as are those of 
interacting rare-gas atoms, with predominantly repulsive interac- 
tions. The low-lying excited states of these systems, which correlate 
with the n*P and n'P excited metal atoms, are only weakly bound. 
Thus, the excimer bands would be on the wings of the metal-vapor 
lines. They would be characterized by low gain coefficients per ex- 
cited atom, homogeneous broadening across the excimer band, and 
the necessity for high rare-gas densities to ensure adequate concen- 
trations of transient excimer molecules. 


52990 (UCRL—50021-84, 6.100-6.101) Electronic 
chemical laser. Kulander, K.C. Jun 1985. NTIS, PC A21/ 
MF AO1. File Number DE86005297. 

In Laser 


age potenti 
lead to a large-scale fusion laser system. Much of their theoretical 
work is discussed elsewhere in this section, but, in addition, they 
funded two outside experimental efforts involving the metastable 
Na(A*Z/sub u/*) state. This state is attractive because of its 2-s 
lifetime, its 6.2-eV excitation energy, and its stability with respect 
to quenching, except by atoms or molecules that can undergo a 
spin-changing excitation in the process. Therefore, the Na(A*=/sub 
u/*) state is similar to the O,(a*A/sub g/) state, which has been 
used successfully in the oxy; ine excitation-transfer laser, 
encept thet the Ne(A*2/eub u/*) state has considerably more 
energy to yield. The first experimental study involved searching for 
new methods to produce the Na(A) state, either through photodis- 
sociation or chemical reaction. The second study involved measur- 
ing the excitation-transfer rates to metastable levels of selected mol- 
ecules with shorter radiative lifetimes (shorter lifetimes make such 
molecules better candidates for laser media). 
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52991 (UCRL—50021-84, pp 7.3-7.5) Power reactor 
design trends. Hogan, W.J. Jun 1985. NTIS, PC A21/MF 
A01. File Number DE86005297. 


In Laser program annual report 1984. 
Cascade oo Pulse Star represent new trends in ICF power 


reactor design that have emerged in the last few years. The most 
recent embodiments of these two concepts, and that of the 
HYLIFE design with which they will compare them, are shown. 
All three reactors depend upon protecting structural elements from 
neutrons, x rays and debris by injecting massive amounts of shield- 
ing material inside the reaction chamber. However, Cascade and 
Pulse Star introduce new ideas to improve the economics, safety, 
and environmental impact of ICF reactors. They also pose different 
development issues and thus represent technological alternatives to 
HYLIFE. 


52992 Lge Go pp 7.5-7.7) Cascade reactor: 
introduction. Pitts, JH. Jun 1985. NTIS, PC A21/MF AOl. 
File Number DE86005297. 

In Laser program annual report 1984. 

Cascade is a concept for an ultrasafe, highly efficient, easily 
built reactor to convert inertial-confinement fusion energy into 
electrical power. The Cascade design includes a rotating double- 

chamber in which a moving, 1-m-thick ceramic granu- 
lar blanket is held against the reactor wall by centrifugal action. 
The granular material absorbs energy from the fusion reactions. 
Accomplishments this year associated with Cascade included im- 
provements to simplify chamber design and lower activation. The 
authors switched from a steel chamber wall to one made from sili- 
con-carbide (SiC) panels held in compression by SiC-fiber/Al-com- 
posite tendons that gird the chamber both circumferentially and ax- 
ially. The authors studies a number of heat-exchanger designs and 
selected a gravity-flow cascade design with a vacuum on the pri- 
mary side. This design allows granules leaving the chamber to be 
transported to the heat exchangers using their own peripheral 
speed. The granules transfer their thermal energy and return to the 
chamber gravitationally: no vacuum locks or conveyors are needed. 


52993 (UCRL—50021-84, pp 7.7-7.10) Cascade reactor: 
Chamber structural design. Creedon, R.L.; Maya, I.; Pitts, 
J.H. Jun 1985. NTIS, PC A21/MF A0Ol. File Number 
DE86005297. 

In Laser program annual aot separa £9 


The low-activation chamber Asoaetl for Cascade is con- 
structed of 2-cm-thick, box-shaped panels of SiC that are each 
about 50 cm on a side. The chamber is held together in compres- 
sion by an axial and circumferential net of 3-cm-diam SiC-fiber/Al- 
composite tendons. The sources contributing to the total stress in 
the Cascade reaction chamber were previously identified and calcu- 
lated for a metallic chamber design. Following the same methodol- 
ogy, the stresses were calculated for a SiC chamber with a 2-cm- 
thick wall, and a 1-m-thick LigO blanket rotating at 40 rpm. The 
reaction-chamber heat-exchanger design is shown from two differ- 
ent angles. The granule stream ejected from the chamber shelf by 
the scoop is directed along a throw duct and is then caught by the 
heat exchanger. The heat-exchanger tubes are completely sub- 
merged below the granules. As granules are removed from the 
chamber, an equivalent amount of granules automatically flows 
through the heat exchanger and the hopper, and back to the reac- 
tion chamber. They examined the physical space requirements and 
configuration of the components that make up the primary heat 
transport system of Cascade. 


52994 (UCRL—50021-84, pp 7.10-7. 12) Cascade reactor: 
chute flow experiments. Pitts, J.H. Jun 1985. NTIS, 
PC A21/MF A01. File Number DE86005297. 

In Laser program annual report 1984. 

The authors conducted a series of experiments with the in- 
clined rectangular chute to determine the flow characteristics of the 
Cascade granular blanket. These experiments, combined with the 
analysis described in the next article, were used to establish the 35° 
half-angle of the Cascade double-cone-shaped chamber. Their ex- 
periments show that a two-layer moving granular blanket is feasi- 
ble. The top layer is thin, has high speed, and has almost complete 
mixing. The rest of the blanket moves more slowly, with a velocity 
that decreases with radius in a parabolic fashion. Two-layer flow 
enhances the thermal properties of the blanket because about one- 
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third of the fusion energy is deposited in the thin, fast-moving 
layer. Hence, the temperature rise in this layer can be kept closer to 
that in the remainder of the blanket and a higher average blanket 
exit temperature is obtained. 


52995 (UCRL—50021-84, 7.12-7.17) Cascade reactor: 
motion of single frictional on rotating cylinders and 
cones, Walton, O.R. Jun 1985. NTIS, PC A21/MF AOl. 
File Number DE86005297. 

In Laser program annual report 1984. 

Laboratory tests last year verified that the authors could 
achieve a granular layer flowing continuously on the inside of a ro- 
tating horizontal cone. This year, they obtained multilayer flow on 
inclined chutes. They think that such a flow pattern can also be ob- 
tained on the inside of rotating cones with proper design of the 
inlet and exit regions. It is necessary to maintain a clear, open space 
in the central region of the chamber for injection of fusion pellets 
and the laser or ion beams into the Cascade reactor. Also, to deter- 
mine the final chamber shape and size, it is necessary to know what 
cone half-angle the inner granular surface is likely to form. They 
analyzed the motion of single frictional granules on rotating cylin- 
ders and cones to address these two questions. 


52996 (UCRL—50021-84, pp 7.17-7.24) Cascade reactor: 
high-temperature blanket options, Maya, L.; Porter, 
J.T.; Price, R.J.; Pitts, JH. Jun 1985. NTIS, PC A21/MF 
A01. File Number DE86005297. 

In Laser program annual report 1984. 

In this article, the authors present a number of high-tempera- 
ture blanket-design options available to Cascade. They examine the 
high-temperature material options for the surface layer and include 
analyses of mechanical properties for thermal stress resistance and 
irradiation stability. Material temperature-limit suggestions are 
based on compatibility of the surface layer with materials used for 
tritium breeding, the chamber, and the heat exchanger. Finally, 
they calculate the overall thermodynamic, and thus power-produc- 
ing, potential of the selected blanket designs, and arrive at a refer- 
ence design for subsequent, secondary system design and tritium 
analyses. 


52997 (UCRL—50021-84, pp 7.24-7. —* Neutronics of 
three blanket options for Cascade. Meier, W.R. Jun 1985. 
NTIS, PC A21/MF AO1. File Number DE86005297. 

In Laser program annual report 1984. 

A comparison has been made of the neutronic characteristics 
of three blanket options for the Cascade chamber. All three blan- 
kets feature a relatively thin inner region followed by a thicker 
outer region in which tritium is bred. The first option has an inner 
region of SiC, which is primarily used to protect the outer, LizO 
region from the x rays and debris emitted by the target. The second 
option uses Be,C in the inner region and LiAlO2 in the outer 
region. In this case, the BezC not only protects the LiAlO2 from 
the short-ranged radiation, but it also provides the neutron multipli- 
cation needed to obtain a tritium breeding ratio greater than unity 
with LiAlO,. The neutron multiplication is the result of (n,2n) reac- 
tions with Be. The third option uses BeO in the inner region and 
LiAIO; in the breeding region. 


52998 (UCRL—50021-84, pp 7.25-7.26) Energy - 
tion profile in the Cascade blanket. Meier, W.R. Jun 
1985. NTIS, PC A21/MF AO1. File Number DE86005297. 

In Laser program annual report 1984. 

The reference granular-blanket concept for Cascade features 
an inner multiplier layer of BeO followed by a tritium breeding 
layer of LiAlO:. The authors performed neutronics calculations to 
determine the energy-deposition profile in the blanket. This infor- 
mation was used by Ga Technologies to calculate the temperature 
profile in the blanket, the blanket flow requirements, and, based on 
the outlet temperatures and flow rates, the expected energy conver- 
sion efficiency for the plant. Three different effective thicknesses 
for the multiplier - 4, 12, and 30 cm - were evaluated. (The effec- 
tive thickness is the product of the geometric thickness and the 
40% packing fraction of the BeO granules.) 
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52999 ucat sont: -84, pp 7.26-7.30) Cascade reactor: 
heat exchanger Winkier, E.O.; Maya, I.; Pitts, J.H. 
Jun 1985. NTIS, PC A21/MF AO1. File Number 
DE86005297. i ial 

In Laser program anni rt 

The euttnes examined four hestanchanger concepts: fluid- 
bed immersed-tube, fluid-bed direct contact, gravity-flow cascade 
(with helium gas in the interstices), and gravity-flow cascade (with 
vacuum in the interstices). Heat-transfer models and correlations 
can be applied with reasonable confidence for the case of a moving 
granule bed flowing over heat exchanger surfaces that are under 
vacuum, or with interstitial helium gas. Fluid-bed heat-transfer cor- 
relations are also available for immersed-tube heat-exchange sur- 
faces. The secondary fluid can be either helium or water, but for 
this study, they evaluated the heat exchangers for uniform second- 
ary steam-side conditions of conventional, superheated steam tur- 
bine cycles of modern fossil-fired power plants. All concepts use 
double-walled tubes to minimize tritium permeation into the steam 
and to reduce the possibility of water leaks into the blanket. They 
chose granule inlet and outlet temperatures to the heat exchanger 
as 1200 K and 800 K. The resulting designs are summarized in a 
table and discussed. 


53000 (UCRL—50021-84, pp 7.30-7.31) Cascade reactor: 
granule fabrication processes. Erlandson, O.D.; Winkler, 
E.O.; Maya, L.; Pitts, J.H. Jun 1985. NTIS, PC A21/MF 
A01. File Number DE86005297. 

In Laser program annual report 1984. 

A key feature of Cascade is the granular blanket. Of the 
many blanket material options open to Cascade, fabrication of LixO 
granules was felt to offer the greatest challenge. The authors ex- 
plored available methods for initial LigO granule fabrication. They 
identified three cost-effective processes for fabricating LizO gran- 
ules: the VSM drop-melt furnace process, which is based on melt- 
ing and spheroidizing irregularly shaped LizO feed granules; the 
LiOH process, which spheroidizes liquefied LiOH and uses GA 
Technologies’ sphere-forming procedures; and the LieCOs sol-gel 
process, used for making spherical fuel particles for the high-tem- 
perature gas-cooled reactor (HTGR). Each process is described 
below. 


53001 (UCRL—50021-84, pp 7.31-7.36) Cascade reactor: 
chamber clearing time. Hogan, W.J.; Pitts, J.H.; Peterson, R. 
Jun 1985. NTIS, PC A21/MF AO0Ol. File Number 
meer 

TO annual rt 1984. 

With ac Sislon wale, eatin mebtotial:le, sepestaed:thees the 
surface of the granular bed. This vaporized material must be re- 
moved from the chamber before the next pulse can be fired. In gen- 
eral, because of the large chamber size and short time between 
pulses, it is impractical to use mechanical pumps to remove the va- 
porized material from the chamber. The authors studies indicate 
that the recondensation of the vaporized material on the surfaces 
inside the chamber may determine the maximum permitted pulse 
rate. In this article, the authors separate the problem of determining 
the chamber clearing time into four parts. First, they estimate the 
amount of mass initially vaporized from the granular blanket and 
the amount of energy in that mass. Second, they estimate the tem- 
perature profile in the remaining material. Third, they estimate how 
rapidly the vapor flows into the granular blanket. And fourth, they 
use the CONRAD code to estimate the energy and mass transfer 
between the vapor and the wall. They discuss these parts, in order, 
below. 


53002 + (UCRL—50021-84, pp 7.36-7.38) Pulse Star reac- 


tor: polonium issues. Blink, J.A.; Meier, W.R.; Hoffman, 
N.J. Jun 1985. NTIS, PC A21/MF A0l. File Number 
DE86005297. 

In Laser pro; annual rt 1984 

The tps peeniilios of lead in the Li:rPbss (LiPb) coolant of 
Pulse Star can lead to production of significant quantities of *!°Po - 
an alpha emitter with a 138-day half-life - by neutron activation. 
This half-life is long enough that the **°Po would not decay away 
before human contact, in the hypothetical case of a polonium re- 
lease from a reactor, and short enough that the alpha-emission rate 
from a given mass of *°Po is much higher than from an equivalent 
mass of longer half-life plutonium. 
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53003 (UCRL—50021-84, pp 7.38-7.40) Pulse Star reac- 
tor: tritium containment. Hogan, W.J.; Hoffman, N.J. (Law- 
rence Livermore National Lab., CA). Jun 1985. NTIS, PC 
A21/MF AO1. File Number DE86005297. 

In Laser program annual report 1984. 

Because tritium is not very soluble in the Li:7Pbss eutectic 
the authors chose as the coolant for the Pulse Star reactor, concern 
was expressed that tritium will diffuse into the Pulse Star steam 
supply and escape at unacceptable rates into the environment. 
While acceptable tritium leakage rates for a fusion reactor are still 
subject to much debate, values of 10 to 500 Ci/d (corresponding to 
1 to 50 mgd tritium) have been widely used for conservative design 
goals. Because ~ 1.4 kg of tritium are injected into the chamber 
each day, very stringent measures might be required to reduce triti- 
um leakage to an acceptable level. They examine this problem. 


53004 (UCRL—50021-84, pp 7.40-7.44) Version of Pulse 
Star using a liquid-lithium coolant. Hogan, W.J.; Hoffman, 
N.J.; Corugedo, J.J.; Neely, H.N. (Lawrence Livermore 
National Lab., CA). Jun 1985. NTIS, PC A21/MF AOI. 
File Number DE86005297. 

In Laser program annual report 1984. 

The authors have proposed a compact configuration for a 
Pulse Star reactor using lithium as the primary coolant and sodium 
as the secondary coolant. Conceptual designs of the pumps and 
heat exchangers are within the range of existing technology. The 
recirculating power and plant net efficiency are reasonable. The ad- 
dition of the secondary circuit into this design does not increase the 
combined pump-power and heat-exchanger costs compared to the 
LiizPbss design. The layout of the proposed design compared the 
Lii7Pbss plant to one of pure lithium with a sodium secondary cir- 
cuit. Further work is needed to compare the lithium design with 
the Li:zPbss design in greater depth. 


53005 (UCRL—50021-84, pp 7.45-7.47) 10-MJ laser tar- 
gets chamber options. Pitts, JH. Jun 1985. NTIS, PC A21/ 
MF AO1. File Number DE86005297. 

In Laser program annual report 1984. 

The next step beyond Nova will be to produce high gain in 
a fusion fuel pellet. The authors estimate that 1 to 10 MJ of driver 
energy will be required to produce the requisite high gain. Such fa- 
cility, if upscaled from Nova, could be very expensive. Their ef- 
forts, then, are to minimize costs of each component. The authors 
present three options for a low-cost target chamber. Each option is 
based on a target with high gain (~ 100), which would yield a 
total energy of 1 GJ. Environmental effects can be substantial when 
fusion yields of this magnitude are involved, and many options (in- 
cluding some presented here) may be rejected for this reason. 


53006 (UCRL—50021-84, pp  7.47-7.52) Identifying 
heavy-ion-beam fusion design and features with high 
economic leverage. Meier, W.R.; Hogan, W.J. Jun 1985. 
NTIS, PC A21/MF AO01. File Number DE86005297. 

In Laser program annual report 1984. 

In this article the authors consider a heavy-ion-beam (HIB) 
fusion power plant that consists of a driver, a target factory, and 
one or more power units. A power unit is defined as all the build- 
ings and equipment needed to generate electric power, provided 
the target and beams are delivered to the reaction chamber. Be- 
cause the maximum achievable pulse rate in a single chamber is lim- 
ited, more than one reaction chamber may be required to achieve 
the desired output of a single power unit. They distinguish between 
multiple power units and multiple reaction chambers so that they 
can examine separately the effects of increasing the number of reac- 
tion chambers at a constant net power and of increasing the power 
level by driving more power units with a single driver. The authors 
conducted studies to investigate the effects on the cost of electricity 
(COE) of variations in several design parameters. In particular, 
they examined the effects of maximum achievable chamber pulse 
rate, driver cost, target gain, electric conversion efficiency, and net 
electric power. They found that with a combination of improve- 
ments over their base case, HIB fusion can be economically com- 
petitive with present and future power sources. 
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(UCRL—50021-84, pp 7.52-7.55) Blanket optimi- 
zation for the HYLIFE reactor. Meier, W.R. Jun 1985. 
NTIS, a + Feed A01. File Number DE86005297. 
cognate annual report 1984. 
tiamal blank et design is a key element in effective fusion 
reactor ae They have developed a methodology for optimizing 
the blanket design as a function of several variables. In this article, 
they apply this methodology to a modified version of the HYLIFE 
chamber as a function of two variables: x; (the *Li fraction in lithi- 
um) and xe (the effective lithium blanket thickness). 


53008 (UCRL—50021-84, pp 7.55-7.61) Blanket optimi- 
zation for the Cascade Reactor. Meier, W.R. Jun 1985. 
NTIS, PC A21/MF AO1. File Number DE86005297. 

In Laser program annual report 1984. 

In 1984 the authors performed blanket optimization studies 
for the Cascade reactor concept. The authors investigated a Cas- 
cade chamber that uses a LiAlO2 breeding blanket and a beryllium 
oxide (BeO) neutron multiplier. The Cascade chamber can be de- 
signed with a LiAlO, breeding blanket if a BeO neutron multiplier 
is used. The configuration that minimized the total blanket thick- 
ness is 0.042 m of BeO followed by 0.424 m of LiAlOs:. The lithium 
must be enriched to at least 34.2% in ®*Li. Because the blanket is a 
granular bed, the actual thickness is equal to the effective thickness 
divided by the granule packing fraction. If they assume a 50% 
packing fraction, the result is a total blanket thickness of 0.93 m. 


53009 (UCRL—50021-84, pp 7.61-7.64) Fragmentation 
of suddenly heated liquids in ICF reactors. Blink, J.A. Jun 
1985. NTIS, PC A21/MF A01. File Number DE86005297. 

In Laser program annual report 1984. 

In 1984, the authors proposed four hydrodynamic models to 
predict the fragment size of liquid metals in ICF reactors. In this 
article, they reviewed the predictions from Model 3, the energy- 
minimization model, and compare them with results from molecu- 
lar-dynamics experiments. Models 1, 2, and 4 did not predict frag- 
ment size accurately, and they refer to these models only to gain 
physical insight. Detailed information on all four models is avail- 
able elsewhere. The molecular-dynamics experiments produced rea- 
sonable agreement with Model 3. The qualitative dependences of 
fragment size, system size, and heating level were correct, and the 
larger fragment sizes were within one order of magnitude of the 
predictions. Thus, they conclude that Model 3 is a useful tool for 
ICF reactor design. Model 3 predicts significant fragmentation only 
in high-energy-density reactors, such as HYLIFE. Low-energy- 
density designs, such as Pulse star and EAGLE, must provide ade- 
quate droplet surface area by means other than the hydrodynamic 
response to fusion-neutron pulses. 


53010 (UCRL—50025-85-2, pp 3-13) Centralized com- 

based controls of the Nova Laser Facility. Krammen, J. 

1985. NTIS, PC A04/MF AOl. File Number 
DE86001303. 

In Distributed computer control system in the Nova Laser 
Fusion Test Facility. 

This article introduces the overall architecture of the com- 
puter-based Nova Laser Control System and describes its basic 
components. Use of standard hardware and software components 
ensures that the system, while specialized and distributed through- 
out the facility, is adaptable. 9 references, 6 figures. 


53011 (UCRL—50025-85-2, pp 13-20) Nova pulse-power 
control system. Smart, J. Sep 1985. NTIS, PC A04/MF 
A01. File Number DE86001303. 

In Distributed computer control system in the Nova Laser 
Fusion Test Facility. 

A Nova shot requires up to 9 MA of current at a force of 20 
kV in less than 1 ms. The pulse-power, or power conditioning con- 
trol subsystem automatically selects the laser power chains or de- 
vices needed to execute the shot. The power conditioning control 
subsystem consists of four software and hardware layers that, taken 
together, issue specific device commands as needed to operate the 
laser. The control hierarchy permits design flexibility and ease of 
operation, and virtually eliminates operator errors. 5 references, 5 
figures, 3 tables. 
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53012 ~ (UCRL—50025-85-2, pp 21-29) Nova laser align- 
ment control system. Van P. Sep 1985. NTIS, PC 
A04/MF AO1. File Number DE86001303. 

In Distributed computer control system in the Nova Laser 
Fusion Test Facility. 

A computer-based control system has been developed to 
align the Nova laser. The system is designed to provide centralized 
computer controls and distributed manual control, both integrated 
with automatic alignment. Computers analyze images from video 
sensors to locate beam references or automatic alignment. 2 refer- 
ences, 7 figures. 


53013 (UCRL—50025-85-2, Pp 30-35) Nova beam diag- 
nostic system. Myers, D.; Ozarskt R R. Sep 1985. NTIS, PC 
A04/MF A01. File Number DE86001303. 

In Distributed computer control system in the Nova Laser 
Fusion Test Facility. 

The Nova beam diagnostic system characterizes each of the 
ten Nova laser chains at key locations. Measurements of beam 
energy, temporal pulse shape, spatial beam profiles, and system 
timing are made by a three-level computer-based control system. 
This article describes the architecture, operation, and capability of 
the system. 


53014 (UCRL—50025-85-2, PP, 36-42) Nova target-diag- 
nostics control system. Severyn, J 1985. NTIS, PC 
A04/MF AO1. File Number DE86001303. 

In Distributed computer control system in the Nova Laser 
Fusion Test Facility. 

The Nova target-diagnostic control system has the task of 
recording signals from diagnostics instruments that have a wide 
range of bandwidths and signal levels. The authors systems, which 
includes acquisition and control functions using CAMAC hardware, 
is menu driven and experiment oriented. 5 figures, 1 reference. 


53015 ae es athe. 43-48) Nova shot sched- 


uler. De Groot, T. Sep 1985 
Number DE86001303. 

In Distributed computer control system in the Nova Laser 
Fusion Test Facility. 

This article describes the design and operation of the Nova 
shot scheduler, which is the software system that operates the 
Nova laser facility. It coordinates the functions of the four Nova 
subsystems, the descriptions of which are presented elsewhere in 
this issue. The scheduler provides a means of executing control- 
system task in a desired order, or simultaneously, as the case may 
be. Operators interact with the shot scheduler through menu-driven 
consoles with high-resolution, color-graphics displays. Data files 
provide all task descriptions and task-ordering information needed 
to schedule the desired control tasks. The scheduler also automati- 
cally logs significant events for archiving. 1 reference, 3 figures, 1 
table. 
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53016 (UCRL—93764) Inertial fusion research at Law- 
rence Livermore National Laboratory: program status and 
future applications. Meier, W.R.; Hogan, W.J. (Lawrence 
Livermore National Lab., CA (USA)). 5 Jun 1986. Contract 
W-7405-ENG-48. 10p. (CONF-860601—9). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86011880. 

From 4. international conference on emerging nuclear 
energy systems; Madrid, Spain (30 Jun 1986). 

The objectives of the Lawrence Livermore National Labora- 
tory (LLNL) Laser Fusion Program are to understand and develop 
the science and technology required to utilize inertial confinement 
fusion (ICF) for both military and commercial applications. The re- 
sults of recent experiments are described. We point out the progress 
in our laser studies, where we continue to develop and test the con- 
cepts, components, and materials for present and future laser sys- 
tems. While there are many potential commercial applications of 
ICF, we limit our discussions tc electric power production. 
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53017 (UCRL—93859-Rev.1) Turbostar: an ICF reactor 
using both direct and thermal power conversion. Revision 1. 
Pitts, J.H. (Lawrence Livermore National Lab., CA 
SA)). 31 Jul 1986. Contract W-7405-ENG-48. IIp. 
CONF-860610—30-Rev.1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86014783. 
From American Nuclear Society annual meeting; Reno, NV, 


USA (15 Jun 1986). 

Combining direct and thermal power conversion results in a 
52% gross plant efficiency with DT fuel and 68% with advanced 
DD fuel. We maximize the fraction of fusion-yield energy convert- 
ed to kinetic energy in a liquid-lithium blanket, and use this energy 
directly with turbine generators to produce electricity. We use the 
remainder of the energy to produce electricity in a standard Ran- 
kine thermal power conversion cycle. 


(UCRL—93900-R1) ICF drivers: a comparison of 

some new entries and old standbys. Revision 1. Ho W.J. 

(Lawrence Livermore National Lab., CA (USA)). 31 Jul 

1986. Contract W-7405-ENG-48. 9p. (CONF-860610—32- 

Rl). NTIS, PC A02/MF AOl; G Dep. File Number 
DE86014784. 

From American Nuclear Society annual meeting; Reno, NV, 


USA (15 Jun —_. : 

There has a great deal of progress in recent years on 
the development of solid state and KrF lasers, light ion diodes, and 
heavy ion accelerators for use as drivers in inertial confinement 
fusion (ICF) facilities. Two relatively new entries in the ICF driver 
derby are the free electron laser (FEL) and the compact torus 
(CT). The status and remaining technological challenges of each 
potential driver are described. The author discusses driver perform- 
ance criteria for various reactor applications and then gives his in- 
formed opinion in a qualitative rating of the six drivers for each ap- 
plication. 


53019 (UCRL—93901-R1) Compact torus accelerator: a 
driver for ICF. Revision 1. Tobin, M.T.; Morse, E.C. (Law- 
rence Livermore National Lab., CA (USA); ‘ornia 
Univ., Berkeley (USA). Dept. of "Nuclear Engineering). 31 
Jul 1986. Contract W-7405-ENG-48. 9p. (CONF 8 860610— 
31-R1). NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86014785. 

From American Nuclear Society annual meeting; Reno, NV, 
USA (15 Jun 1986). 

'e have carried out further investigations of technical issues 
associated with using a compact torus (CT) accelerator as a driver 
for inertial confinement fusion (ICF). In a CT accelerator, a mag- 
netically-confined torus-shaped plasma is compressed, accelerated 
and focused by two concentric electrodes. Here, we evaluate an ac- 
celerator point design with a capacitor bank energy of 9.2 MJ. 
Modeled by a O-D code, the system produces a xenon plasma ring 
with a radius of 0.73 cm, a velocity of 4 x 107 m/s, and a mass of 
4.4 pg. The plasma ring energy available for fusion is 3.8 MJ, a 
40% driver efficiency. Ablation and magnetic pressures of the point 
design, a due to CT acceleration, are analyzed. Pulsed-power 
switching limitations and driver cost analysis are also presented. 
Our studies confirm the feasibility of producing a ring to induce 
fusion with acceptable gain. However, some uncertainties must be 
resolved to establish viability. 


(UCRL—93987-Rev.1) Production of muons for 
mirror Revision 


e, G.F. Jr. (Lawrence Livermore 

SA)). 25 Jul 1986. Contract W-7405- 

ENG-48. 8p. ” (CONF-860601—6-Rev. 1). NTIS, PC A02/ 
MF AOl1; G Sep File Number DE86013896. 

moe 4. international conference on emerging nuclear 


energy systems; 30 Jun 198 

= en ee to be of piactidel interest, a very 
efficient means of producing muons must be found. We describe a 
scheme for producing muons that may be more energy efficient 
than any heretofore proposed. There are, in particular, some poten- 
tial advantages of creating muons from collisions of high energy tri- 
tons confined in a magnetic mirror configuration. If one could cata- 
lyze 200 fusions per muon and employ a uranium blanket that 
would multiply the neutron energy by a factor of 10, one might 
produce electricity with an overall plant efficiency (ratio of electric 
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energy produced to nuclear energy released) approaching 30%. 
One possible near term application of a muon-producing magnetic- 
mirror scheme would be to build a high-flux neutron source for ra- 
diation damage studies. The careful arrangement of triton orbits 
will result in many of the 7~'s being produced near the axis of the 
magnetic mirror. The pions quickly decay into muons, which are 
transported into a small (few-cm-diameter) reactor chamber pro- 
ducing approximately 1-MW/m? neutron flux on the chamber 
walls, using a laboratory accelerator and magnetic mirror. The 
costs of construction and operation of the triton injection accelera- 
tor probably introduces most of the uncertainty in the viability of 
this scheme. If a 10-~A, 600 MeV neutral triton accelerator could 
be built for less than $100 million and operated cheaply enough, 
one might well bring muon-catalyzed fusion into practical use. 


53021 (UCRL—94138) Inertial fusion power for space 
applications. Meier, W.R.; Hogan, W.J.; Hoffman, N.J.; 
Murray, K.A.; Olson, R.E. (Lawrence Livermore National 
Lab., CA (USA); Rockwell International _Corp. ., Canoga 
Park, CA (USA). Energy Technology Engineering Center; 
Sandia National Labs., Albuquerque, NM USA). 19 May 
1986. Contract W-7405-ENG-48. 8p. (CONF-860810—22). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86011879. 

From Intersociety energy conversion engineering confer- 
ence; San Sows tien dats USA (25 Aug 1986). 

thirty-seven design concepts have been proposed 

for oma ICF power plants. The design space is large because 
of the many allowable driver and reaction chamber combinations. 
These design studies have illustrated advantages of ICF power 
plants over other sources in lower impact on the environment, high 
safety, and almost no dependence on consumables like fuel. The 
fact that, once built, a 1000 MW/sub e/ ICF power plant would 
require only 240 kg of deuterium and from 770 to 9260 kg of lithi- 
um to run for five years (at 70% capacity factor) makes it potential- 
ly attractive for space power also. However, the designs proposed 
to date have emphasized features that would make the plant attrac- 
tive for terrestrial applications, where economics, efficiency, and 
environmental considerations dominate. The resulting plants are 
large and contain many very heavy components that would not be 
at attractive for space applications. In this paper, we evaluate alter- 
native ICF driver and reactor technologies using space application 
criteria and also discuss how some of those technologies can be al- 
tered to produce smaller, lighter fusion power sources for space. 


53022 +g anne oe TIBER [II configuration and 
structural design. Doggett, J.N. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 29 Aug 1986. Contract W-7405- 
ENG-48. Tp. (CONF-860917—1). NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86015482. 

From 14. SOFT - symposium on fusion technology; Avi- 
gnon, France (8 Sep 1986). 

The TIBER-II machine is a minimum-size steady-state toka- 
mak with sufficient fusion power, wall flux, and fluence to be used 
for undertaking a nuclear test mission. Although the machine is en- 
visioned as an engineering device, it will demonstrate reactor-rele- 
vant physics. To achieve the small size and high performance goals 
of TIBER II, the engineered systems must be based on aggressive 
assumptions. In addition, the machine must be designed for ease of 
maintenance to ensure reaching the fluence goal of 5 MW yr/m? in 
a design lifetime of 13 years. This paper concentrates on the config- 
uration and structural issues of designing a small, high-field, and 
high-flux device. 


following r 

trasso, R.D.; 7 D.J.; Wenzel, K.W.; Hopf, J.E.; 
Greenwald, M.; Terry, J.L.; Parker, J. husetts Insti- 
tute of Technology, Cambridge, Massachusetts 02139). Phys- 
ical Review Letters; 57: No. 6, 707-710(11 Aug 1986). 

Highly peaked carbon and molybdenum profiles occured’ 
after hydrogen pellet injection. 40 ms after injection, carbon was 
well fit by [T-italic/sub e-italic//T/sub e/(0)]/sup =/ for r-italicap- 
prox. <6.5 cm (Z-italic/sub C-italic/ = 6). Experimental values of 
the inward convective velocity and diffusivity were —10°(r/a) cm/ 
s and —300 cm?/s, respectively, which are of the order of neoclas- 
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sical predictions. An internal disruption then occurred, which re- 
duced on-axis impurities by (2/3) and ended neoclassical-like trans- 
port. Carbon is also found to affect sawtooth dynamics dramatically 
by altering the central resistivity. The implications of these observa- 
tions to ignited plasmas are discussed. 


53024 Approaches to achieving inherently safe fusion 
power plants. Piet, S.J. (Idaho National a 
EG & G Idaho, Inc., P.O. Box 1625, o F 
83415). Fusion Technology; 10: No. 1, 7 30a 1986). Ta 
tract AC07-761D01570. 

Achieving inherently safe fusion facilities and conceptual de- 
signs is a challenge to the fusion community. Success should pro- 
vide fusion with important competitive advantages versus other 
energy technologies. Inherent safety should mean a facility de- 
signed with passive safety features such that the public is protected 
from any acute fatalities under all credible accidental circum- 
stances. A key aspect to inherent safety is demonstrability - the 
ability to prove that a deign is as safe as claimed. Three comple- 
mentary approaches to achieving inherent safety are examined: 
toxin inventory reduction, energy source reduction and design fault 
tolerance. Four levels of assurance are defined, associated with un- 
certainty in the words “credible’ and “demonstrable.” Sound rea- 
sons exist for believing that inherent safety puts a modest upper 
bound on all accident consequences; it should be considered a part 
of the collection of safety and environmental issues, which also in- 
clude lower consequence accidents, waste management, and efflu- 
ent control. 


53025 Implications of probabilistic risk assessment for 
fusion decision making. Piet, S.J. (idaho National Engineer- 
ing Lab., EG & G Idaho, Inc., P.O. Box 1625, Idaho Falls, 
ID 83415). Fusion Technology; 10: No. 1, 31-48(Jul 1986). 
Contract AC07-761D01570. 

The potential value of probabilistic risk assessment (PRA) 
tools to fusion safety and economic issues is discussed. The main 
results and implications of a systematic examination of these general 
issues via PRA tools are reported. It is concluded that PRA meth- 
odology, tools, and thinking are useful to fusion research in the 
process of further improving fusion concepts and ideas. The MARS 
and STARFIRE designs are examined for possible answers to ques- 
tions posed by using PRA tools. Several general magnetic-fusion 
design insights result from the study, including the following: 1. 
possible fault interactions must be minimized by decoupling fault 
conditions; 2. the reliability of the vacuum boundary appears vital 
to maximizing facility availability and minimizing safety risk; 3. eco- 
nomic analyses appear to be incomplete without consideration of 
potential availability loss from forced outages. A modification to 
PRA formalism called the “fault interaction matrix” is introduced. 
The fault interaction matrix contains information concerning what 
initial fault condition could lead to another fault condition, with 
what frequency. 


53026 The use of small-scale specimens for testing irradi- 
ated material. Corwin, W.R.; Lucas, G.E. Philadelphia, PA; 
ASTM (1986). 376p. ASTM, 1916 Race Street, Philade!- 
phia, PA 19103. 

This book presents information on The Use of Small-Scale 
Specimens for Testing Irradiated Material. Efforts to reduce speci- 
men size have always been a concern in testing materials. However, 
recent efforts to develop materials for nuclear fusion reactors have 
provided increased interest in scaling down mechanical test speci- 
ing and evaluation of subsize specimens for use in determining me- 
chanical properties of irradiated materials. Recent development in 
the field is either based on a miniaturization or scaling down of 
“conventional” test specimens or on novel, unconventional tech- 
niques. The former includes such techniques as miniature tensile, fa- 
tigue, fatigue crack growth, impact, and fracture toughness tests. 
The latter group of unconventional tests includes disk bend, punch, 
and ball microhardness. 
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Modal testing and analysis of Nova laser struc- 
tures. Burdick, RB; Weaver, H.J.; ee ee 
California, Lawrence Livermore National Lab., Sivan 
CA). pp 431-435 of Proceedings of the 3rd ‘international 
modal analysis conference. Schenectady, NY; Union Col- 
lege (1985). (CONF- 850118—). 

From 3. international modal analysis conference; Orlando, 
FL, USA (28 Jan 1985). 

NOVA, currently the world’s most powerful laser system, is 
an ongoing project at the Lawrence Livermore National Laborato- 
ry in California. The project seeks to develop a feasible method of 
achieving controlled fusion reaction, initiated by multiple laser 
beams targeted on a tiny fuel pellet. The NOVA system consists of 
several large steel framed structures, the largest of which is the 
Target Chamber Tower. In conjunction with design engineers, the 
tower was first modelled and analysed by sophisticated finite ele- 
ment techniques. A modal test was then conducted on the tower 
structure to evaluate its vibrational characteristics and seismic in- 
tegrity as well as for general comparison to the finite element re- 
sults. This paper discusses the procedure used in the experimental 
modal analysis and the results obtained from that test. 


53028 — of modal characteristics of coolant tubes 
for inertial fusion Engelstad, R.L.; Lovell, E.G. 
(Fusion Technology Institute, Univ. of Wisconsin, 

WI 53706). pp 751-756 of Proceedings of the 3rd interna- 
tional modal analysis conference. Schenectady, NY; Union 
College (1985). (CONF-850118—). 

From 3. international modal analysis conference; Orlando, 
FL, USA (28 Jan 1985). 

Conceptual designs for inertial fusion reactors have been 
proposed in which flexible tubes conveying liquid metal are sub- 
jected to repetitive impulsive pressures. Because the tubes are verti- 
cal, very long and carry liquid metal, gravity gradient effects are 
substantial. The complete equation of motion is presented. Modal 
analysis is used to determine the exact frequencies and mode 
shapes. It is shown that the gravity gradient can produce strong 
asymmetries in the mode shapes and shifts in the numerical values 
of the natural frequencies. Results of an approximate peturbation 
analysis are also presented to support the exact solution. 


53029 The development of austenitic steels for fast in- 
duced-radioactivity decay for fusion reactor 
Kluen, R.L.; Bloom, E.E. (Metals and Ceramics Div, Oak 
ne National Lab., P. a re —— T™ 37831). 
83 Oo! timizing or nuclear app ions. 
no FAs Oellen, .S.; Wiffen, F.W. Warrendale, PA; 
The Metallurgical Society, Inc. (1985). (CONF-840251—). 
Contract AC05-84OR2 
ce nee Ti 
nuclear applications; Los Angeles, CA, USA (27 Feb 1984). 
Austenitic stainless steels (primarily type 316 and variations 
on that composition) are leading candidates for the structural com- 
ponents for future fusion reactors. However, irradiation of such 
steels in a fusion environment produces long-lived radioactive iso- 
topes. These isotopes lead to difficult radioactive waste disposal 
problems once the structure is removed from service. Such prob- 
lems could be reduced by developing steels that contain only those 
elements that produce radioactive isotopes that decay to low levels 
in a reasonable time (tens of years instead of hundreds or thousands 
of years). This paper discusses the development of such austenitic 
steels by making elemental substitutions in the steels now under 
consideration. Nickel is the most important element that would 
have to be replaced (molybdenum would have to be replaced; the 
nitrogen concentration would have to be limited, and the niobium 
maintained to extremely low levels). Manganese appears to be an 
appropriate substitution for nickel. Because manganese is not as ef- 
fective an austenite-stabilizing element as nickel, a simple one-to- 
one substitution is not possible. Therefore, the first step in the 
alloy-development program should be the determination of a stable 
austenitic Fe-Cr-Mn-C composition, after which alloying additions 
can be made to improve strength and irradiation resistance. 





growth 
$.J.; Russell, Kc. (Dept. of Nuclear Saneonin ® Massa- 
chusetts Institute of Technology, Cambridge, 02139). 

239-256 of Optimizing materials for nuclear applications. 
Framer, F F.A.; Gelles, D.S. ; Wiffen, F.W. Warrendale, PA; 
The Metallurgical Society, Inc. (1985). (CONF- 840251—). 

From Symposium on tailoring and op materials for 
nuclear applications; Los el USA (27 Feb 1984 
A computer ian i ISA Q7 F void a 

and growth in a tokamak first wall was performed using a theory 
developed for the homogeneous nucleation of cavities in irradiated 
metal. A plasma burn period of 3000 s was used with a displace- 
ment rate of 5.77 x 10-7 dpa/s and a temperature of 500°C, fol- 
lowed by a cooldown period of 1000 sec with the temperature 
varies from 300-500°C. The material properties of the metal were 
typical of austenitic stainless steel. The void/matrix surface energy 
was varied from 0.5 - 1.0 J/m*. Total void number densities and 
size distributions were calculated during fifty consecutive cycles of 
operation. The effects of transmutation-produced inert gas were not 
considered. The total void number density was very strongly de- 
pendent on surface energy, varying by as much as twenty orders of 
magnitude after fifty cycles. There was little void dissolution 
during the cooldown periods; only at the higher cooldown tem- 
peratures did some of the voids shrink by thermal vacancy emis- 
sion. Most of the voids which became supercritical during the cool- 
down cycle dissolved due to the burst of interstitials at the start of 
the succeeding burn. 


53031 Implications of using ferromagnetic steel in mirror 
fusion reactors. Attaya, H.; Yuan, K.Y.; Wolfer, W.G.; Kul- 


cinski, G.L. (Fusion g Program, Nuclear "Engi- 


neering t., Univ. of Wisconsin, Madison, WI 53706). pp 
169-176 of ings of the topical conference on ferritic 


alloys for use in nuclear energy technologies. Davis, J.W.; 
Michel, D.J. Warrendale, PA; The Metallurgical Society, 


Inc. (1984). (CONF-830659—). 
From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 


1983). 

. The use of ferromagnetic steels for the first wall, the blanket 
structure, and the coolant circuit in a tandem mirror reactor is ana- 
lyzed in terms of the magnetic field perturbations, the magnetosta- 
tic forces, and the stresses produced by these forces. Field pertur- 
bations are caused by the induced magnetic field of the ferromag- 
netic structure. In order to elucidate the nature of the induced field, 
the blanket structure is first modelled as concentric cylindrical 
annuli exposed to a uniform axial magnetic field. 3: is Sound thet the 
induced field is restricted to the axial end regions of this blanket 
structure. By representing the blanket either by a set of annuli or 
by one annulus of equal smeared density of steel, it is demonstrated 
that a homogenized steel density provides a very adequate approxi- 
mation. The radial and circumferential variation of the saturation 
magnetization caused by non-uniform temperature distributions is 
shown to have a small effect on the induced field. The field pertur- 
bation of a realistic ferromagnetic blanket in the MARS design is 
analyzed by using a homogenization procedure. Again, the induced 
field is found to be an end effect and its magnitude is at the most of 
the same order as the field ripples. 


53032 An assessment of magnetic effects in ferromagnetic 

Toes ec Ame tn toe ee 

a, H. (GA pone go Fo Inc., San 

Diego, CA CA 92138) pp Mtrontas of Proceedings of the topical 

erence on ferrite alloys for use in nuclear energy tech- 

nologies. Davis, J.W.; Michel, D.J. Warrendale, PA; The 
Metallurgical viene hy ‘Inc. (1984). (CONF-830659—). 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

D Interest in the 9-12%Cr class of martensitic stainless steels 
has accelerated since these materials were included in the U.S. 
Alloy Development for Irradiation Performance (ADIP) task 
funded by the Office of Fusion Energy in 1979. This program is 
focused on developing structural materials for fusion reactor first 
wall/breeding blanket components where the neutron damage is 
most severe. This area of a fusion reactor will be required to toler- 
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ate damage levels on the order of 110 dpa(*). As a part of ADIP, 
study of the martensitic steels is focused on establishing the feasibil- 
ity of using these materials. The interest in martensitic steels stems 
from their potential to tolerate high levels of radiation damage 
without significant degradation of material properties. Martensitic 
steels have a body-centered-cubic crystal structure that, unlike face- 
centered-cubic structure of austenitic steels, exhibits very little 
swelling under neutron irradiation(?). One of the outstanding issues 
with martensitic steels is the possible parasitic stresses associated 
with ferromagnetic interaction with the magnetic fields. This paper 
is divided into two parts, the first reviews previous work on mag- 
netic effects to the structure and plasma; the second presents new 
calculations of stresses on a coolant pipe in a Starfire model as- 
sumed to be made of 12Cr-1Mo steel(HT-9). 


53033 Control of activation levels to simplify waste man- 
agement of fusion reactor ferritic steel components. Wiffen, 
F.W.; Santoro, R.T. (Metals and Ceramics Div., Oak Ridge 
National Lab., Oak Ridge, TN 37831). pp 195-200 of Pro- 
— of the topical conference on ferritic alloys for use 
in nuclear energy technologies. Davis, J.W.; Michel, D.J. 
Warrendale, PA; The Metallurgical Society, Inc. (1984). 
(CONF-830659—). Contract W-7405-ENG-26. 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

Pailin aanliNiten it Wssiiliiiiaii -meedes $i ttt 
neutron flux of a fusion reactor first wall fall into three areas: waste 
management, reactor maintenance and repair, and safety. Of these, 
the waste management area is the most likely to impact the public 
acceptance of fusion reactors for power generation. The decay of 
the activity in steels within tens of years could lead to simplified 
waste disposal or possibly even to materials recycle. Whether or 
not these can be achieved will be controlled by (1) selection of al- 
loying elements, (2) control of critical impurity elements, and (3) 
control of cross contamination from other reactor components. 
Several criteria can be used to judge the acceptability of potential 
alloying elements in iron, and to define the limits on content of crit- 
ical impurity elements. One approach is to select and limit alloying 
additions on the basis of the activity. If material recycle is a goal, 
N, Al, Ni, Cu, Nb, and Mo must be excluded. If simplified waste 
storage by shallow land burial is the goal, regulations limit the con- 
centration of only a few isotopes. For first-wall material that will 
be exposed to 9 MW-y/m? service, allowable initial concentration 
limits include (in at. ppm) Ni < 20,000; Mo < 3,650; N < 3,650, 
Cu < 2,400; and Nb < 1.0. The other constituent elements of fer- 
ritic steels will not be limited. Possible substitutes for the molybde- 
num normally used to strengthen the steels include W, Ta, Ti, and 
V. 


Compatibility of ferritic steels with sintered Li,.O 
pellets tn. Sowing hella cuviseament. Chopes, OK; Kur- 
asawa, T.; Smith, D.L. (Materials Science and ey 
Div., Ar National Lab., Argonne, IL 60439). na 
214 of of the topical conference on ferritic 
alloys for use in nuclear energy a Davis, J.W.; 
Michel, D.J. Warrendale, PA; The Metallurgical Society, 
Inc. (1984). (CONF-830659—). 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 


1983). 

, te lp an pelt tte gaan 
blanket system with solid ceramic tritium-breeding material, such as 
LigO. Compatability of the solid breeder material with structural 
alloys is therefore a major consideration in assessing the viability of 
the design concept. Investigations on the reactivity of solid LigO 
with commercial iron- and nickel-base alloys indicate significant 
corrosion at temperatures > 773 K (500°C). The alloy specimens 
show internal corrosive penetration and a thick scale that consists 
of ternary oxides of lithium and iron or chromium. The results also 
indicate that the interactions between alloy and ceramic stop after a 
short time, i.e. < 3.6 Ms (1000 h). However, the existing data have 
been obtained on either sealed alloy/ceramic capsules or alloy/ce- 
ramic reaction couples exposed in static helium. It is probable that 
in 2a closed system, the chemical activity of the reactive species de- 
creases with time, i.e., the reaction is starved of the reactive spe- 
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cies. A better understanding of the nature of the corrosive interac- 
tions can be gained by conducting compatibility tests in a flowing 
helium environment with controlled partial pressures of oxygen and 
hydrogen. Such experiments simulate the conditions projected for 
blanket structures during reactor operation. The objective of this 
investigation is to evaluate the compatibility of solid LigO breeder 
material with candidate ferritic steels in a flowing helium environ- 
ment. 


—_ Hydrogen embrittlement of a 12 Cr-1 Mo steel. 

ones, R.H.; Thomas, M.T. (Pacific Northwest — Rich- 
or WA 99352). pp 395-402 of Proceedings of the ‘topical 
conference on ferritic alloys for use in nuclear energy tech- 
nologies. Davis, J.W.; Michel, D.J. Warrendale, PA; The 
Metallurgical Society, Inc. (1984). (CONF-830659—). Con- 
tract AC06-76RL01830 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 


1983 

» Ferritic stainless steels are being considered for structural ap- 
plications in fusion reactors where hydrogen embrittlement and 
stress corrosion may occur. Since the integrity of the plasma cham- 
ber and structural components is an important factor in fusion reac- 
tor design, potential material de ion processes are of great 
concern. Segregation of impurity elements such as phosphorus and 
sulfur have been shown to have an affect on the hydrogen embrit- 
tlement and intergranular corrosion of ferritic steels and it is known 
that phosphorus and sulfur ion can occur during heat treat- 
ment, fabrication and service above 450°C. Therefore, the effects of 
impurity segregation on the hydrogen embrittlement and stress cor- 


their evaluation for fusion reactor structural 

pons of de poper sto napit'en te-omit of tase Gaeenst ou Ge 
gtain boundary chemistry, charpy impact properties 
and hydrogen embrittlement of HT-9. 


53036 Microstructure of MHFIR-irradiated 12 Cr-1 

MoVW ferritic steel. Vitek, J.M.; Kluen, R.L. (Metals and 

Ceramics Div., Oak Ridge National Lab., Oak Ridge, TN 

37830 USA). pp 551-557 of Proceedings of the topical con- 

ference on ferritic alloys for use in nuclear energy technol- 

ee Michel, D.J. Warrendale, PA; The Met- 
—* es Inc. (1984). (CONF-830659—). 

'AIME topical conference on ferritic alloys for 
gst cadet a aun technologies; Snowbird, UT, USA (19 Jun 
1983). 

> snigninel tus Rati deinetdn Unitas seme atin 
United States, a 12 Cr-1 MoVW ferritic steel was irradiated in the 
High Flux Isotope Reactor (HFIR) to a damage level of 36 dpa at 
300, 400, 500, and 600°C. During irradiation in HFIR, a transmuta- 
tion reaction of nickel results in the production of helium, to a level 
of 99 at. ppm in the present experiment. The microstructures were 
evaluated after irradiation and the results are presented. Cavities 
were found at all temperatures. Small cavities (3-9 nm) were ob- 
served after irradiation at 300, 500 and 600°C. At 500 and 600°C, 
pr gion yor gpa ny Sel ogg yt 
aries, and prior-austenite grain boundaries. After irradiation at 
400°C, Seen (4-35 nm) were observed homogeneously dis- 
tributed martensite structure. The maxi- 
cssanuabilion sus 007% dhe techie aomEre Comparison of 
the results with other studies in which helium was not presented at 
such high levels indicated helium enhances the swelling of 12 Cr-1 
Movw. 


53037 Tensile behavior of three commercial ferritic steels 
after low ee Se Vitek, J.M. 
(Metals and Ceramics Div., Oak Ridge National Lab., Oak 
ee ee pp 615-622 of Proceedings of the topical 

coeenen Sees ee enn eee eee tech- 
nologies. Davis, J.W.; Michel, D.J. Warrendale, PA; The 
Metall Society, Inc. (1984). “(CONF.830659__)- Con- 

-7405-ENG-26. 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

iin ibehte. Gianieesttily cacti, enh tie-enetestate ‘adie 
steels are being considered for use as first wall and blanket structur- 
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al components for fusion reactors. Tensile specimens of normalized- 
and-tempered 9 Cr-1 MoVNb and 12 Cr-1 MoVW steels, normal- 
ized-and-tempered and isothermally annealed 2 1/4 Cr-1 Mo steel, 
and 20%-cold-worked type 316 stainless steel were irradiated at ap- 
proximately 50°C to damage levels of up to about 9 displacements 
per atom (dpa) in the High Flux Isotope Reactor (HFIR). The 
preirradiated microstructures 


of the 9 Cr-1 MoVNb and 12 Cr-1 
MoVW steels were a tempered martensite; the microstructure of 
the normalized-and-tempered 2 1/4 Cr-1 Mo steel was tempered 
bainite, and that of the isothermally annealed 2 1/4 Cr-1 Mo steel 
was primarily polygonal ferrite. The post irradiation tensile behav- 
ior at room temperature and 300°C of all alloys was similar: irradia- 
tion hardening was observed as increased yield strength, increased 
ultimate tensile strength, and decreased ductility (uniform and total 
elongation). After i normalized-and-tempered 2 1/4 Cr-1 
Mo and 12 Cr-1 MoVW had similar strengths and were stronger 
than the 9 Cr-1 MoVNb and type 316 stainless steel, which had 
similar strengths. The irradiated isothermally annealed 2 1/4 Cr-1 
Mo steel hardened to a value considerably below the other four 
steels, although this material was also much weaker than the other 
steels before irradiation. With one ion, there was relatively 
little difference in ductility. At 300°C the ductility of the isother- 
mally annealed 2 1/4 Cr-1 Mo steel was substantially better than 
for the other steels. 


Design of long pulse heating systems for Doublet 
II-D. Rawls, J.M.; Baker, D.R.; Calleraine, A.P.; Doll, 
D.W.; Remsen, D. (GA Technologies, Inc., San Diego, CA, 
USA). Pp vp of Fusion technology 1984. Proceedings of the 
thirteenth symposium. Conference centre of Villa Ponti, 
one Italy, 24-28 1984. Volume 1 of 2. 
rd, England; Pergamon Press (1984). (CONF-840915—; 
PUR 51ST ENS 
From 13. ei siiieiienhidaniicdianteen Varese, Italy (24 
1984). 
”- Replacement of the Doublet III vacuum vessel by a large 
dee-shaped vessel is now in progress. Multisecond auxiliary heating 
will be needed to reach peak plasma parameters. Plans for modify- 
ing the existing neutral beam injection system to a 5 s capability 
and for a new, high power, long pulse ion cyclotron heating system 
are described. 


53039 Heavy ion fusion physics issues. » R.O. 
ce Ane NM, USA). pp 7 &4 of Pro- 
ceedings o international symposium on heavy ion 
accelerators and their applications to inertial fusion. Hirao, 
Yasuo; Katayama, Takeshi: Tokuda, Noboru (eds.). Tanashi, 
Japan; INS, Tokyo Univ. (1984). (CONF-840142—). 

From International on — ion accelerators 


‘okyo, Japan (23 Jan a 1984). 


slightly. Senos iain DaCaay a oer & on 
strongly dependent on reasonable uncertainties in ion range, and an 
ion range less than about 1.5 times the currently calculated range is 
acceptable. Target: it is important to verify that target gains within 


of inertial confinement fusion. — W.G.; McCarville, 
Group, Redondo Beach, 
of 1984 INS interna- 


. yama 5 

‘okuda, Noboru (eds.). Tanashi, Japan; INS, Tokyo Univ. 
(1984). (CONF-840142—). 

From International symposium accelerators 

and their applications to inertial fusion; Tokyo, Japan (23 Jan 1984). 


on heavy ion 
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This paper summarizes the results of a study examining the 
technology Srieenns required before the application of inertial 
confinement fusion to commercial energy supply can be realized. 
Here, emphasis is placed on heavy ion accelerators. The primary 
objective was to establish a research and development plan for iner- 
tial confinement fusion, which leads to a commercial demonstration 
reactor. In order to attain the goal, it is required to develop target 
gain, high repetition rate reaction chambers and efficient, low cost 
drivers. Though the military application had primary emphasis over 
a next few years, this study still aims at the technology develop- 
ment of inertial confinement fusion to accomplish the operation of a 
commercial demonstration reactor in 2010. During the initial phase 
of this study, three distinct tasks were carried out, that is, establish- 
ing the developmental and temporal goals, narrowing the number 
of ICF driver/cavity concepts and characterizing the developmen- 
tal uncertainties, and identifying, de ing and testing interview 
procedures. The summary of the technical forecast data and the de- 
velopment plan are shown. 


99 GENERAL AND MISCELLANEOUS 


53041 (CONF-860873—2) Sealift model for contingency 
planning. Hawthorne, J.E.; McLaren, R.A. (Oak Ridge Na- 
tional Lab., TN (USA)). 1986. Contract AC05-840R21400. 
5p. NTIS, PC A02/MF AO; 1; GPO Dep. File Number 
DE86015176. 

From Institute of Industrial Engineers meeting; Vancouver, 
B.C., Canada = Aug 1986). 

US military transportation is arranged by the three Trans- 
portation Operating Agencies (TOA). The Military Transportation 
Management Command, as the overall coordinator of movements, 
selects routes and modes of transport and prepares for the move- 
Sealift Command have the responsibility of matching requirements 
with lift resources. A prototype of a ship allocation and cargo 
scheduling model is now being developed and tested for the Mili- 
tary Sealift Command. 


53042 (DOE/ER—0274) Accomplishments of the Oak 
Ridge National Laboratory Seed Money program. (USDOE 
Office of Energy Research, Washi DC. Office of Pro- 
gram Analysis). Sep 1986. 25p. S, PC A02/MF AOI; 
GPO Dep. File Number DE86015376. 

In 1974, a modest program for funding new, innovative re- 
search was initiated at ORNL. It was called the "Seed Money” 
program and has become part of a larger program, called Explora- 
tory R and D, which is being carried out at all DOE national lab- 
oratories. This report highlights 12 accomplishments of the Seed 
Money Program: nickel aluminide, ion implantation, laser anneal- 
ing, burn meter, Legionnaires’ disease, whole-body radiation 
counter, the ANFLOW system, genetics and molecular oe 
high-voltage equipment, microcalorimeter, positron probe, and 
atom science. (DLC) 


53043 en ent of Sate ee 
aison, followup and internal control review activity. Quarterly 
report as of March 31, 1986. (USDOE Assistant 

for Management and Administration, W: 


DC. Audit Liaison Div.). Jun 1986. 3 oa oC hos 
MF AO0O1; 1; GPO Dep. File Number D 

Deis oddest sactides tated ta tie’ mabidliani “af 
Energy (DOE) management on the status of audit followup, Gener- 
al Accounting Office (GAO) and Inspector General (IG) liaison, 
and internal control review activities as of the quarter ended March 
31, 1986. 


63044 (EGG-M—14786) Creativity mechanism in tech- 
Idaho Falls (USA). my t Basins ring and Proje yh 
0 oO} ject - 
agement). 1986. Contract AC07-76ID01570. 13p. (CONF- 
8606192—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014904. 
From 5. international IMEKO symposium on intelligent 
ea ans German D.R. (10 Jun 1986). 


training and experience in I am able to con- 
verse in a few technical areas such as control systems and micro- 
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processors. Today the subject is people and my only claim to credi- 
bility is as a person in the technical work force, enlightened by a 
certain amount of enthusiasm, observation and study. The subject is 
as important as it is interesting, and is literally the key to our col- 
lective future. I want to explore the mechanism of human innova- 
tion - the creative process. I will discuss the complementary roles 
of man and machines to provide a perspective of where man can 
function best. The mechanism we call the human mind is then brief- 
ly described. But the main thrust is a summary of the identifiable 
steps in the human creative process. Finally, I conclude with a 
statement on the evolution of ideas and offer suggestions on provid- 
ing a supportive environment. 


53045 (HEDL-SA—3513-FP) Applying 
— internal customer © reer Se 


a aan Weiodammeal i 

(USA). 198 Contract ACO ACO6-76FF02170. 8p. (CONF- 
8609125—2). NTIS, PC A02/MF A011; GPO Den File 
Number DE86015609. 

From 13. annual American Society for Quality Control 
Energy Division conference; Ft. Lauderdale, FL, USA (21 Sep 
1986). 

Westinghouse Electric Corporation (WEC) is in the midst of 
an intense Quality Improvement Program (QIP). WHC operates the 
ees Dae Nene ee, ee 
Department of Energy (DOE) which is our one external “custom 
er”. During 1984 WHC developed a Seven Point QIP. One of these 
points was “Customer Satisfaction through Excellence”. Besides 
recognizing the importance of the external customer, DOE, a con- 
cept of “internal customer” was developed. We wished to identify 
our internal customer, to measure and to improve his satisfaction. A 
pilot program of seven groups from across the laboratory activities 
launched the effort. All seven group managers experienced the 
Deming Videotapes or Seminar. An analysis of the Deming method 
for this application led to a 15-step plan. The plan began with iden- 
tification of customer(s) and product(s) and reached steady-state 
with iterative improving control charts. Each group proceeded at 
its own pace and progress was reported monthly. The results 
varied. The group with a single product and several customers 
achieved the greatest success. They went on to use statistical proc- 
ess control methods. The group with a single customer and several 
products also achieved considerable improvement. The successes 
achieved by the support groups, where a wide range of products 
were provided to a wide range of customers, were in areas selected 
specifically for investigation. 


53046 (IS—4888) Ames Laboratory research report 1985. 
(Ames Lab., IA (USA)). 1985. Contract W-7405-ENG-82. 
105p. NTIS, PC A06/MF A01; GPO Dep. File Number 
DE86015896. 

Summaries are given of work on the following topics: NDE 
probes, porosity, copper composites, materials, oxidation, chemis- 
try, surfaces, magnetism, flames, chemical analysis and detection, 
high-energy physics, CERN instrumentation, and technology trans- 
fer. A bibliography of publications is included. (DLC) 


53047 —-. Proceedings of 

Mechanics for Space Flight. (Tokyo sie Ta 

1985. 169p. (CONF-8411269—). NTIS, PC A08, a 
From Symposium on mechanics for space flight; Tokyo, 

Japan (8 Nov 1984). 

Various topic relative to space flight mechanics are dis- 
cussed. Vortex interactions, a numerical study of a two-dimensional 
flow, a simulation of vortices shed behind a rotating wing, gas flow 
in binary stars, and the development of heat pipes for use in space 
are among the topics covered. 


(ORNL/IRO—1) Document preparation guide. 
(Oak -— + National ae TN (USA). Information Re- 
0 erp. NTI Jul 1986. Contract ACO05- 
840R21400. 67 NTIS, PC A16/MF A01; GPO Dep. File 
Number DE8601594: 
ee cae iit ila tales atl inee 
lations (ORNL, ORGDP, Y-12, Paducah) has developed a single 
guide for preparation of documents. This guide, which assimilates 
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and combines material from many style manuals and other sources, 
is representative of the continuing effort to reduce unnecessary du- 
plication in administrative procedures. Purpose of the Document 
Preparation Guide is to provide assistance to each person involved 
with dissemination of information. The guide is designed to specify 
regulations and responsibilities related to document preparation and 
to promote consistency within those documents. Federal, Depart- 
ment of Energy, Government Printing Office, Joint Committee on 
Printing, and Martin Marietta Energy Systems, Inc., regulations, di- 
rectives, and procedures are outlined for every information product 
distributed, whether internal or external. The guide also provides a 
compilation of material necessary to ensure consistent format and 
styling to enhance the clarity of presentation. 


53049 (ORNL/M—182) Technology applications bulletin. 
in Marietta Energy Systems, Inc., Oak Ridge, TN 
SA). Office of Tec ology py, Applcstions ions). Aug 1986. 
Contract AC05-840R21400. 2 A03 AOl; 
1; GPO Dep. File Number DEN601S351. 

Technology Applications contains one-page descriptions of 
new technologies or other information with applications potential 
resulting from production, research, and development activities 
conducted by Martin Marietta Energy Systems, Inc., under con- 
tract with the US Department of Energy. 


53050 (PNL-SA—13750) Extreme and persistent temper- 
ature anomalies at Hanford, Washington, during 1985. 
Schwartz, M.N.; Hoitink, D.J.; Perrault, P.J.; Preston, E.R.; 

Reinecke, G. N:; Gifford, O. P.; Newland, DJ. (Pacific 
Northwest Lab., "Richland, WA (USA)). Apr 1986. Contract 
AC06-76RL01830. 9p. (CONF-860898—1). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86014377. 

From 1. conference on human consequences of 1985's cli- 
mate; Asheville, NC, USA (6 Aug 1986). 

The year 1985 brought prolonged and extreme temperature 
anomalies to the central Columbia Basin of Washington State. The 
extreme cold temperatures were accompanied by unusually snowy 
conditions. During the extreme climatic conditions, there were dra- 
matic changes in the usage of electric power and water by the 
people of the Tri-Cities. The overall distribution of conditions 
under which automobile accidents occurred in the area in 1985 was 
different from previous years, and agencies engaged in fire protec- 
tion and emergency services responded to more calls than normal. 


53051 (SAND—86-1400) Computerized improvements to 
the single-stage gas gun. Hall, C.A.; Ek, D.R.; Morrison, 
W.C. (Sandia National. Labs., Albuquerque, NM (USA); 
Los Alamos National Lab., NM (USA)). Jul 1986. Contract 
AC04-76DP00789. 40p. NTIS, PC A03. File Number 
DE86015113. 

This report describes improvements made to the gas gun at 
the Shock Thermodynamics Applied Research (STAR) gun facility 
beginning in the summer of 1984. It serves as a user manual for op- 
eration of the gas gun and documents the operational control 
system and high-pressure plumbing for the gun. 


53052 (TVA/ONRED/LER—86/4) Directory of 
Tennessee's forest industries, 1985. (Tennessee Dept. of Con- 
servation, Nashville (USA). Div. of Forestry). Mar 1986. 
164p. NTIS, PC A08/MF AOl1. File Number DE86901737. 

Forests and the industries which draw upon these forests are 
vitally important to the economy of Tennessee. Primary forest 
products industries buy logs and bolts as they may come from 
woodlands and convert them into rough or unfinished products. 
These products are then remanufactured into finished form by sec- 
ondary wood-processing industries. This report contains a directory 
of primary and secondary forest industries. The listing of primary 
plants will help timber owners locate possible markets for their 
timber products and will aid manufacturers in locating sources of 
rough-processed forest products. The listing of secondary forest in- 
dustries will help primary plant managers find markets for their 
lumber and other products. 


99 GENERAL AND MISCELLANEOUS 
9901 Management 


53053 (TVA/OP/EDT—86/19) Power om and elec- 
tronics facilities, (Tennessee Valley Authority, Chattanooga 
cm. Div. of i and Technology). 


TB gia File Number 
DES6901 24. 


An outline is given of the optical systems evaluation center, 
electronics application center, and electric motor test facility. 
(DLC) 


Demonstrations 
PC A02/MF AOI. 
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53054 (AD-A—168445/5/XAB) Political considerations 
in developing measures of effectiveness for strategic defense. 
Master's thesis. Cerwonka, R.J. (Naval Post; uate 
School, — CA (USA)). Mar 1986. 79p. S, PC 
A05/MF A\ 

This ae develops a Measure of Effectiveness (MOE) for 
strategic defenses from open source political literature. The doc- 
trines and strategic nuclear force structures of the United States 
and the Soviet Union are examined to illuminate the primary chal- 
lenges to the U.S. system of strategic defense for the protection of 
U.S. retaliatory nuclear forces (counterforce enhancement). The 
degree of effectiveness that a counterforce-enhancing system of 
strategic defense must meet is established through the definition of 
minimal retaliatory assets required to effect U.S. targeting plans. Fi- 
nally, the conclusions and findings of this research are presented in 
a summary chapter. 


53055 (AD-A—168469/5/XAB) Deception and deter- 
rence: the theater nuclear balance in a conventional war. Stu- 
dent essay. eee G.L. (Army War Coll., Carlisle 
on PA (USA)). 7 Apr 1986. 28p. NTIS, PC "A03/MF 


The unprecedented buildup of Soviet conventional and nu- 
clear forces has created a dilemma for the West to successfully 
adhere to the strategy of deterrence with a flexible stop the Soviets 
conventionally or face the likely prospect of a strategic nuclear re- 
sponse. The author postulates that through the use of the lost art of 
deception, coupled with dedicated offensive actions to destroy 
Soviet theater nuclear systems, the USSR can be placed in a per- 
ceived position of theater nuclear inferiority and, therefore, war 
can be terminated on terms favorable to the West. There is a pleth- 
ora of successful examples of the use of deception in the history of 
warfare and the Soviets are masters of the use of this low-cost 
high-return combat multiplier. Research also indicates that there 
are few viable systems rather than air power available to the thea- 
ter commander to attack and destroy Soviet theater nuclear assets 
and in all cases, it is a high risk venture with a very iffy chance of 
success. However, future initiatives such as force modernization, 
the Strategic Defense Initiative, arms reduction talks and others 
may make this concept more attractive. 


53056 (DOE/1IG—0230) Selected aspects of exempt em- 
ployee leave benefits for contractors of the US Department of 
Energy. (USDOE Office of — General, Albuquer- 
= NM. Western Regional Office). 22 Sep 1986. 13p. 

STI, PO Bx 62, Oak Ridge, TN 37831. File Number 
TI86015939. 

Report to The Secretary. 

The audit disclosed that the Department may be incurring 
unnecessary costs up to $16 million annually because leave benefits 
for several contractors exceeded those of their parent organizations 
and the private sector. The Directorate of Administration, which 
has overall responsibility for controlling such costs, agreed in prin- 
ciple with our findings and recommendations but concluded that 
the leave benefits may not be excessive when all factors relating to 
the reasonableness of compensation are considered. 
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53057 (DOE/MA—0249) Department of Energy Audit 
Liaison, followup and internal control review activity. Quar- 
terly management report as of June 30, 1986. (USDOE As- 
sistant Secretary for ement and Administration, 
Washington, DC. Audit Liaison Div.). Aug 1986. Adp. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE86015956. 

This report provides information to the Department of 
Energy (DOE) management on the status of audit followup, Gener- 
al Accounting Office (GAO) and Inspector General (IG) liaison, 
and internal control review activities as of the quarter ended June 
30, 1986. 


53058 (GAT-A—293) Educating todays engineering man- 
ager. Hurt, N.H. Jr. (Goodyear Atomic Corp., Piketon, OH 
(USA)). Apr 1986. Contract AC05-76OR00001. 14p. 
(CONF-860586—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86015085. 

From World conference on continuing education; Lake 
Buena Vista, FL, USA (7 May 1986). 

The issues addressed in this paper are: needed management 
skills/knowledge in concert with the definitions of management and 
leadership; suggested timing for behavioral management training, 
that is, undergraduate, graduate, or continuing education programs; 
and adequacy of management courses typically offered in tradition- 
al undergraduate/graduate engineering curricula. 


53059 (INIS-mf—10401) Abstracts of the 5. International 
Conference on Lasers and their Applications. (Akademie der 
Wissenschaften der DDR, Berlin. Zentralinstitut fuer Optik 
und Spektroskopie; Physikalische Gesellschaft der DDR, 
Berlin). 1985. 219p. (CONF-851024—Absts.). NTIS (US 
Sales Only), PC Al0/MF A0O1. File Number DE86703284. 

From 5. international conference on lasers and their applica- 
tions; Dresden, German D.R. (28 Oct 1985). 

New results have been presented in the fields of laser phys- 
ics and laser applications including the development of new laser 
light sources, new laser frequencies in the UV and VUV spectral 
regions using anti-Stokes Raman scattering, nonlinear optical effects 
for the formation of ultrashort optical pulses, laser spectroscopy, 
collisionless multiphoton excitation processes using molecular 
beams, selective generation of free radicals by laser, laser applica- 
tions in medicine, plasma diagnostics analysing X-ray spectra for 
studying laser fusion problems, coherence properties in phase-sam- 
pling interferometric techniques, and fundamental problems in 
quantum physics and nonlinear processes. 


53060 (NP—6752750) ETH Zurich: Research 1983-1985, 
Institutes’ report. (Eidgenoessische Technische Hochschule, 
Zurich (Switzerland)). 1985. 996p. (In German). NTIS (US 
Sales Only), PC A99/MF A0O1. File Number DE86752750. 

In a research report of close to 1000 pages the institutes and 
laboratories of the Swiss Federal Institute of Technology, Zurich 
(ETH) inform about their activities between 1983 and 1985. 


9902 Mathematics And Computers 


REFER ALSO TO CITATION(S) 49654, 50981, 51676, 52737 


(AD-A—168127/9/XAB) Parallel logic program- 
Se ae er ae ee ae ee 
Final report, 10 October 1984-11 January a 
Weiser. (Maryland Univ., College Park (USA). Dept ol “of 
on puter Science). 30 Dec 1985. 12p. NUS re 
The initial version of PRISM uses a simulation of the 
ZMOB hardware, and has been fully tested and debugged. In addi- 
tion, several enhancements were made to PRISM to permit experi- 
mental analyses to be made, and to incorporate additional features 
to take full advantage of parallelism in a problem-solving environ- 
ment. Tracing and a statistical-gathering package were added to 
permit experimental analysis. An AND-parallelism capability was 
added to achieve a second version of the PRISM system, and other 
features were added to the system to more fully exploit parallelism. 
Preliminary application and evaluation studies were performed. In 
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the area of systems hardware and software, the ZMOB processor is 
now fully functional and in everyday use with 128 processors. 
Work is continuing on an experimental upgrade of some of 
ZMOB’s processors to 68000s. Basic-system software for multipro- 
cessing on ZMOB is becoming more robust and performance stud- 
ies now pinpoint areas for improvement. Studies of parallel soft- 
ware debugging continue to prove the value of multiple program 
views, and in particular the dicing approach was verified in a con- 

trolled experiment. An interactive visual slicer was also construct- 

ed. Studies of the automatic parallelization of programs continues. 
Arbitrarily structured programs can now be sliced/spliced, and 
techniques that significantly reduce information overhead between 
the slices and the splicer are used. 


53062 (AD-A—168550/2/XAB) Distributed computing 
for signal modeling of asynchronous parallel com- 
putation. Appendix D. Analysis of MIMD (Multiple Instruc- 
tion Streams, Multiple Data. streams) algorithms: features, 
measurements, and results. Master's thesis. Smith, K.D. 
(Purdue Univ., Lafayette, IN (USA). School of Electrical 
Engineering). Aug 1984. 170p. NTIS, PC A08/MF AO1. 

Analysis of parallel algorithms for MIMD (Multiple Instruc- 
tion streams, Multiple data streams) machines is often difficult. 
Much work in the past has focused on SISD (Single Instruction 
and Data Streams (conventional)) and SIMD(Single Instruction 
stream, Multiple Instruction system (vector)) algorithms. Most of 
this work applies in MIMD systems, yet there are several signifi- 
cant problems that arise. This thesis focuses on these problems and 
proposes solutions to them. An image-processing problem is ana- 
lyzed for parallelism. Measures of parallelism are proposed. With 
these measures in mind, the image-processing problem is again ana- 
lyzed and several common parallel languages are surveyed. With 
this background, a set of language and machine-independent 
MIMD constructs is proposed, and it is shown how these can be 
used on several forms of traditional analysis. 


53063 (AD-A—168678/1/XAB) Analytical models for 
parallel-processing systems. Technical report. Ammar, H.; 
Huang, Y.F.; Liu, R. (Notre Dame Univ., IN (USA). Dept. 
of Electrical Engineering). May 1986. 168p. (EE-TR—861). 
NTIS, PC A08/MF AO1. 

This report proposes to use generalized stochastic Petri nets 
(GSPN) in reliability, maintainability, and availability studies. The 
novelty of this modeling approach results from the following dis- 
tinctive reasons: (1) the GSPN offers a precise description of 
system activities and conditions while involving less complexity, 
comparing to other modeling techniques; specifically, it is an inher- 
ently effective bookkeeping for conditions and activities; (2) it pro- 
vides a clairvoyant insight of the key parameters that effect RMA 
analysis; causes and results of events can be easily tracked by exe- 
cuting the GSPN; and (3) it takes the advantage of the existence of 
concurrency and timing of events, thus describes accurately the se- 
quence of events. 


53064 (ANL/MCS-TM—79) Portable environment for 
developing parallel Fortran programs. Dongarra, J.J.; Soren- 
sen, D.C. (Argonne National Lab., IL (USA). Mathematics 
and Computer Science Div.; Illinois Univ., Urbana (USA). 
Center for Supercomputing Research and Development). 
Jul 1986. Contract W-31-109-ENG-38;AC05- 
840R21400;FG02-85ER25001. 14p. (CONF-8606187—1). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86015570. 

From International conference on vector and parallel com- 
puting; Leon, Norway (2 Jun 1986). 

This paper describes an environment for the portable imple- 
mentation of parallel algorithms in a Fortran setting. The package, 
called SCHEDULE, can help a programmer familiar with a For- 
tran programming environment to implement a parallel algorithm in 
a manner that will lend itself to transporting the resulting program 
across a wide variety of parallel machines. The package is designed 
to allow existing Fortran subroutines to be called through SCHED- 
ULE, without modification, thereby permitting users access to a 
salen’ Pulte uetisanas sana diamante same Termi- 
nology, parallel pro; programming using SCHED- 
ULE, calling SCHEDULE, ten synchronization, dynamic al- 
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location of processes, and experiences with SCHEDULE are dis- 
cussed. 8 refs. 


53065 (BDX—613-3578) Flexible manufacturing systems 
software issues and guidelines. Johnson, I.S.C.; S yy de 
(Charles Stark) Lab., Inc., Cambridge, MA ISA). 
Aug 1986. Contract ‘AC04-76DP00613. 135p. NTIS, PC 
A07/MF AO1; 1; GPO Dep. File Number DE86015499. 

A study of FMS software has been conducted, drawing on a 
wide variety of FMS experts in both the supplier and user commu- 
nities. The study assesses the issues and elements of FMS software 
and makes recommendations for potential users for FMS on how to 
write specifications for obtaining this software from commercial 
sources. The functional aspects of FMS software have been ad- 
dressed, covering the software required for successful design, eval- 
uation, and operation of FMS systems. The current state of the art 
in FMS software is outlined, identifying deficient areas where de- 
velopment work is needed. 


53066 (CONF-860398—1) Survey of high performance 
computers. Dongarra, J.J. (Argonne National Lab., IL 
(USA). Mathematics and Computer Science Div.). 1986. 
Contract W-31-109-ENG-38. 6p. NTIS, PC A02/MF A01; 
GPO Dep. File Number DE86014538. 

From Spring COMPCON; San Francisco, CA, USA (3 Mar 
1986). 

Supercomputers are classified according to their cost and ar- 
chitecture. A distinction is made between machines costing greater 
than or less than one million dollars. Architectures are first divided 
into scalar, vector, and parallel machines and then subdivided ac- 
cording to memory allocation and data bus characteristics. (DWL) 


(CONF-860887—5) GAMMA: a high performance 

dataflow database machine. DeWitt, D.J.; Gerber, R.H.; 
Graefe, G.; Heytens, M.L.; Kumar, K.B.; Muralikrishna, M. 
(Wisconsin Univ., Madison (USA). Dept. of Computer Sci- 
ences). Mar 1986. Contract AC02-81ER10920. 40p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86015440. 

From 12. international conference on very large databases; 
Kyoto, Japan (25 Aug 1986). 

In this paper, the design, implementation techniques, and ini- 
tial performance evaluation of Gamma are presented. Gamma is a 
new relational database machine that exploits dataflow query proc- 
essing techniques. Ganma is a fully operational prototype consisting 
of 20 VAX 11/750 computers. The design of Gamma is based on 
an earlier multiprocessor database machine prototype (DIRECT) 
and several years of subsequent research on the problems raised by 
the DIRECT prototype. In addition to demonstrating that parallel- 
ism can really be made to work in a database machine context, the 
Gamma prototype shows how parallelism can be controlled with 
minimal control overhead through a combination of the use of al- 
gorithms based on hashing and the pipelining of data between proc- 
esses. Except for 2 messages to initiate each operator of a query 
tree and 1 message when the operator terminates, the execution of a 
query is entirely self-scheduling. 52 refs., 12 figs. 


53068 (CONF-861096—1) Uncertainty paradigms used in 
expert systems. Uppuluri, R.; Tonn, B. (Oak Ridge National 
Lab., TN (USA). 1986. Contract AC05-840R21400. 9p. 
NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE86012229. 

From International symposium on methodologies for intelli- 
gent systems; Knoxville, TN, USA (22 Oct 1986). 

This paper reviews four uncertainty paradigms used in 
expert systems, the Bayesian approach, certainty factors, Dempster- 
Shafer theory, and the theory of endorsements. The first three para- 
digms operate with quantitative measures of uncertainty; the last 
uses only qualitative expressions. Each paradigm is briefly discussed 
and strengths and weaknesses are noted. It is found that the mathe- 
matical rigor of the quantitative approaches may compromise their 
applicability in expert systems and that the qualitative approach 
lacks sufficient rigor. 6 refs., 1 tab. 
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53069 (CONF-8510354—1) Performance of a 


Aww (Germany, F.R.)). 1985. 14p. NTIS (US Sales 
'y), PC A02. File Number DE86901550. 

From 2. E conference on multigrid methods; Co- 
logne, F.R. Germany (1 Oct 1985). 

The CalTech Hypercube (Mark II) is a multiprocessor 
system of up to 128 individual small computers with own local 
memory, which are connected to each other by a special intercon- 
nection network. As an example for the implementation of numeri- 
cal algorithms, a multigrid method for the solution of the Laplace 
equation in 3D is considered. For this architecture the algorithm 
has to be parallelized and implemented in such a way, that the 
overhead due to receiving results from the neighboring processors 
is small. It turns out that the speedup reached by this implementa- 
tion is satisfactory. The time spent for the overhead is analyzed in 
some detail. Like in the sequential case it turns out that the multi- 
grid algorithm is much faster than FFT algorithms for solving this 
problem. 13 refs., 8 figs., 6 tabs. 


53070 (CONF-8603147—1) Asymptotics of the Titch- 
marsh-Weyl m-coefficient for potentials, II. Kaper, 
H.G.; Kwong, M.K. (Argonne National Lab., IL (USA). 
Mathematics and Computer Science Div.). 1986. Contract 
W-31-109-ENG-38. = NTIS, PC A02/MF A0Ol; GPO 
Dep. File Number DE86014609. 

From Differential equations conference; Birmingham, AL, 
USA (3 Mar 1986). 

This article is concerned with the Titchmarsh-Weyl m-coef- 
ficient for the differential equation y” + (A - q(x))y = 0 on [0,00), 
where the potential q is integrable near 0. The m-coefficient, which 
is a function of the complex variable 4 € C, depends on an initiali- 
zation parameter a ¢€(-77,77]. A uniform as well as various non-uni- 
form asymptotic expansions of m are derived, which are valid as A 
— oo in any sector of the complex plane that does not contain the 
real axis. 13 refs. 


53071 (DOE/ER/10920—1) Object and file management 
database 


in the EXODUS extensible system. Carey, M.J.; 

DeWitt, D.J.; Richardson, J.E.; Shekita, E.J. (Wisconsin 
Univ., Madison (USA). t. of Computer Sciences). Mar 
1986. "Contract AC02-81ER10920. 28p. (CONF-860887—4). 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE86015439. 

From 12. international conference on very large databases; 
Kyoto, Japan (25 Aug 1986). 

Computer Sciences technical report No. 638. 

This paper describes the design of the object-oriented stor- 
age component of EXODUS, an extensible database management 
system currently under development at the University of Wiscon- 
sin. The basic abstraction in the EXODUS storage system is the 
storage object, an uninterpreted variable-length record of arbitrary 
size; higher level abstractions such as records and indices are sup- 
ported via the storage object abstraction. One of the key design fea- 
tures described here is a scheme for managing large dynamic ob- 
jects, as storage objects can occupy many disk pages and can grow 
or shrink at arbitrary points. The data structure and algorithms 
used to support such objects are described, and performance results 
from a preliminary prototype of the EXODUS large-object man- 
agement scheme are presented. A scheme for maintaining versions 
of large objects is also described. The file structure used in the 
EXODUS storage system, which provides a mechanism for group- 
ing and sequencing through a set of related storage objects and the 
EXODUS approach to buffer management, concurrency control, 
and recovery, both for small and large objects are discussed. 30 
refs., 13 figs. 


53072 (DOE/ER/25009—T6) Concurrent computation 
and the theory of complex systems. Fox, G.C.; Otto, S.W. 
(California Inst. of Tech., Pasadena (USA)). 3 Mar 1986. 
Contract FG03- 85ER25009. 37p. (CALT—68-1343; CONF- 
8508173—3). NTIS, PC A03/MF A0l1; 1; GPO Dep. File 
Number DE86013004. 

From Conference on hypercube microprocessors; Knoxville, 
TN, USA (1 Aug 1985). 
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Lessons from the implementation of a variety of mainly sci- 
entific problems on the Caltech Hypercube are discussed. Both the 
problems and the hypercube are viewed as examples of complex 
systems and properties of systems that determine which problems 
map well on to what concurrent computers are discussed. The di- 
mension, topology, size, and temperature of complex systems are 
also discussed. 28 refs., 16 figs. 


53073 (DOE/ID/01570—T132) Vendor System. Data 
base management system written in dBASE III. Waterman, 
D.K. (BG and G Idaho, Inc., Idaho Falls (USA)). May 
1986. Contract AC07-761D01570. 80p. NTIS, PC A05/MF 
A01; 1; GPO Dep. File Number DE86014903. 

The Vendor System is a collection of dBASE III command 
files. The system allows users to add, change, delete or query 
dBASE III Vendor data base files. Even without dBASE III exper- 
tise, the user can easily manipulate the data base. There are five 
data files used in this system. The Data Dictionary in this manual 
presents a detailed description of each file. 


53074 (DOE/PC/62260—T1) CoalSORT: a knowledge- 
based interface to an information retrieval system. Final 
report. Monarch, I.; Carbonell, J. (Carnegie-Mellon Univ., 
Pittsburgh, PA (USA). t. of Computer Science). 27 Jun 
1986. Contract AC22-83PC62260. 45p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86012714. 

The aim of the CoalSORT project is to determine the most 
appropriate ways to apply Al techniques to facilitate and extend the 
use of bibliographic databases in coal technology. The project's 
main task is to design and implement a prototype which provides 
an intelligent interface to a bibliographic database. The intelligence 
of the prototype is embodied in a frame-based semantic network 
which is a representation of an expert’s domain knowledge, espe- 
cially in its cognitive organization. Achieving optimal use of this in- 
telligence depends on how effective the system is at communicating 
partial descriptors which express a match between a user's informa- 
tion need and a document's information content. The system com- 
municates with the user through menus, windows for displaying 
and keeping track of information, and the selection of key phrases 
as search terms. A number of features were added to enable the 
interface to present the shape or organization of the categorial net- 
work system. This organization plays an important role in delineat- 
ing the meaning of key concepts communicated to the user. The 
adequacy of this knowledge representation will be tested by appro- 
priate users. 23 refs., 38 figs. 


53075 (INIS-BR—491) One-dimensional, one-group ab- 

-production nodal method for neutron flux and power 

calculations, Ferreira, C.R. (Instituto de Pesqui- 

sas Energeticas e Nucleares, Sao Paulo (Brazil)). 1984. 122p. 

(in Portuguese). NTIS (US Sales Only), PC A06/MF AOl1. 
File Number DE86703270. 

Presented is the absorption-production nodal method for 
steady and dynamical calculations in one-dimension and one group 
energy. Elaborated was the NOD1ID computer code (in FOR- 
TRAN-IV language). Calculations of neutron flux and power distri- 
butions, burnup, effective multiplication factors and critical boron 
concentration were made with the NOD1D code and compared 
with results obtained through the CITATION code, which uses the 
finite difference method. The nuclear constants were produced by 
the LEOPARD code. 


53076 (INIS-BR—492, pp 195-206) Analytical approxi- 
mation for resonance ronal Magalhaes, C.G. de; Martinez, 
A.S. (Rio de Janeiro Univ., Brazil. Coordenacao dos Pro- 
gramas de Pos-graduacao de eae 1985. (in Portu- 
uese). NTIS (US Sales Only), PC A99/MF AOl1. File 
umber DE86703268. (CONF-8504255—). 
From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, “a (10 A oe 1985). 

t is developed a method which allows to obtain an analyti- 
cal dang for the resonance integral. The problem formulation is 
completely theoretical and based in concepts of physics of general 
character. The analytical expression for integral does not involve 
any empirical correlation or parameter. Results of approximation 
are compared with pattern values for each individual resonance and 
for sum of all resonances. 
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53077 (INIS-BR—492, pp 227-241) Application of the 
pseudo-harmonic method for pertubed flux. Silva, 
F.C. da; Rotenberg, S.; Thome Filho, Z.D. (Rio de Janeiro 
Univ., Brazil. Coordenacao dos Programas de Pos-gradua- 
cao de En ia). 1985. (In Portuguese). NTIS (US Sales 
Only), A99/MF AOl. File Number DE86703268. 
(CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

Realized is a semi-analytical test in order to verify the poten- 
tiality of the pseudo-harmonic methods to calculate the neutron 
flux and perturbed eigenvalues. Chosen for test is the case which 
the pseudo-harmonics are the Bessel functions to facilitate the anal- 
ysis. 


53078 (INIS-BR—492, pp 28-43) Acceleration of the 
FERM nodal program. Nakata, H. (Instituto de Pesquisas 
Energeticas e Nucleares, Sao Paulo, rr 1985. (In Por- 
tuguese). NTIS (US Sales Only), PC A99/MF A011. File 
Number DE86703268. (CONF- 8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

Tested were three acceleration methods trying to reduce the 
number of outer iterations in the FERM nodal program. The re- 
sults obtained indicated that the Chebychev polynomial accelera- 
tion method with variable degree results in a economy of 50% in 
the computer time. Otherwise, the acceleration method by source 
asymptotic extrapolation or by zonal rebalance did not result in 
economy of the global computer time; however some acceleration 
had been verified in outer iterations. 


53079 (INIS-BR—492, pp 150-163) Inclusion of nodal 
option in diffusion conventional codes. Prati, A.; Anaf, J. 
(Centro Tecnico Aeroespacial, Sao Jose dos Campos, 
Brazil. Inst. de Estudos Avancados). 1985. (In Portuguese). 
NTIS (US Sales Only), PC A99/MF AOl. File Number 
DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

The GCMDT (Generalized Coarse Mesh Diffusion Theory) 
is studied to use in the 2DB diffusion conventional code. An ade- 
quate formalism for its implementation in codes of 'Mesh-Centered’ 


is developed for retangular, triangular and hexagonal geometries. 


53080 (INIS-BR—492, pp 370-381) AMZ, multigroup 
constant library for EXP A code, generated by NJOY 
code from ENDF/B-IV. Chalhoub, E.S.; Moraes, M. de. 
(Centro Tecnico Aeroespacial, Sao Jose dos Campos, 
Brazil. Inst. de Estudos Avancados). 1985. (In Portuguese). 
NTIS (US Sales Only), PC A99/MF A0Ol1. File Number 
DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil ao 1985). 

is a library of multigroup constants with 70 

energy groups and 37 isotopes to fast reactor calculation. The cross 
sections, sca’ matrices and self-shielding factors were generat- 
ed by NJOY code and RGENDF interface program, from ENDF/ 
B-IV’S evaluated data. The library is edited in adequated format to 
be used by EXPANDA code. 


53081 (INIS-BR—492, pp 382-390) Calculation of ener- 
neutron distribution produced 


getic and angular by D-T reac- 
tion to use in measure of nuclear parameters. Coelho, P.R.P. 
(Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo, 
Brazil. Centro de Fisica Nuclear). 1985. (In Portuguese). 
NTIS (US Sales Only), PC A99/MF AOl. File Number 
DE86703268. (CONF-8504255—). 

From 5. national meeting of reactor physics; Rio de Janeiro, 
RJ, Brazil (10 Apr 1985). 

Developed was a computer program (CALCDT) to calcu- 
late the energetic and neutron distribution which are pro- 
duced in the reaction *H(d,n)*He. This source of neutrons is uti- 
lized in experiment of radiation shielding, (neutron and gama) and 
the calculated distribution is utilized as input data (source specifica- 
tion) of computer codes which simulates the experiment. 





7217 / ERA-11/22 


53082 (INIS-mf—10086, pp 66) an - a radiative 
proton capture code. Kicinska-Habior, M. (Warsaw Univ., 
Poland. Inst. Fizyki Doswiadczalnej). 1982. NTIS (US Sales 
Only), PC A05/MF A011. File Number DE86780474. 

In Annual report 1981. 


(INR—1944/E/A) _SECURE-Sen 


controller and NOVA compatible computers. 

lewski, J. (Institute of Nuclear Research, Warsaw 

1982. 23p. Energetics and Atomic Ener, 

Centre, Palace of Culture and Science, P 901 Wartaw, 
Poland. 

Published in 1983. 

SECURE is a set of subroutines compatible with ESONE/ 
SR/01 "Subroutines for CAMAC” for SEN Electronique CC2033 
crate controller and NOVA-compatible computers running the 
RDOS operating system. It was designed for experimenters which 
apply CAMAC but have programming experience only with For- 
tran. Its main remarkable feature and the real benefit of use is to 
make possible all CAMAC programming, including all interrupt 
service, in Fortran. The straightforward consequence of this fact 
was that programming of quite sophisticated control systems could 
be made by technicians. When combined with other experimenters’ 
experience (e.g. E.M. Rimmer, CERN), this may prove the extraor- 
dinary efficiency of software standardization efforts. 


53084 (INR—1945/8/E/B) Application of computer tech- 
nique in routine neutron activation analysis using high resolu- 
tion gamma ray spectrometry. Szopa, Z.; Plejewska, M.; 
Staszelis, J. (Institute of Nuclear Research, Warsaw 
(Poland); Polska Akademia Nauk, Warsaw. Centrum As- 
a 1982. 20p. (In Polish). — and Atomic 

Information Centre, Palace of Culture and Science, 

PLoS 01 Warsaw, Poland. 

Published in 1983. 

A full system of four computer programs for routine - quali- 
tative and quantitative - neutron activation analysis (NAA) using 
high resolution gamma ray-spectrometry had been elaborated. The 
structure and possibilities of the “data flow” programs i.e. programs 
DIDPDP and DIDCDC, dedicated for fast and reliable “off line” 
data transfer between the buffer memory of the spectrometric line 
(9-track magnetic tape) and the fast access memory (disc) of the 
used computers PDP-11/45 and CYBER-73 had been presented. 
The structure and organization of the "data processing” programs 
i.e. programs SAWAPS and MAZYG had been presented as well. 
The utility and reliability of these programs in the case of the large- 
scale, routine NAA, exampled by analysis of filters with air pollut- 
ants, had been tested and discussed. Programs are written mainly in 
FORTRAN. 


Core Proceedings of the — 


aa ee 1985. 04 da Tota Re 
(CONF-8409360—). NTIS Ss (US Sales Only), PC Al4/MF 
AO1. File Number DE86780559. 
From Seminar on software development in nuclear energy 
research; Tokai, Ibaraki, Japan (27 Sep 1984). 
Fourteen papers have been cataloged separately. (WRF) 


GAmEnng 288, 


5-11) Retrospective and 
Soustcams ae 


japanese) NTIS ‘Us Sales Only), PC Al4/MF AOl. 
Nomoes DE86780559. (CONF-8409360—). 
From Seminar on software t in nuclear energy 
ee eae 
A retrospective survey is made on the three-dimensional ra- 
diation transport calculations. tasodusdin is given to computer 
codes based on the distinctive numerical methods such as the 
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Monte Carlo, Direct Integration, S/sub n/ and Finite Element 
Methods to solve the three-dimensional transport equations. Pro- 
spective discussions are made on pros and cons of these methods. 


53087 (JAERI-M—85-017, 12-26) Present status of 
transport code development Sniek on Monte Carlo method. 
Nakagawa, Masayuki. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establi it). Mar 
1985. (In Japanese). NTIS (US Sales Only), PC Al4/MF 
A01. File Number DE86780559. (CONF-8409360—). 

From Seminar on software development in nuclear energy 
research; Tokai, Ibaraki, Japan (27 Sep 1984). 

The present status of development in Monte Carlo code is 
briefly reviewed. The main items are the followings; Application 
fields, Methods used in Monte Carlo code (geometry spectification, 
nuclear data, estimator and variance reduction technique) and un- 
finished works, Typical Monte Carlo codes and Merits of continu- 
ous energy Monte Carlo code. 


53088 (JAERI-M—85-017, pp 27-46) Problems in radi- 
ation shielding calculations with Monte Carlo methods. Ueki, 
Kohtaro. (Ship Research Inst., Tokyo, Japan). Mar 1985. 
(In Japanese). NTIS (US Sales Only), PC Al4/MF AOI. 
File Number DE86780559. (CONF-8409360—). 

From Seminar on software t in nuclear energy 
research; Tokai, Ibaraki, Japan (27 Sep 1984). 

The Monte Carlo method is a very useful tool for solving a 
large class of radiation transport problem. In contrast with determi- 
nistic method, geometric complexity is a much less significant prob- 
lem for Monte Carlo calculations. However, the accuracy of Monte 
Carlo calculations is of course, limited by statistical error of the 
quantities to be estimated. In this report, we point out some typical 
problems to solve a large shielding system including radiation 
streaming. The Monte Carlo coupling technique was developed to 
settle such a shielding problem accurately. However, the variance 
of the Monte Carlo results using the coupling technique of which 
detectors were located outside the radiation streaming, was still not 
enough. So as to bring on more accurate results for the detectors 
located outside the streaming and also for a multi-legged-duct 
streaming problem, a practicable way of "Prism Scattering tech- 
nique” is proposed in the study. 


53089 (JAERI-M—85-017, pp 68-102) — of a 
three-dimensional S/sub N/ code to shielding calculation. Yo- 
kobori, Hitoshi; Nishimura, Tatsuo. (Mitsubishi Atomic 
Power Industries, Inc., Tokyo, 7 Mar 1985. (in J 
nese). NTIS (US Sales Only), Al4/MF OL ile 
Number DE86780559. (CONF-8409360—). 

From Seminar on software 
research; Tokai, Ibaraki, Japan (27 Sep 1984). 

Three-dimensional S/sub N/ code, ENSEMBLE in (X, Y, 
Z) geometry and ENSEMBLE-RTZ in (R, theta, Z) geometry 
have been employed in shielding designs and shielding analyses. A 
recently-developed code, ENSEMBLE-XYZ, is capable of eigenva- 
lue problem in (X, Y, Z) geometry. This paper summarizes recent 
application of the codes to practical problems as follows. A bench- 
mark experiment for a neutron streaming through two-bend ducts 
has been analysed by using a calculation technique to couple two- 
dimensional S/sub N/ calculations and a three-dimensional S/sub 
N/ calculation. The corner part of the bend duct has been analysed 
by ENSEMBLE and the straight parts of the bend ducts have been 
calculated by a two-dimensional S/sub N/ code, DOT-3.5. EN- 
SEMBLE-RTZ has been used to shielding analyses for JOYO to 
demonstrate the effectiveness of a three-dimensional S/sub N/ 
code. A two-dimensional S/sub N/) code, TWOTRAN-II, has been 

to compare the eigenvalues and flux distributions with 

ENSEMBLE-XYZ.: for two-dimensional geometry problems pro- 
viding a partial verification of the code. By these comparisons, the 
validity of the eigenvalue calculation capability in ENSEMBLE- 
XYZ has been partially established. The above mentioned results 
reveal that a three-dimensional S/sub N/ code has a possibility to 
be used widely for various reactor physics problems. 


tt in nuclear energy 
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(JAERI-M—85-017, pp 103-119) = of 
*TRITAC': 2 three-dimensional neutron transport code based 
on Ssub(n) method. Yamamoto, Toshihisa; Bando, Masaru; 
ba soma Toshikazu. (Power Reactor and Nuclear Fuel De- 

ent Corp., Tokyo, Japan). Mar 1985. (In J ese). 
NI S Sales Only), PC Al4/MF AOI. File Noster 
DEBST90S9. (CONF-8409360—). 
From Seminar on software development in nuclear energy 
research; Tokai, Ibaraki, J 27 1984). 
F  Setincetadl tzaaeport ‘code pRITAC” for reactor 
core dpaiedes problems which is based on the discrete ordinate 
method has been developed. Efforts were specially made upon ac- 
celeration techniques and the diffusion synthetic acceleration 
method was applied to the code. Derivation of spatially differenced 
diffusion synthetic equations is summarized in this paper, and nu- 
merical results for a three-dimensional test problem are shown. Ex- 
perimental results of FCA-X3 have been analyzed by the TRITAC 
code, and a good agreement was obtained for the Pu?® fission rate 
distribution. 


53091 (JAERI-M—85-017, pp 120-131) Development of 
three-dimensional transport code by the double finite element 
method. Fujimura, Toichiro. (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki. Tokai Research Establishment). 
Mar 1985. (In Japanese). NTIS (US Sales Only), PC A14/ 
MF AO1. File Number DE86780559. (CONF-8409360—). 

From Seminar on software development in nuclear energy 
research; To! —_ 27 1984). 

Bevel pane aie Grae ied coutoon transport code 
by the double finite element method is described. Both of the Ga- 
lerkin and variational methods are adopted to solve the problem, 
and then the characteristics of them are compared. Computational 
results of the collocation method, developed as a technique for the 
vaviational one, are illustrated in comparison with those of an S/ 
sub n/ code. 


53092 a pp 132-150) Development of 
three-dimensional neutron transport code based on direct inte- 
gration method. Sasamoto, Nobuo. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki. Tokai Research Establish- 
ment). Mar 1985. (In Japanese). NTIS (US Sales Only), PC 
Al4/MF AOl. File Number DE86780559. (CONF- 
8409360—). 

From Seminar on software development in nuclear energy 
research; Tokai, Ibaraki, Japan (27 Sep dey 

A numerical method is presented for calculating neutron 
transport problems in three-dimensional (x, y, z) geometry based on 
a method of direct integration of the transport equation. Several 
new techniques are introduced to the method to make it well adapt- 
ed to practical neutron transport calculations in the three-dimen- 
sional geometry. These techniques are found to enable one to calcu- 
late with coarser meshes of both energy and space, without reduc- 
ing calculational accuracies. Based on the present method, 
PALLAS-XYZ, a neutron transport code in the three-dimensional 
(x, y, z) geometry is developed, of which validity is verified 

ugh analyzing a PCA shielding benchmark experiment. 


53093 ae ae et. pp 151-170) Experience with 
nuclear 


the vectorization of codes. Ishiguro, Misako. (J 
Atomic Energy Research Inst., Tokat Tbs Ibaraki. Tokai Re- 
search Establishment). Mar 1985. (In Japanese). NTIS (US 
Sales Only), PC Al4/MF A01. File Number DE86780559. 
(CONF-8409360—). 

From Seminar on software development in nuclear energy 
research; Tokai, Ibaraki, 27 1984 

In order to make make alhciens or f a a supercomputer, it 
is vital to optimize programs to the vector architecture. Hence, ap- 
plicability of vector processing has been investigated to the various 
nuclear codes at the computing center in JAERI. Here we describe 
experience with the code vectorization, especially on a LWR 
LOCA transient analysis code RELAPS in detail. We also present 
the vectorizing methods in use for other typical codes: CITATION 
(neutron diffusion), FEM-BABEL (neutron diffusion by finite ele- 
ment method), TWOTRAN-II (neutron transport), and SAP-V 
(structual analysis). Speed-up gains, given by the time ratios of 
FACOM M-380 to vector supercomputer FACOM VP-100, are 
shown for twenty-two nuclear codes. 
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53004 (JAERI-M—85-017, pp 171-182) Vectorization of 
a computer code for wind field calculation. Ishikawa, Hiro- 
hiko. (Japan Atomic Energy Research Inst., Tokai, sme 
Tokai Research Establishment). Mar 1985. (In — 
NTIS (US Sales Only), PC Al4/MF AOl. File 
DE86780559. (CONF-8409360—). 

From Seminar on software development in nuclear energy 
research; Tokai, Ibaraki, Japan (27 Sep 1984). 

A computer code for the calculation of three dimensional 
wind field, which is used in SPEEDI (System for Prediction of En- 
vironmental Emergency Dose Information), is vectorized in order 
to reduce its computational time. The original code was partly re- 
vised so as to fit the vector computer. The algorithm of the compu- 
tation was also changed in some parts. The computational time re- 
duced to a tenth of that expensed by the original code. 


53095 (JAERI-M—85-017, pp 183-216) Analyses of 
MHD instabilities. Takeda, Tatsuoki. Conen Atomic Energy 
Research Inst., Tokai, Ibaraki. Tokai Research Establish- 
ment). Mar 1985. (In Japanese). NTIS (US Sales Only), PC 
Al4/MF AOl. File Number DE86780559. (CONF- 
8409360—). 

From Seminar on software development in nuclear energy 
research; Tokai, Ibaraki, Japan (27 Sep 1984). 

In this article analyses of the MHD stabilities which govern 
the global behavior of a fusion plasma are described from the view- 
point of the numerical computation. First, we describe the high ac- 
curacy calculation of the MHD equilibrium and then the analysis of 
the linear MHD instability. The former is the basis of the stability 
analysis and the latter is closely related to the limiting beta value 
which is a very important theoretical issue of the tokamak research. 
To attain a stable tokamak plasma with good confinement property 
it is necessary to control or suppress disruptive instabilities. We, 
next, describe the nonlinear MHD instabilities which relate with the 
disruption phenomena. Lastly, we describe vectorization of the 
MHD codes. The above MHD codes for fusion plasma analyses are 
relatively simple though very time-consuming and parts of the 
codes which need a lot of CPU time concentrate on a small portion 
of the codes, moreover, the codes are usually used by the develop- 
ers of the codes themselves, which make it comparatively easy to 
attain a high performance ratio on the vector processor. 


53096 (JAERI-M—85-036) Some graphic systems in nu- 
clear field. (Japan Atomic Energy Research Inst., Tokyo). 
Mar 1985. 61p. (In Japanese). NTIS (US Sales Only), PC 
A04/MF A0O1. File Number DE86703436. 

In this report outlines of four systems for computer graphics 
are presented. These are (i)software and hardware system for color 
graphic movie, (ii)JGSP, a standard software interface library for 
various types of graphic terminals, (iii)GRASYS, a graphic package 
for two dimensional display of components of nuclear power plants, 
and (iv)CATS, a software package for computer aided tracing of 
graphs, mathematical formulae, English and Japanese sentences. 
The first system has been developed at Power Reactor and Nuclear 
Fuel Development Corporation and others are developed at Japan 
Atomic Energy Research Institute. Although some of the systems 
are still in development phases, it will be helpful for researchers 
and engineers who have concerns in design and use of similar sys- 
tems to report the design concepts and techniques adopted in these 
systems. 


53097 (JAERI-M—85-091) User's 

SPLPLOT-2: a computer code for data plotting 
conversational mode. Muramatsu, Ken; Matsumoto, Kiyoshi; 
Kohsaka, Atsuo; Maniwa, Masaki. (Japan Atomic Ener; 
Research Inst., oe Japan Atomic Energy Researc! 
Inst., Tokai, Ibaraki. Tokai Research Establishment). Jul 
1985. 151p. (In Japanese). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE86703439. 

The computer code SPLPLOT-2 for plotting and data edit- 
ing has been developed as a part of the code package: SPLPACK- 
1. The SPLPLOT-2 code has capabilities of both conversational 
and batch i This report describes the user’s manual for 
SPLPLOT-2. The following improvements have been made in the 
SPLPLOT-2. (1) It has capabilities of both conversational and 
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batch processings, (2) function of conversion of files from the input 
SPL (Standard PLotter) files.to internal work files have been im- 
plemented to reduce number of time consuming access to the input 
SPL files, (3) user supplied subroutines can be assigned for data ed- 
iting from the SPL files, (4) in addition to the two-dimensional 
graphs, streamline graphs, contour line graphs and bird's-eye view 
graphs can be drawn. 


53098 (JAERI-M—85-143) Vectorization of nuclear 
codes and numerical methods. Tokunaga, Yasuo; Harada, 
Hiroo; Ishiguro, Misako. go Atomic Energy Research 
Inst., Tokyo; Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). 1985. 75p. (In 
Japanese). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE86703440. 

In order to realize the fast execution of a nuclear code using 
a vector-processing computer, it is necessary to select an appropri- 
ate numerical method and to use efficient programming techniques 
for this computer. In this report, first the details of nuclear codes 
frequently used in JAERI are analyzed, then the numerical meth- 
ods employed there are discussed from the viewpoint of vectoriza- 
tion. The vectorization method of a nuclear code is systematically 
described, and examples of vectorizations are shown for individual 
numerical methods. 


53099 (SJEN—576) Dynamic main memory solutions from 
a Fortran Casado, J.; Gomez, J. 4 Guta de de En Nts 
Nuclear, Madrid (Spain)). 1985. 21p. (in 
(US Sales Only), PC A02/MF AOI1. ie Seabier 
DE86703282. 

Different ways to assign and free main core in the running 
of a Fortran program are described. 5 refs. 


(JINR—R-10-85-528) Dialogue graphic system for 
zhankin, 


radionuclide decay scheme reconstruction. Goro 

V.M.; Brudanin, v. B.; Vylov, Ts.; Golovkov, N.A.; Kapus- 
tina, LL. Pilyu VV.; Shchukin, B.A. (Joint Inst. for 
Nuclear pee bakes (USSR). Lab. of Nuclear Prob- 
lems; aia hone Inzhenerno-Fizicheskij Inst. (USSR)). 
1985. 9p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86703 100. 

The dialogue graphic system including 44 program package 
for re construction of radionuclide decay scheme has been devel- 
oped for the SM-4 minicomputer. Practical using of the system and 
some examples are described. The programs are realised in FOR- 
TRAN for the RSX-11M operational system. 3 refs.; 1 fig.; 1 tab. 


53101 (KIYI—83-29, pp 7-9) Computer simulation of the 
particle energy spectra detection allowing for distortions from 
pulse pile-up. Gone alter, A.M. 1983. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO01. File Number DE86780477. 

In Essential problems of the automation in experimental nu- 
clear physics. 

Constraints imposed by the equipment resolution results in 
the energy spectra distortion due to pulse superposition during 
measurements of high dense particle fluxes. The paper is aimed at 
the construction of simulation model of energy spectra measure- 
ment and its analytical description. A program devised for the CM- 
4 computer substantializes a simulation model of particle energy 
spectra measurements. 2 refs. 


53102 (KIYI—84-11) Measuring of nuclear reaction 
cross-sections using mini-computers. Konfederatenko, V.1,; 

Patlan’, Yu.V.; Struzhko, B.G. (AN Ukrainskoj SSR, Kiev. 
Inst. Yadernykh Issledovanij). 1984. 26p. (In Russian). NTIS 
(US Sales Only), PC A03/MF. AOl. File Number 
DE86703101. 

The mini-computer software system is discussed. This system 
is intended for storage of spectra and calculation of binary nuclear 
reaction cross-sections. Texts of computer codes and its brief de- 
scription are given. 7 refs.; 3 figs. 
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53103 (LA-UR—86-2384) Design of an intelligent tutor- 

ing system (ITS) for aircraft recognition. Powell, D.R.; An- 
drews, A.E. (Los Alamos National Lab., NM (USA)). 1986. 
Contract W-7405-ENG-36. 6p. (CONF-8610120—1). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86013845. 

From IEEE international conference on systems, man and 
cybernetics; Atlanta, GA, USA (14 Oct 1986). 

An intelligent tutoring system has been designed to teach 
aircraft recognition in support of air defense training. Design of the 
system incorporated requirements for dynamic assessment of stu- 
dent knowledge, individualized instruction, implementation on a 
microcomputer, and use of videodisc technology for visual presen- 
tations. System design methodology is discussed and compared to 
instructional system design for computer-based training. The com- 
ponents of the computer tutor are explained in the context of an 
overview of the tutoring system. 9 refs., 3 figs., 1 tab. 


53104 (LA-UR—86-2576) Dimensions, induces and con- 
gruence classes of representations of affine Kac-Moody alge- 
bras (with examples for affine Es). Kass, S.N.; Patera, J. (Los 
Alamos National Lab., NM (USA). Theoretical Div.; Mon- 
- Univ., Canada). Centre de Recherches Mathe- 
ues). 1986. Contract W-7405-ENG-36. 13p. (CONF- 
BOOTee NTIS, PC A02/MF AOl1; 1; GPO Dep. File 

tr DE86013828. 

From Nato advanced research workshop on super field theo- 
ries; Vancouver, Canada (25 Jul 1986). 

Affine generalizations of some familiar notions from the rep- 
resentation theory of semisimple Lie algebras/groups are intro- 
duced, described and illustrated. The multiplicity of a weight and 
the dimension congruence class, and indices of a representation are 
touched upon. Examples of the highest weight representations of 
affine Eg are considered as a preview of far more extensive results 
of this type to appear. 


53105 (LA-UR—86-2825) Choosing a document-format- 
ting system. Wallace, R.K. (Los Alamos National Lab., NM 
(USA)). 1986. Contract W-7405-ENG-36. 4p. (CONF- 
8610128—3). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86015332. 

From Fall digital equipment computer users society symposi- 
um; San Francisco, CA, USA (6 Oct 1986). 

The TeX system is chosen for formatting large computer 
code manuals to be initially implemented on VAX 11/780 and 8600 
computers. The “What You See Is What You Get” word processor 
is recommended for producing small (5 to 10 page) reports and 
manuals and WordMARC is the preferred formatter in those situa- 
tions. (DWL) 


53106 (NAC—84-07) Software for handling MFME1, 

Van der Merwe, W.G. (Council for Scientific and Industrial 

Research, Faure (South Africa). National Accelerator 

Centre). 1984. 66p. (In Afrikaans). NTIS (US Sales Only), 
PC A04/MF AO1. File Number DE86703441. 

The report deals with SEMFIP, a computer code for deter- 

ic field measurements. The program is written in 


are supplied in an appendix. 


53107 (NUREG/CR—4633) ORPLOT.PC: a graphic 
utility for ORMGEN.PC and ORVIRT.PC. Inversini, C.; 
Bryson, J.W. (Oak Ridge National Lab., TN (USA)). Jun 
1986. Contract AC05-840R21400. 48p. (ORNL—6291). 
NTIS, PC A03/MF AO - GPO. File umber 1186013351. 
ORPLOT.PC is an interactive graphic utility for 
ORMGEN.PC and ORVIRT.PC. It executes on an IBM PC/XT 
or PC/AT equipped with hard disk, graphic card, and 512K mini- 
mum memory. The program is capable of: (1) displaying finite-ele- 
ment meshes generated by ORMGEN.PC complete with node 
numbers, element numbers, and boundary conditions; and (2) gener- 
ating deformed mesh plots, contour plots, line (X-Y) plots, and de- 
veloped surface plots of ORVIRT.PC output. A zooming feature 
allows detailed inspection of any subregion. Because simplicity and 
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ease of use were important objectives during program development, 
all commands are entered interactively using free format. The 
option of automatic or user-defined scaling for most plots is another 


convenience. Plot files may be created and written to hard disk for ° 


subsequent hardcopy to printer or plotter. 2 refs., 7 figs. 


53108 (ORNL—6285) Computer aided instruction for the 
Shipboard Nontactical ADP Program (SNAP-D. Duncan, 
L.D.; Christian, J.L.; Handler, B.H.; Huntley, A.F.; Bryant, 
R.A.; Hammons, CE; Hume, R.; Si parks, S.G. (Oak Ridge 
National Lab., TN (USA). Energy Div). Aug 1986. wae 
tract ACO0S5- 840R21400. 113p S, PC A06/MF AOI; 
GPO Dep. File Number DE86015974. 

The objective of this project was to provide a prototype that 
would enhance training and could be used as a shipboard refresher 
and retraining tool. The prototype system will be installed onboard 
ships where Navy personnel will have ready access to the training. 
Subsequent testing and evaluation of the prototype could provide 
the basis for a Navy-wide effort to implement computer aided in- 
struction. The design and development stages of the project fol- 
lowed a rigorous structured analysis methodology based on the 
Yourdon/DeMarco techniques. Data flow diagrams and a data dic- 
tionary were developed, which served as guideposts for the ana- 
lysts throughout the remainder of the project. Additionally, a 
method for automatically generating standardized COBOL code 
using a data management system was developed. When compiled, 
the generated code accounted for greater than half of the prototype 
system. The problems encountered during design and development 
revolved around requirements to use existing hardware, software, 
and programmer capabilities for development, implementation, and 
maintenance of the instructional software. Solutions were devel- 
oped which will allow the software to exist in the given environ- 
ment and still provide advanced features not available in commer- 
cial courseware systems, including: (1) a customized help option 
with diagrams and descriptions of the SNAP-1 terminal keyboard 
and a glossary of Navy terms and acronyms; (2) a security system 
which provides information to assist the course monitor in deter- 
mining that the person assigned was actually the person who took 
the course; (3) an intelligent interface that enables the student to 
ask questions, make comments, and get replies, which simulate live 
student-teacher interaction; and (4) an online evaluation of the 
course by the student. 


53109 (PB—86-209723/XAB) Research in very-high-per- 
formance recommendation and research re- 
Washington, De USA). Now 1985, 8 NTIS. 
olicy, lov 
AU3AMF AOL - 

The report is concerned with the most-powerfel computers, 
generically known as very-high-performance (VHP) computers. In 
particular, it is concerned with the effects VHP computers will 
have on the future of the United States. VHP computers include 
advanced supercomputers used primarily for mathematical model- 
ing, embedded computers used for real-time control, and specialized 
computers dedicated to a single application such as signal process- 
ing. They are used in research, industry, and defense. 


63110 OS het Sarin eine cotint 
time-of-arrival, line-of-sight, and distance measurements. 
Aronson, E.A. (Sandia National Labs., nn 
(USA). Applied ite NTIS. a 1986. Contract 
AC04-76D. 89. 18 A01; GPO 
Dep. File Number D: es 

A method is described for estimating the location of an 
object using combined time-of-arrival, line-of-sight, and certain dis- 
tance measurements. Methods are also given for estimating the sta- 
tistics of the errors in the location due to errors in the data. 5 refs. 


53111 a a SUPES: a Software Utilities 
Package Engineering Sciences. Flanagan, D.P.; Mills- 
Curran, W.C.; Taylor, L.M. (Sandia —— Labs., Albu- 


werque, NM (USA). romeeesing 4 
986. Contract AC04-76DP00789 ANG. PC Devt). Sep 
A01; GPO Dep. File Number DE860 5749. 

The Software Utilities Package for the Engineering Sciences 
(SUPES) is a collection of FORTRAN subprograms which per- 


form frequently used nonnumerical services for the engineering ap- 
plications programmer. The three functional categories of SUPES 
are: (1) input command parsing, (2) dynamic memory management, 
re (3) system dependent utilities. The subprograms in categories 
one and two are written in standard FORTRAN-77, while the sub- 
programs in category three are written to provide a standardized 
FORTRAN interface to several system dependent features. 


53112 (SAND—86-1113C) Master data dictionary/direc- 
tory for the Administrative Distributed Network. Schlesinger, 
P.A. (Sandia National Labs., Albuquerque, NM (USA)). 4 
Aug 1986. Contract AC04-76D 89. 13p. (CONF- 
8610125—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014305. 

From INFODATA international user meeting; Tucson, AZ, 
USA (26 Oct 1986). 

Responsibilities at Sandia National Laboratories are divided 
into two areas, scientific and administrative. INQUIRE is used in th 
Administrative Distributed Network (ADNET). ADNET is a joint 
venture between computing organizations and applications user or- 
ganizations to facilitate the evolution of end-user computing. The 
system currently consists of four application nodes and one devel- 
opment node. INQUIRE is used for retrieval of corporate data to 
application user organizations, providing timely responses to infor- 
mation requests. With the use of a fourth generation language, a 
greater number of organizations can utilize INQUIRE without ex- 
tensive training in a procedural language, making INQUIRE more 
usable to a broader spectrum of users. The operating environment 
consists of a network of IBM model 43xx machines. Three applica- 
tion machines and a development machine reside in Albuquerque 
and communicate using the IBM System Network Architecture 
framework. 6 figs., 2 tabs. (DWL) 


53113 (SLAC-PUB—4024) Statistician’s view of data 
analysis. Friedman, J.H. (Stanford Univ., CA (USA). Dept. 
of Statistics; Stanford Linear Accelerator Center, Menlo 
Park, CA (USA)). Jul 1986. Contract AC03-76SF00515. 
12p. (CONF-8604235—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86015211. 

From International workshop on data analysis in astronomy; 
Erice, ~~ ws Apr 1986). 

f overview of statistical data analysis is provided with 

jateen tgumtdentninn th ode gett ob aecoate. die. 
5 figs. 


ll I tn ay Overview pyramid ma- 
for image processing. Di Gesu, V. teal teal. 
Gay). Dipartimento di Matematica e Applicazioni; Stan- 
ord Linear Accelerator Center, Menlo Park, CA (USA)). 
Aug 1986. Contract AC03-76SFO00515. 12p. (CONF- 
860186—1). NTIS, PC A02/MF A0l1; GPO Dep. File 
Number DE86015812. 
From 2. international conference on advances in pattern rec- 
SR Se pees CS ae oe 1986). 

This paper is intended to review the existing 
multiprocessor machines dedicated to Image Processing (IP). Some 
general design concepts are given and compared in terms of hard- 
ware and software complexity. 33 refs., 9 figs., 3 tabs. 


system: a mes- 
B.; Poggio, M. 


63115 (UCID—20828) MORE operating system: 

sage oriented resource environment... 
wrence Livermore National Lab., CA (USA). ). Com: 
ystems Research nie Fe 15 Jul 1986. Contract W-7405- 


ENG-48. 201p. A10/MF A01; GPO Dep. File 
Number DE86013932. 


The operating system, MORE (Message Oriented Resource 


discussion of the hardware operating system support features of the 
VAX architecture. The software engineering environment that 
MORE will provide for the user is discussed. The operating system 
as the application programmer will see it is presented in the form of 
a system services manual for MORE. The concept of a server in 
MORE and the objects or resources manipulated by the servers are 
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included. The high level implementation and organization of 
MORE, the device managers and drivers, and the kernel of MORE 
are detailed. 17 refs., 17 figs. 


53116 (UCID—20856) Postexperimental plots with a HP 
7550A plotter. Koide, G. (Lawrence Livermore National 
Lab., CA (USA)). 12 Aug 1986. Contract W-7405-ENG-48. 
10p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86015501. 

A high speed plotter is needed to quickly display data after 
and experimental run. For flexibility, speed, and intelligence, a HP 
7550A plotter is used to draw up to four curves in color. The 
graphs of the data may be plotted against time or any other ac- 
quired data. Two different sizes of paper either 8.5 x 11 or 11 x 17 
inches may be selected. Moreover telescopic views of a portion of 
the graph may be drawn. 


53117 (UCRL—94795) Workstation environment plans 
for the LLNL nuclear design community. Hendrickson, C.P. 
(Lawrence Livermore National Lab., CA (USA)). Jun 1986. 
Contract W-7405-ENG-48. 16p. (CONF-8606193—1). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86014436. 

From Workshop on supercomputing environments; Moffett 
Field, CA, USA (25 Jun 1986). 

The Scientific Workstation Project is described. Phases of 
this project that are discussed are the purchase of software develop- 
ment workstations, evaluation of graphics terminals, evaluation of 
graphics workstations, and purchase of graphics workstations or 
software/graphics workstation combinations. Hardware require- 
ments and interface of the workstations to existing systems and net- 
works is also discussed. 1 ref., 8 figs. (DWL) 


53118 (UCRL—94881) UNIX on the Cray 


subsystem 
Time Sharing System (CTSS). O'Neill, R.; Auerbach, K. 


(Epilogue Technolo = , Redwood City, CA (USA); 
National Magnetic nergy Computer Center, Liver- 
more, CA (USA); Eatin Livermore National Lab., CA 
(USA)). Jun 1986. Contract W-7405-ENG-48. 12p. (CONF- 
8606193—2). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014451. 

From Workshop on supercomputing environments; Moffett 
Field, CA, USA (25 Jun 1986). 

A UNIX subsystem has been constructed for the Cray Time 
Sharing System (CTSS). The subsystem provides CTSS users with 
many System V facilities. UNIX processes are created by sub-parti- 
tioning a CTSS user process. The UNIX file system has been ex- 
tended to permit UNIX data files to be stored in CTSS files or on a 
mass storage system. Each user of the subsystem has his own copy 
of the UNIX kernel and UNIX root filesystem. Major directories (/ 
bin, /lib, etc) exist as read-only, mounted file systems, shared by all 
UNIX users. The addition of a new system call permits the execu- 
tion of CTSS programs as UNIX processes. 


53119 (UCRL—95241) Implementation of ef pone nee 
gateway processor using UNIX. Berch, M.C. (Lawren 
Livermore National Lab., CA (USA)). 1986. Contract W. 
7405-ENG-48. 9p. (CONF-8608110—1). NTIS, PC A02/ 
MF A011; GPO Dep. File Number DE86015089. 

From Seminar on integrated power plant computer commu- 
nications; San Francisco, CA, USA Os 7 Aug 1986). 

The Technology Information Systems (TIS) Program at 
Lawrence Livermore National Laboratory, jointly sponsored by 
several government agencies, has implemented a new approach to 
systems interconnection and user interfaces. The “Intelligent Gate- 
way Processor” (IGP) is an integrated package designed to provide 
a single user interface to a variety of systems, automate access to 
information resources, and provide audit logging and authorization 
controls. The IGP software is UNIX-based, but the IGP approach 
is applicable to any heterogeneous environment. This paper dis- 
cusses the implementation of the IGP software: why UNIX was 
chosen (and retained); the role of the individual IGP modules; how 
they were written to fit into (and improve on) the UNIX concept; 
and plans for the future of the IGP concept. 9 refs. 
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(ANL—7411-Vol.1-Suppl.2-Rev.) National Energy 
Software Center: compilation of software abstracts. Volume 1, 
Supplement 2. Revision. Birgersson, M.; Butler, M.K.; 
Carter, J.; De Bruler, M.M.; De; F.K.; "Tauens tae 
Eyberger, a 2 Johnson, P.L.; ma (Argonne Na- 
tional Lab., IL (USA)). Mar 1986. Contract W-31-109- 
ENG-38. 657p. NTIS, PC A99/MF A01; GPO Dep. File 
Number DE86009835. 

The abstract collection is listed in alphabetical order and 
also arranged into broad subject areas (chemistry, physics, materi- 
als, etc.). Each abstract consists of an identification and title, the 
computer for which the software was written, other machine ver- 
sions available, a description of the problem which the software is 
designed to solve, restrictions on the complexity of the problem, 
timing, unusual features of the software, related and auxiliary soft- 
ware requirements, status, references, programming languages, op- 
erating systems, other programming or operating information or re- 
strictions, name and establishment of author or contributor, material 
available, keywords, and sponsor. This is the first of two volumes. 
(OWL) 


53121 ee National Energy 
Software Center: compilation of software abstracts. Volume 2. 
Supplement 2. Revision. Birgersson, M.; Butler, M.K.; 
Carter, J.; De Bruler, M.M.; ang F.K.; Eyberger, CE; 
Eyberger, L.R.; Johnson, PL. Reed, LL. (Argonne Na- 
tional Lab., IL (USA)). Mar 1986. Contract W-31-109- 
ENG-38. 692p. NTIS, PC A99/MF A0i; 1; GPO Dep. File 
Number DE86009831. 

The abstract collection is listed in alphabetical order and 
also arranged into broad subject areas (chemistry, physics, materi- 
als, etc.). Each abstract consists of an identification and title, the 
computer for which the software was written, other machine ver- 
sions available, a description of the problem which the software is 
designed to solve, restrictions on the complexity of the problem, 
timing, unusual features of the software, related and auxiliary soft- 
ware requirements, status, references, programming languages, op- 
erating systems, other ing or operating information or re- 
strictions, name and establishment of author or contributor, material 
available, keywords, and sponsor. This is the second of two vol- 
umes. (DWL) 


53122 Appendix: Use of monitors in FORTRAN: A tuto- 
rial on the barrier, self-scheduling do-loop, and askfor moni- 
tors. Lusk, E.L.; Overbeek, R.A. (Ar i 
Argonne, IL). pp 367-411 of Parallel 
The HEP su 
Cambridge, 
109-ENG-38. 
Monitors have been used for many years as a basis for proc- 
ess synchronization [1,3,4,5,6,9]. After some experimentation, we 
have found that portable programs for use on multiprocessors can 
be written using monitors implemented by means of macros. Fur- 
thermore, once a programmer is familiar with the use of the 
macros, they offer a relatively convenient mechanism for writing 
programs that require the synchronization of multiple processes. 
This document is intended as a tutorial for anyone who wishes to 
write portable FORTRAN for multiprocessors. 


computation. 
uter and its application. Kowalik, J.S. 
ie MIT Press (1986). Contract W-31- 


53123 Logic programming on the HEP. Gabriel, J.; Lind- 
holm, T.; Lusk, E.L.; Overbeek, R.A. (Argonne National 
Lab., Argonne, IL). pp 181-202 of Parallel computa- 
tion. The HEP supercomputer and its application. Kowalik, 
J.S. Cambridge, MA; The MIT Press (1985). Contract W- 
31-109-ENG-38. 

This paper describes an effort that is still in its initial stages. 
The authors are extremely optimistic about the potential to con- 
struct high-performance inference engines over the next 5 to 6 
years. To capitalize on the projected hardware advances, however, 
will require solutions to numerous demanding design problems. The 
effort required to arrive at these solutions can begin now, and need 
not be deferred until the availability of special-purpose hardware at 
some unspecified point in the future. Much of the early work on 
multiprocessors has quite properly been devoted to evaluating pro- 
gramming techniques and attempting to gain some insight into the 





99 GENERAL AND MISCELLANEOUS 
9902 Mathematics And Computers 


proper use of such machines. However, as these machines are now 
clearly going to become a commercial reality, it is time to initiate 
efforts to construct complete systems to capitalize on their capabili- 
ties. : 


53124 A parallel linear 
HEP. D: 
Computer 


algebra library for the denelcor 
I33 — D.C. (Mathematics and 
ience Div., em National Lab., Argonne, 
IMD computation. The HEP 

J.S. Cam- 
The MIT Press (1985). Contract W-31-109- 


This paper describes a concept that the authors believe to be 
a viable method for structuring software libraries. They discuss the 
concept within the context of a library for solution of linear equa- 
tions. However, they believe that the scheme described here could 
serve as a prototype for many software libraries (although certainly 
not all of them). The numerical software library presented has been 
developed to achieve transportability and high performance across 
a wide range of architectures. It has been successfully ported, to 
many machines including CRAY 1, CRAY X-MP, Fujutsu VP-200, 
Hitachi S-810, and CYBER 205. Here the authors describe the key 
features of this library in relation to the Denelcor HEP computer. 
They give some details concerning the implementation of the HEP. 
They also present computational results indicating the performance 
of the library on this machine. 


IL). pp 275-294 of Parallel 
odes MAS and its application. Kowalik, 
ete 


53125 Los Alamos experiences with the HEP computer. 
Lubeck, O.M.; Frederickson, P.O.; Hiromoto, R.E.; Moore, 
J.W. (Computing and Communications Div. és Los Alamos 
National Lab., Los Alamos, NM). pp 331-347 of Parallel 
MIMD computation. The HEP supercomputer and its appli- 
C1985) Kowalik, J.S. Cambridge, MA; The MIT Press 

The authors have been able to convert serial implementa- 
tions of different computational algorithms to the HEP architecture 
making few changes to the original codes. They believe this sug- 
gests it is possible for current application programs to evolve to 
MIMD machines that have relatively few processors. They do not 
mean to suggest that current problems will not benefit significantly 
from a total reanalysis with parallelism in mind, but the conversion 
of existing codes may be a successful short-term solution with sig- 
nificant speedup gains. During this research they have gained confi- 
dence that the use of MIMD architectures can be worthwhile for 
important laboratory problems and that the programming difficulty, 
although significant when compared with serial machines, is accept- 
able considering the payoff. They suggest that the need for pro- 
grammer productivity tools in a MIMD environment is immediate. 
By far the largest amount of time in parallelizing serial codes was 
spent in debugging problems arising from global data dependencies. 
While the long-term solution to this problem may lie in language 
development or automatic parallelization of Fortran programs, they 
see an immediate need for an interactive diagnostic tool that will 
exhaustively search for these dependencies. 


53126 Solution of boundary-value problems on HEP. 
Scott, M.R. (Applied Mathematics Div., Sandia National 
Labs., Albuquerque, NM). pp 349-366 of Parallel MIMD 
computation. The HEP supercomputer and its application. 
Cambridge, MA; The MIT Press (1985 5). 

This is a preliminary report which is devoted to the multi- 
tasking capabilities of a computer code on three parallel 
computers. The three computers used were the CRAY X-MP/48, 
the ELXSI System 6400, and the Denelcor HEP-1. Section 2 is de- 
voted to a discussion of the levels of parallel processing. Sections 3- 
5 provide a short description of each machine. The next section de- 
scribes the code in some detail and some of the multitasking tech- 
niques utilized. The last section describes some preliminary conclu- 
sions and future directions of study. 


53127 Cache evaluation and the impact of workload 
choice. Smith, A.J. (Computer Science Div., EECS Dept., 
Univ. of California, Berkeley, CA). pp 64-73 of Proceedings 
of the 12th annual international symposium on computer ar- 
chitecture. Los Alamitos, CA; IEEE Computer Society 
(1985). (CONF-8506260—). 


From 12. international symposium on computer architecture; 
Boston, MA, USA (17 Jun 1985). 

The selection of the “best” parameters for a cache design, 
such as size, mapping algorithm, fetch algorithm, line size, etc., is 
dependent on the expected workload. Similarly, the machine per- 
formance is sensitive to the cache performance which itself depends 
on the workload. Most cache designers have been greatly handi- 
capped in their designs by the lack of realistic cache performance 
estimates. Published research generally presents data which is unre- 
alistic in some respects, and available traces are often not represent- 
ative. In this paper, the authors present measurements from a very 
wide variety of traces: there are 49 traces taken from 6 machine 
architectures, (370, 360, VAX, M68000, Z8000, CDC 6400), coded 
in 7 source languages. Statistics are shown for miss ratios, the effec- 
tiveness of prefetching in terms of both miss ratio and its effect on 
bus traffic, the frequency of writes, reads and instruction fetches, 
and the frequency of branches. Some general observations are made 
and a “design estimate” set of miss ratios are proposed. Some 
“fudge” factors are proposed by which statistics for workloads for 
one machine architecture can be used to estimate corresponding pa- 
rameters for another (as yet unrealized) architecture. 


53128 Issues related to MIMD shared-memory comput- 
ers: The NYU ultracomputer approach. Edler, J.; ag 
A.; Kruskal, C.L.; McAuliffe, K.P.; Rudolph, L.; Snir, M.; 
Teller, P.J.; Wilson, J. (Courant Institute, , 251 Mercer 
Street, New York, NY). pp 126-135 of Proceedings of the 
= annual international symposium on ——— architec- 

Los Alamitos, CA; IEEE Computer ety (1985). 
(CONF.8506260—), 

From 12. international symposium on computer architecture; 
Boston, MA, USA (17 Jun 1985). 

We present an updated report on the NYU Ultracomputer 
design emphasizing recent results on programming, operating sys- 
tems, caching, demand paging, and I/O. The user’s view of the Ul- 
tracomputer is presented along with the hardware and software im- 
plementation. Freedom from serial bottlenecks in both hardware 
and software allows the Ultracomputer to obtain performance that 
scales nearly linearly in the size of the machine for a broad spec- 
trum of problems. 


53129 Dynamic, distributed resource configuration on 
SW-banyans. Feo, J.; Jenevein, R.; Browne, J.C. (Computer 
and Electrical Engineering, The Univ. of Texas at Austin, 
Austin, TX). pp 268-275 of Proceedings of the 12th annual 
international symposium on computer architecture. Los Ala- 
mitos, CA; IEEE Computer Society (1985). (CONF- 
8506260—). 

From 12. international symposium on computer architecture; 
Boston, MA, USA (17 Jun 1985). 

A distributed, Log N algorithm to configure computer re- 
sources interconnected by regular SW-banyans into logical SISD 
machines is presented. The algorithm is written for a general, dy- 
namic computing environment in which requests for resources and 
the release of allocated resources occur spontaneously. A request is 
always satisfied assuming it is physically possible to do so. The cir- 
cuit built is the cheapest realization of the request in terms of net- 
work connectivity. 


53130 Mode shapes of thin membranes via conformal 
mapping techniques. Weaver, H.J. (Univ. of California, Law- 
rence Livermore National Lab., Livermore, CA 94550). 
745-750 of Proceedings of the 3rd international modal 

ysis conference. Schenectady, NY; Union College (1985). 
(CONF-850118—). 

From 3. international modal analysis conference; Orlando, 
FL, USA (28 Jan 1985). 

This paper presents a simple technique by which the mode 
shapes of membranes of various geometries can be obtained. The 
method is based upon using conformal mapping to transform a rec- 
tangular region in the z-plane to another geometric region in the w- 
plane. The mode shapes of a membrane possessing this new geome- 
try are then obtained by multiplying the simple formula describing 
the rectangular case by a two-dimensional scaling function. This 
scaling function is obtained by differentiation of the conformal 
mapping formulas. 
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53131 Monotone smoothing of scatterplots. Friedman, J.; 
Tibshirani, R. (Stanford Univ., CA). Technometrics; 26: No. 
3, 243-250(Aug 1984). Contract AC03-76SF00515;AT03- 
81ER 10843. 

The authors consider the problem of summarizing a scatter- 
plot with a smooth, monotone curve. A solution that combines 
local averaging and isotonic regression is proposed, and the authors 
demonstrate its use with two examples. In the second example, the 
procedure is applied, in a regression setting, to some data from Box 
and Cox (1964), and it is shown how this new procedure general- 
izes Box and Cox's well-known family of transformations. In the 
same example, the bootstrap is applied to obtain a measure of the 
variability of the procedure. 7 references, 4 figures. 


53132 Solving very large elliptic problems on a supercom- 
puter with Solid State Disk. Bucher, I-Y.; Jordan, T.L. (Los 
Alamos National Lab., NM). Journal of Computational Phys- 
ics; 55: No. 2, 340-345(Aug 1984). 

An experiment is described that demonstrates how second- 
ary solid state storage devices extend effectively the capabilities of 
supercomputers to solve large computational problems. A linear 
system of size 45° resulting from the 27-point finite difference dis- 
cretization of a three-dimensional elliptic operator is solved by a 
conjugate gradient algorithm on one processor of a Cray X-MP 
with attached 8M-word Solid State Disk (SSD). The main matrix 
was stored on the SSD. Although for the 8M-work SSD the prob- 
lem is I/O bound, it is projected that the 32M-word SSD will sup- 
port the computation at its full measured speed of 161 MFLOPS. It 
is concluded that the solution of a 90 x 90 x 90 27-point finite dif- 
ference problem will require about 0.25 sec per iteration on the 
Cray X-MP, which will make three-dimensional problems of rea- 
sonable size feasible. 2 references, 2 tables. 


53133 Invariance properties in Hermite-Pade approxima- 
tion theory. Baker, G.A. Jr. (Los Alamos National Lab., 
NM). Journal of Computational and Applied Mathematics; 11: 
49-55(1984). 

The Pade approximant is invariant under both linear frac- 
tional transformations of the function value and linear fractional 
transformations (origin fixed) of the argument. The paper reports 
on an investigation of these invariance properties to the class of 
Hermite-Pade approximants based on the class of general ordinary 
nonlinear differential equations. Further, the paper characterizes the 
class with these invariance properties. Uniqueness is discussed. Ex- 
amples are given, such as the Pade-Riccati approximants, and al- 
lowed types of singular points are discussed. 


53134 Bounds for integrals using segments. 
K.O.; Lam, H.K.; Shenton, L.R. (Oak Ri 
TN). " Journal of Computational and Ap fied 
57-67(1984). Contract W-7405-ENG-26. 

For certain integrals, with one-signed integrands, bounds de- 
pending on a parameter can be constructed. Sharpness of the 
bounds can be improved by fragmentation of the interval; this 
device is the basis of most quadrature formulas. 3 references, 6 
tables. 


dpe Naiionel Lab Lab., 
Mathematics; 11: 


- (Lawrence Livermore National Lab., Liver- 
more, CA 94550). pp 175 of Abstracts from the 23rd East- 
ern analytical symposium. New Brunswick, NJ; Eastern An- 
alytical Symposium, Inc. (1984). (CONF- 841114—Abst.). 

From Eastern analytical symposium; New York, NY, USA 
(13 Nov 1984). 

The discuss some of the attributes of artificial intelli- 
gence (AI) and how they make it a technology that will soon 
become an important tool for the analytical chemist. In particular, 
the talk is organized so as to address the question,"Why would a 
chemist, at times, wish to use the tools of artificial intelligence tech- 
nology for problem solving instead of the more traditional pro- 
gramming techniques?” The talk will begin with a brief definition 
of some of the more common AI terminology related to the devel- 
opment of knowledge-based (expert) systems. They also outline the 
structure of a typical expert system. Given this brief background in- 


formation, we will proceed to address the question "Why use AI 


technology?” Traditionally, our analyses techniques and tools have 
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evolved to support the concept that all problems can be formulated 
within the framework of first principles. However, we now know 
that solutions to many important problems can not be completely 
derived from first principles. Rather we need to integrate first prin- 
ciples and heuristics. For the computer automation of this class of 
problems, one needs the flexible exploratory programming capabili- 
ties provided by artificial intelligence technology. The way flexibil- 
ity is achieved is by the removal of hierarchical control structures. 


53136 Monte Carlo methods for radiation transport anal- 
ysis on vector computers. Brown, F.B.; Martin, W.R. (Knolls 
Atomic Power Lab., Schenectady, NY 12301). pp 269-300 
of Progress in nuclear energy:Volume 14. Williams, 
ie” McCormick, N.J. ord, NY; Pergamon Press 

The development of advanced computers with special capa- 
bilities for vectorized or parallel calculations demands the develop- 
ment of new calculational methods. The very nature of the Monte 
Carlo process precludes direct conversion of old (scalar) codes to 
the new machines. Instead, major changes in global algorithms and 
careful selection of compatible physics treatments are required. 
Recent results for Monte Carlo in multigroup shielding applications 
and in continuous-energy reactor lattice analysis have demonstrated 
that Monte Carlo methods can be successfully vectorized. The sig- 
nificant effort required for stylized coding and major algorithmic 
changes is worthwhile, and significant gains in computational effi- 
ciency are realized. Speedups of at least twenty to forty times faster 
than CDC-7600 scalar calculations have been achieved on the 
CYBER-205 without sacrificing the accuracy of standard Monte 
Carlo methods. Speedups of this magnitude provide reductions in 
statistical uncertainties for a given amount of computing time, 
permit more detailed and realistic problems to be analyzed, and 
make the Monte Carlo method more accessible to nuclear analysts. 
Following overviews of the Monte Carlo method for particle trans- 
port analysis and of vector computer hardware and software char- 
acteristics, both general and specific aspects of the vectorization of 
Monte Carlo are discussed. Finally, numerical results obtained from 
vectorized Monte Carlo codes run on the CYBER-205 are present- 
ed. 
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53137 (ANAEM-FR—85) [Ankara Nuclear Research and 
Training Center, Turkey]. Progress report 1985. (Ankara Nu- 
clear Research and Training Center (Turkey)). 1985. a 
(in Turkish). NTIS (US Sales Only), PC A04/MF AO1. Fi 
Number DE86703102. 

This report of the Ankara Nuclear Research and Training 
Center gives a general survey of the activities and research work 
done in 1985. The research areas are: Physics, Chemistry, Health 
Physics, Electronics and Nuclear Information. 


53138 (CNAEM-FR—84) Progress report of Cekmece 
Nuclear Research and Training Center 1984. (Cekmece Nu- 
clear Research and Training Center, Istanbul (Turkey)). 
1984. 85p. (In Turkish). S (US Sales Only), PC A05/ 
MF ‘AOL. File Number DE86703103. 

This report of the Cekmece Nuclear Research and Training 
Center gives a general survey of the activities research work done 
in 1984. 


53139 (CONF-8609136—1) ALPHA: a general purpose 
management information system. Lovin, J.K.; Haese, R.L.; 
Lambdin, H.D.; Bugg, K.E.; Bowen, P.L. (Oak Ridge Na- 
tional Lab., TN A); Science Applications, Inc., Oak 
Ridge, TN ‘(USA)). 1986. Contract AC05-840R21400. 20p. 
S, PC A02/MF A0l; GPO Dep. File Number 
DE86014926. 
From — 1022/1032 user’s conference; Boston, MA, 
USA (7 Sep 1986). 
AL is a general purpose Management Information 
System sponsored and developed by the Finance and Materials Di- 
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vision of the Oak Ridge National Laboratory. ALPHA allows users 
to access any data base to obtain information for use in the process 
of management. Without modifications, ALPHA can define subsets 
within a data base, sequentially order a subset by one or more vari- 
ables, and either create a report or print the results as a graph. A 
maintenance program, ALPHAMA, provides capabilities to add, 
delete, and change records in any data base loaded under System 
1022. Both modules are user friendly and provide on-line user as- 
sistance. 


53140 (SAND—86-1850C) Data Yoder, J.R. 
(Sandia National Labs., Albuquerque, NM (USA)). 1986. 
Contract AC04-76DP00789. 7p. (CONF-8610128—2). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86015206. 

From Fall digital equipment computer users society symposi- 
um; San wats CA, USA & Oct 1986). 

ta Engineering can be defined as the application of com- 

eae science, mathematics, communications, and other engineer- 
ing disciplines to the transformation of data into information. A 
Data Engineer is a member of a group devoted to data engineering 
or is one who is trained in or follows as a profession the practice of 
data engineering. This paper describes the application of data engi- 
neering to the development and operation of a large VAXcluster 
based product validation data system. The system has many sources 
spread over the country, hundreds of users, and several important 
constraints. Data engineering is required to assure continuity of 
data acquisition, transmission, storage, retrieval, and analysis. A 
large volume of data must be reduced and analyzed with user 
friendly, interactive tools that provide broad capabilities in signal 
processing, statistics, and graphics. The use of artificial intelligence 
(expert systems and pattern recognition) will be a significant aid to 
improving system utility. 6 refs., 2 figs. 
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REFER ALSO TO CITATION(S) 50902 


. CINIS-XN—15) Act No. 1069/1983 oe = 
Radiation Protection Centre. (International Atomic 
ee cy, Vienna ec 22 Dec 1983. 2p. (In Energy 


S (US Sales Only), PC 
DE86703433. 


A02/MF AOl1. File Numbe 


ERA-11/22 / 7224 


This Act setting up a Radiation Protection Centre also stipu- 
lates its main tasks. It provides that the Centre's duties are to pre- 
vent and limit the harmful effects of radiation; to control the safe 
use of radiation and nuclear energy and to undertake related re- 
search on the subject. It lays down that further provisions regard- 
ing the Centre’s tasks are to be issued by Ordinance. The Act re- 
peals the Act of 20 June 1974 establishing the Institute for Radi- 
ation Protection. 


53142 (INIS-XN—16) Ordinance No. 190/1984 a the 
Radiation Protection Centre. (International Atomic En 
Agency, Vienna en te 17 Feb 1984. 4p. (in Fi 

Ss ae Sales Only), PC A02/MF AO0Ol. File adios 
DE867034. 

This ie was made in implementation of the 1983 Act 
setting up the Radiation Protection Centre and details the Centre's 
responsibilities and organisation. Its main duties include supervising 
observance of the 1957 Radiation Protection Act, as amended and 
the 1957 Atomic Energy Act as amended as well as of regulations 
made in accordance with both Acts. 


(International Atomic Energy Agency, 
Vienna (Austria)). 12 Aug 1985. MP. (In Portuguese and 
English). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86703435. 

Published in Diario da Republica I Serie, No. 184. 

By this Decree of 18 July 1985 the Government has ap- 
proved Portugal’s accession to CERN, which now counts 14 mem- 
bers. The purpose of CERN is to provide for collaboration among 
European states in nuclear research of a scientific and fundamental 
character and it has established an international laboratory to carry 
out research relating to high-energy physics. 
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SUBJECT INDEX 


The subject index is based on the use of subject selected 
from a controlled thesaurus of terms (DOE/TIC-7000). Subject de- 
scriptors and qualifiers (subheadings) are selected and presented in 
the following format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(R;US) 

The notations in the final parentheses indicate the type of 
document, e.g., R for Report; the country of publication, e.g., US; 
and the language if other than English, e.g., In German. Tables of 
document types and country of publication codes appear after the 
indexes. 


The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
ee Ee ee arcane Seno 
oe ee yject descriptor. 

The descriptors selected fon icokion thsi. 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or lied to, the subject term. 
cciiiaimeauaaiads tea daeeaien oat eae Eaeeey 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept (e.g., Pipeline Quality Gas, see HIGH BTU GAS). 
"See also references” are used to indicate where to find references 
to subject concepts that are narrower, broader, or related to a par- 
ticular subject heading. To complete an exhaustive search of a 
given subject, all such headings should be reviewed. Copies of 
DOE/TIC-7000, the Subject Thesaurus, are available from the Na- 
tional Technical Information Service (NTIS), U.S. Department of 
Commerce, Springfield, VA 22161. 


A 


ABNORMALITIES (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
ABSORBED DOSES 
See RADIATION DOSES 
ABSORBERS (SOLAR) 
See SOLAR ABSORBERS 
ABSORPTION REFRIGERATION CYCLE 
Cost reductions in absorption chillers, 11:50972 (R;US) 
Energy Conservation 
Absorption chiller heater i 
buildings, 11:50977 (RA;US) 
Thermal Efficiency 


for commercial 


Absorption chiller heater applications for commercial 
buildings, 11:50977 (RA;US) 
ACCELERATION 
F Codes 
Acceleration of the FERM nodal program, 11:53078 
(RA;BR;In Portuguese) 
ACCELERATOR FACILITIES 
See also STANFORD LINEAR COLLIDER 
TARGET CHAMBERS 
Automation 
Essential problems of the automation in experimental nuclear 
physics, 11:50623 (R;UA;In Russian) 


Construction 
ANL advanced accelerator test facility. Progress report, 
11:51697 (R;US) 


Pdi aeaid 

beam, 11:52049 (RA;US) 
ACCELERATORS 

See also ELECTROSTATIC ACCELERATORS 


in local soil at AGS fast neutrino 


Travelling wave monitor phase discriminator, 11:51761 
(R;NL;In Dutch) 
Beam Monitors 
Radiation induced noise signals in diagnostic cabling on the 
advanced test accelerator, 11:51770 (R;US) 
Design 
Plasma accelerators, 11:51715 (RA;US) 
Some issues involved in designing a 1 TeV (c.m.) e*~ linear 
collider using conventional technology, 11:51713 (RA;US) 
Very high energy colliders, 11:51712 (RA;US) 
Wake field accelerators, 11:51714 (RA;US) 
Electric Cables 
Radiation induced noise signals in diagnostic 
advanced test accelerator, 11:51770 (R;US) 
Klystrons 
Body-current meter 820811, 11:51762 (R;NL;In Dutch) 


Radiation induced noise signals in diagnostic cabling on the 
advanced test accelerator, 11:51770 (R;US) 
Research Programs 
New accelerating techniques, 11:51725 (RA;FR) 
Present state and near future of particle accelerators in the 
high-energy field, 11:51708 (RA;FR;In French) 
Specifications 
Very high energy colliders, 11:51712 (RA;US) 
Test Facilities 
ANL advanced acceleratort test facility. Progress report, 
11:51697 (R;US) 
ACCIDENTAL INTAKE 
See ACCIDENTS 
ACCIDENTAL IRRADIATION 
See RADIATION ACCIDENTS 


cabling on the 


Environmental damage and suits for victims compensation: 
Indians at court in the USA, 11:52113 (R;DE;In German) 
Victims Compensation 
Environmental damage and suits for victims compensation: 
Indians at court in the USA, 11:52113 (R;DE;In German) 
ACES 
See QUARKS 
ACETALDEHYDE 
Oxidation 
Comprehensive mechanisms for combustion chemistry: an 
experimental and numerical study with emphasis on applied 
sensitivity analysis. Final report, 11:51567 (R;US) 


mechanisms for combustion chemistry: an 
Giunastathias senate andy with emphasis on applied 
sensitivity analysis. Final report, 11:51567 (R;US) 
ACETIC ALDEHYDE 
See ACETALDEHYDE 





Solubility 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, April 1-June 30, 1986, 
11:51531 (R;US) 
ACETONITRILE 


Solvent Properties 
Picosecond dynamics of solvation: time-resolved fluorescence 
of 4-aminophthalimide in solution, 11:51535 (R;US) 


Combustion Kinetics 
Acetylene measurements in flames by coherent anti-Stokes 
Raman scattering, 11:51571 (J;US) 
Raman Spectroscopy 
measurements in flames by coherent anti-Stokes 


Raman scattering, 11:51571 (J;US) 
ACETYLENES 


See ALKYNES 
ACID CARBONATES 
Surfactant-enhanced sodium bicarbonate flooding. Project 
OE6, 11:49774 (R;US) 
ACID ELECTROLYTE FUEL CELLS 
Commercialization 
Westinghouse phosphoric acid fuel cell program, 11:50965 
(BA;US) 


Status of commercial ic acid fuel cell power plant 
system development in the United States, 11:50966 (BA;US) 

Westinghouse phosphoric acid fuel cell program, 11:50965 
(BA;US) 


Status of commercial phosphoric acid fuel cell power plant 
system development in the United States, 11:50966 (BA;US) 
Research Programs 
Advanced fuel cell development in the United States, 11:50967 
(BA;US) 
Westinghouse phosphoric acid fuel cell program, 11:50965 
(BA;US) 
Reviews 
Status of commercial phosphoric acid fuel.cell power plant 
system development in the United States, 11:50966 (BA;US) 
ACID HYDROLYSIS 
Chemical Reaction Kinetics 
Plug flow acid hydrolysis experiment, 11:50285 (RA;US) 
ACID RAIN 
Air Pollution 
Workshop on model-evaluation protocols: Chairman's report. 
Final report, 11:52000 (R;US) 
Chemical Analysis 
Development of a standard reference material for rainwater 
analysis, 11:51988 (R;US) 
Control 
Development of a second-generation acid rain control strategy 
model for North America, 11:52027 (R;US) 
Cost 
Opportunities for improving the cost-effectiveness of acid rain 
control strategies, 11:52034 (J;US) 
Mathematical Models 
On the assessment of dry deposition fluxes, 11:51971 (R;DE;In 
German) 
PH Value 
Effect of variables on pH measurement in acid-rain-like 
solutions as determined by ruggedness tests, 11:51986 (R;US) 
Interlaboratory test of pH measurements in rainwater, 11:51987 
(R;US) 
Pollution 


for improving the cost-effectiveness of acid rain 
control strategies, 11:52034 (J;US) 


Maryland. Final report, November 1983-April 1985, 11:52094 


(R;US) 
Workshop on model-evaluation protocols: Chairman's report. 
Final report, 11:52000 (R;US) 
ACIDITY 
See PH VALUE 
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ACO 
Reviews 
Present status and perspectives of coherent radiation sources in 
storage rings, 11:51774 (R;FR) 
Synchrotron Radiation Sources 
Present status and ives of coherent radiation sources in 
storage rings, 11:51774 (R;FR) 
ACOUSTIC AGGLOMERATORS 
Performance Testing 
Evaluation of hot-gas cleanup devices for use with advanced 
combined-cycle systems, 11:49672 (J;US) 
ACPR REACTOR 
ANL, Idaho Falls, Idaho, USA. 
Activation Detectors 
Use of the foil activation method with arbitrary trial functions 
to determine neutron energy spectra, 11:50695 (R;US) 
ACQUISITION (DATA) 
See DATA ACQUISITION 
ACRR REACTOR 
See ACPR REACTOR 
ACTINIDE COMPOUNDS 
See also URANIUM COMPOUNDS 
Magnetic Properties 
Magnetic response functions in actinide compounds, 11:52663 
(R;US) 
Neutron Reactions 
Magnetic response functions in actinide compounds, 11:52663 


Current status of nuclear decay data and report on the IAEA 
coordinated research programme on the measurement and 
evaluation of transactinium isotope nuclear decay data, 
11:52666 (R;US) 


Fission 


induced fission, 11:52669 (R;DE;In German) 


Importance of the giant resonances in hadron and muon 
induced fission, 11:52669 (R;DE;In German) 
Solubility 
Modelling interaction of deep groundwaters with bentonite and 
radionuclide speciation, 11:50115 (R;CH) 
ACTIVATED CARBON 
Filters 
and recommendations of the NRC/INEL Activated 
Carbon Testing Program, 11:50632 (R;US) 
ACTIVATION ANALYSIS 
Computer Calculations 
Application of technique in routine neutron 
activation analysis using high resolution gamma ray 
spectrometry (SAWAPS and MAZYG codes), 11:53084 
(R;PL;In Polish) 


In vivo neutron activation at the Sloan-Kettering Institute, 
11:51475 (RA;XA) 
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high 
(SAWAPS and MAZYG cabal: it. "53084 
€R;PL;In Polish) 
S Codes 
Application of computer technique in routine neutron 
activation analysis using high resolution gamma ray 
spectrometry (SAWAPS and MAZYG codes), 11:53084 
(R;PL;In Polish) 
ACTIVATION DETECTORS 
Neutron Spectra ’ 
Use of the foil activation method with arbitrary trial functions 
to determine neutron energy spectra, 11:50695 (R;US) 


Integral detector sensitivity coefficients to the constants of 14 
MeV neutron multiplication and inelastic scattering, 11:51804 
(R;SU;In Russian) 

Selection criteria for activation detectors in integral 

its using 14 MeV neutron source, 11:51803 
(R;SU;In Russian) 
ACTUATORS 


Design 
High pressure aspects of TiH/sub x//KCiO, pyrotechnics, 
11:51874 (R;US) 


Testing 
High pressure aspects of TiH/sub x//KCI1O, pyrotechnics, 
11:51874 (R;US) 
ADAPTED SWIMMING POOL REACTOR AUSTRIA 
See ASTRA REACTOR 
ADDITIVES 
and chemical studies of coal-water mixtures (Triton- 
2-100, lauryl sulfate and cetyltrimethyl bromide), 11:49689 


See ELECTRON-RING ACCELERATORS 
ADHESION 
Evaluation 
Adhesive and surface preparation evaluation for stainless steel 
used in electrical assemblies, 11:51194 (R;US) 
ADHESIVES 
Chemical 
evaluation of some commercial polyurethane 
adhesives for possible weapons somali 11:51538 (R;US) 


Autocatalytic cure kinetics from isothermal DSC 
measurements, 11:51441 (R;US) 
Infrared Spectra 
Preliminary evaluation of some commercial polyurethane 
adhesives for possible weapons tem 11:51538 (R;US) 
Liquid Column 
Preliminary evaluation of some commercial polyurethane 
adhesives for possible weapons cameo 11:51538 (R;US) 
Tensile Properties 
Preliminary evaluation of some commercial polyurethane 
adhesives for possible weapons applications, 11:51538 (R;US) 
ADMINISTRATION 
See MANAGEMENT 
ADVANCED GAS COOLED GRAPHITE MODERATED RE 
See AGR TYPE REACTORS 
AERODYNAMICS 
Mathematical Models 
Utilization of vortex methods for parachute aerodynamic 
predictions, 11:51594 (R;US) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 


Filtration 
Experimental investigation of aerosol filtration in 
stabilized fluidized bed filters, 11:51491 (J;GB) 
Nucleation 
Laboratory and field studies of combustion aerosol from the 
of the nuclear winter scenario. Annual summary, 
11:52005 (R;US) 


Physical Properties 
Laboratory and field studies of combustion aerosol from the 
of the nuclear winter scenario. Annual summary, 
11:52005 (R;US) 
AFFRI REACTOR 
See AFRRI REACTOR 
AFRRI REACTOR 


TRIGA reactor facility at the Armed Forces Radiobiology 
Research Institute: a simplified technical description. 
Technical report, 11:50670 (R;US) 

Reactor Experimental Facilities 
TRIGA reactor facility at the Armed Forces Radiobislogy 
Research Institute: a simplified technical description. 
Technical report, 11:50670 (R;US) 
AGR TYPE REACTORS 
Comparative Evaluations 
Nuclear power: consolidation or change, 11:50559 (R;GB) 


Design 
Advanced gas-cooled reactor design approach to safety, 
11:50740 (RA;XA) 
Dose Limits 
Evaluation of exposure on a Commercial 
Advanced Gas Cooled Reactor, 11:50549 (RA;XA) 
Environmental Impacts 
environmental impact of a Commercial Advanced 
Gas Cooled Reactor, 11:50548 (RA;XA) 
Neutron Flux 
Progress in the measurement of fuel temperature coefficients in 
CAGRs, 11:50558 (RA;XA) 
Nuclear Fuels 
Progress in the measurement of fuel temperature coefficients in 
CAGRs, 11:50558 (RA;XA) 
Personnel 
Evaluation of i exposure on a Commercial 
Advanced Gas Cooled Reactor, 11:50549 (RA;XA) 
Radiation Doses 
Evaluation of occupational exposure on a Commercial 
Advanced Gas Cooled Reactor, 11:50549 (RA;XA) 


in the measurement of fuel temperature coefficients in 
CAGRs, 11:50558 (RA;XA) 
Reactor Cores 
VEC - A transient whole circuit mode! for AGRs, 11:50551 
(RA;XA) 
Reactor Safety 
Advanced gas-cooled reactor design approach to safety, 
11:50740 (RA;XA) 
Safety Engineering 
Advanced gas-cooled reactor design approach to safety, 
11:50740 (RA;XA) 
Steam Generators 
VEC - A transient whole circuit model for AGRs, 11:50551 


(RA;XA) 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 

See also MANURES 


Acid Hydrolysis 
Ethanol from cellulosic agricultural feedstocks, 11:50282 


(RA;US) 
Hydrolysis kinetics of aspen wood in concentrated slurries, 
11:50283 (RA;US) 


production 
agricultural biomass, 11:50287 (R;US) 
Resource Assessment 
Corn residue as an ethanol feedstock: regional 
Final subcontract report, 11:50338 (R;US) 


supply analysis. 





AGRICULTURE 
Energy Conservation 


AGRICULTURE 
Energy Conservation 
Groundwater irrigation supply system optimization. Final 
report, 11:51135 (R;US) 
AIR 
Corrosive Effects 
of corrosion resistance of carbon material against 
air, 11:51435 (R;JP;In Japanese) 
Flames 
Statistical modeling studies of turbulent reacting flows. Final 
report, 11:51566 (R;US) 
Radioactivity 
Environmental surveillance for the EG and G Idaho 
Radioactive Waste Management areas at the Idaho National 
Laboratory. Annual report 1985, 11:50153 
(R;US) 


Middlesex Sampling Plant and Middlesex Municipal Landfill. 
Annual site environmental report, calendar year 1985. 
Formerly Utilized Sites Remedial Action Program 
(FUSRAP), 11:50173 (R;US) 

Wayne Interim Storage Site. Annual site environmental report, 
calendar year 1985. Formerly Utilized Sites Remedial Action 
Program (FUSRAP), 11:50174 (R;US) 

AIR CLEANING SYSTEMS 
Decontamination 

Apparatus for measuring the decontamination factor of a 

multiple filter air-cleaning system, 11:52008 (P;US) 
AIR CONDITIONERS 
Capitalized Cost 

The high cost-effectiveness of cool storage in new commercial 

buildings, 11:51117 (J;US) 
Control Systems 

Analysis of air-conditioning controls for building 4500 South, 

Oak Ridge National Laboratory, 11:51047 (R;US) 


A simple distribution method for two-dimensional 
temperature/humidity bin data, 11:51104 (J;US) 
The high cost-effectiveness of cool storage in new commercial 
buildings, 11:51117 (J;US) 
Energy Conservation 
Centralization: chilled water system, 11:50988 (RA;US) 
Cooling systems cost avoidance, 11:50985 (RA;US) 


Consumption 
HASP/ACSS: simulation program for energy consumption of 
air conditioning systems, 11:51018 (RA;US) 
Feasibility Studies 
Technology advances in gas space conditioning, 11:50979 
(RA;US) 
Market 
Status of the space-cooling-equipment market in the 
commercial sector. Tonal n report, November 1985-March 
1986, 11:51078 (R;US) 
Cost 


Cooling systems cost avoidance, 11:50985 (RA;US) 
Operation 


The high cost-effectiveness of cool storage in new commercial 
buildings, 11:51117 (J;US) 
Assessment 


Technology advances in gas space conditioning, 11:50979 
(RA;US) 


Efficiency 
Apparatus for measuring the decontamination factor of a 
multiple filter air-cleaning system, 11:52008 (P;US) 


HEPA Filter Monitoring Program final report, September 
1985, 11:51592 ae 


Performance Testing 
HEPA Filter Monitoring Program final report, September 
1985, 11:51592 (R;US) 
AIR FLOW 
Mathematical Models 
Errors resulting from the en ventilation models 
on multizone 


buildings: Implications for 
and indoor air quality studies, 11:51111 Gus) 


Technology 
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Tracer Techniques 
Documenting air movements and infiltration in multicell 
buildings using various tracer-gas techniques, 11:51102 
G;US) 
Multizone infiltration measurements in homes and buildings 
using a passive perfluorocarbon tracer method, 11:51110 
(J;US) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Carcinogens in the environment: reprinted from the sixth 
annual of the Council on Environmental Quality, 
11:51991 (R;US) 
Biological Effects 
Report of the Study Group ‘Causes and Effects’, Division: 
Influences via the soil, 11:52251 (RA;DE;In German) 
Report of the Study Group ‘Air Pollutants’, 11:52253 
(RA;DE;In German) 
Corrosive Effects 
Derivation of damage functions for atmospheric degradation of 
materials, 11:51994 (R;US) 
Data Base Management 
Data management of a multilaboratory field program using 
distributed processing, 11:51946 (R;US) 


Deposition 
On the assessment of dry deposition fluxes, 11:51971 (R;DE;In 
German) 


U.S. dry deposition effort in the TULLA campaign, 11:51974 

(RA;DE) 
Environmental Impacts 

Relative contribution of air pollutants from various sources to 
man and the environment (Scandinavia), 11:50868 (R;NO) 

Review of current research and long-term research needs in air 
pollution, 11:52030 (R;US) 

Health Hazards 

Mutagenic and carcinogenic compounds from energy 
generation. Final report (Scandinavia), 11:50869 {R:NO) 

Relative contribution of air pollutants from various sources to 
man and the environment (Scandinavia), 11:50868 (R;NO) 

Mathematical Models 

Applications of decision theory techniques in air-pollution 
modeling, 11:51999 (R;US) 

Evaluation of the PEM-2 (Pollution Episodic Model Version 
2) using the 1982 Philadelphia Aerosol Field Study base. 
Technical memo, 11:51984 (R;US) 

Workshop on model-evaluation protocols: Chairman's report. 
Final report, 11:52000 (R;US) 

Multi-Element Analysis 

Applications of Total Reflection X-Ray Fluorescence in multi- 

element analysis, 11:51969 (R;DE) 
PIXE Analysis 
Application of the SP-PIXE system to air pollution studies, 
11:52017 (RA;BR) 
Regional Analysis 
igni of regional source contributions to urban PM-10 
(nominal 10 micrometers) concentrations, 11:51990 (R;US) 
Research Programs 

Review of current research and long-term research needs in air 

pollution, 11:52030 (R;US) 
AIR POLLUTION ABATEMENT 
Use this term for items that involve the prevention of formation of 


surrogate-species chemical- 
reaction mechanism. Volume 1. Interim report for October 
see tetney 1986, 11:51992 (R;US) 

Development and testing of a chemical- 
cenee deihanien, Vehad a tet enone ete 
1984-February 1986, 11:51993 (R;US) 

Investigation of quartz dust sources and control mechanisms on 
surface-coal-mine operations. Volume 1. Results, analysis, 
and conclusions. Open File Report, June 1984-March 1086, 
11:49703 (R;US) 

Investigations of quartz dust sources and control mechanisms 
on surface-coal-mine Volume 2. Appendices. 
Open file report, June 1984-March 1986, 11:49704 (R;US) 
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Recommendations 

Engineering analysis of biomass gasifier product gas cleaning 

technology, 11:52002 (R;US) 
Standards 

Kraft pulp mills - background information for promulgated 
revisions to standards, 11:52031 (R;US) 

Projected impacts of alternative sulfur dioxide new source 
performance standards for industrial fossil-fuel-fired boilers. 
Final report, 11:51140 (R;US) 

of alternative sulfur dioxide new source 
performance standards for industrial fossil-fuel-fired boilers. 
sel megan, Se 
Summary of regulatory analysis for new source performance 
standards: industrial-commercial-institutional steam- 
generating units of greater than 100 million Btu/hour heat 
input. Final report, 11:52032 (R;US) 
AIR POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
Planning 


Development of a second-generation acid rain control strategy 
model for North America, 11:52027 (R;US) 
Recording Systems 
American network - a method for measuring depositions, 
11:51972 (RA;DE;In German) 
AIR POLLUTION MONITORING 
Mass Spectroscopy 
The use of heavy methanes as tracers in Antarctica, 11:52009 
(BA;US) 


Standard Reference Photometer network for verification and 
certification of ozone standards. Final report, 11:51985 
(R;US) 

AIR QUALITY 
Environmental Policy 

Review and analysis of the impact of new source construction 

permitting on energy facilities. with regulation of 


Experience 
prevention of significant deterioration, 11:50862 (R;US) 
Cadastres of emission, immission and effects as instruments of 


environmental and assessment. Comparison 
between the Federal Republic of Germany and the United 
States of America, 11:52029 (R;DE;In German) 
Mathematical Models 
Estimating the cost of uncertainty in air quality modeling. 
Final report, 11:50864 (R;US) 
Meteorology 
Subregional Cooperative Electric Utility, Department of 
Defense, National Park Service, and EPA Study (SCENES) 
on visibility: an overview, 11:51940 (R;US) 
Public Information 
ambient air quality, 11:52028 (R;DE;In German) 
AIR SOURCE HEAT PUMPS 


The laboratory evaluation of the mode part-load 
operation of an air-to-air heat pump, 11:51089 (J;US) 


Defrostirg 
Field-measured cycling, frosting, and defrosting losses for a 
high-efficiency air-source heat pump, 11:51108 (J;US) 
Energy Efficiency 
Field-measured cycling, frosting, and defrosting losses for a 
high-efficiency air-source heat pump, 11:51108 (J;US) 
Heat Losses 
Field-measured cycling, frosting, and losses for a 
air-source heat pump, 11:51108 (J;US) 
Performance 


conversion of a heat pump system, 11:50970 (R;SE;In 
Swedish) 
Performance Testing 

Field-measured cycling, frosting, and defrosting losses for a 
high-efficiency air-source heat pump, 11:51108 (J;US) 

The laboratory evaluation of the heating mode part-load 
operation of an air-to-air heat pump, 11:51089 (J;US) 

ARTICLES 


AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 
Electronic Guidance 
Mini-RIMS: a miniature roll-stabilized inertial measurement 
system, 11:51681 (R;US) 
Gamma Radiography 
Radiography in aircraft maintenance, 11:51591 (RA;MY) 
Inertial Guidance 
Mini-RIMS: a miniature roll-stabilized inertial measurement 
system, 11:51681 (R;US) 
Noise Pollution 
Influences of jet-propelled aircraft in and behaviour 
of vertebrates. Final report, 11:52262 (R;DE;In German) 
Pattern Recognition 
Design of an intelligent tutoring 
recognition, 1188s LOS 
X-Ray Radiography 
Radiography in aircraft maintenance, 11:51591 (RA;MY) 
AIRCRAFT ACCIDENTS 
See ACCIDENTS 
AIRTIGHTNESS 
Measuring Methods 
a ae 
residential buildings, 11:51106 (J;US) 
Air leakage flow correlations for varying house construction 
types, 11:51105 (J;US) 
Fan pressurization of buildings: 
field experience, 11:51087 (J;US) 


system (ITS) for aircraft 


Summary report covering May 1980-July 1985, 11:52286 
(R;US) 
ALAP 
See RADIATION PROTECTION 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALASKA 
Fuel Cell Power Plants 
Alaskan remote-site evaluation for fuel-cell energy systems. 
Final report, 15 January 1985-28 February 1986, 11:50960 
(R;US) 
ALASKA GAS PIPELINE 
Environmental Impacts 
Environmental impacts of proposed Alaska gas transportation 
corridors. A report to the President by the Council on 
Environmental Quality, 11:49897 (R;US) 
ALCATOR DEVICE 
Antennas 
Measurement of the transmission characteristics of the Alcator- 
C ICRH antenna, 11:52833 (RA;US) 
Plasma Diagnostics 
Measured MHD equilibrium in Alcator C, 11:52746 (R;US) 
Plasma Disruption 
Observations of centrally peaked impurity profiles following 
pellet injection in the Alcator-C-italic tokamak, 11:53023 


gasification. 
1985-January 1986, 11:49670 (R;US) 





Oxidation 
Separations 
(BA;US) 
Potentials 
Indirect ionic interactions, 11:52728 (J;US) 
Reduction 


Separations: Dust to dust or “you can’t escape em”, 11:51145 
(BA;US) 


Measurement of alkali vapors in PFBC flue gas and their 
removal with a fixed granular-bed sorber, October 1, 1985- 
September 30, 1986, 11:49737 (R;US) 

EARTH METAL COMPOUNDS 
See also CALCIUM COMPOUNDS 
Crystal Structure 

New channel and cluster structures formed in ternary alkaline 

earth and lanthanum compounds, 11:51413 (RA;AT) 
ALKALINE FLOODING 
See CAUSTIC FLOODING 


: Dust to dust or “you can’t escape em”, 11:51145 


See HYDROXIDES 


i ion for high: 
formulations, 11:49821 (BA;US) 


Photoemission 
Vacuum ultraviolet electronic properties of liquids. Progress 
report, February 1, 1986-January 31, 1987, 11:52443 (R;US) 
Solvent 
Phase behavior of coal fluids: data for correlation 
development. Report for the period May 1, 1986-July 31, 
1986 (nCio, nC20, nCas, nCse, nCx, alkanes), 11:49681 (R;US) 
Viscosity 
Prediction of vapor and liquid viscosities from the Lawal- 
Lake-Silberberg equation of state (Methane through 
eicosane), 11:49883 (BA;US) 


See also BUTENES 
ETHYLENE 


Polymerization 
Thermodynamics and rate of methanol conversion to 
hydrocarbons on zeolites. Final report, September 15, 1983- 
September 14, 1985, 11:51530 (R;US) 


Conversion of methanol to gasoline extended project: methanol 
to olefins modification and operation of the demonstration 
plant milestone report, 11:50265 (R;US) 


See ALKYNES 
ALKYLATES 
See ALCOHOLS 


A ydrogen getter product 
mixture (Diacetylenic compound (HCPB)), 11:51480 (R;US) 
Quantitative Chemical Analysis 
Separation and characterization of a hydrogen getter product 
mixture (Diacetylenic compound (HCPB)), 11:51480 (R;US) 
ALLOY 800 
See INCOLOY 800 
ALLOY 800H 
See INCOLOY 800H 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HT-9 
Permeability 
Tritium permeation in stainless-steel structures exposed to 
plasma ions, 11:52836 (R;US) 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
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Ab initio theory of concentration fluctuations in random alloys, 
11:52724 (R;US) 
Fluctuations 
Ab initio theory of concentration fluctuations in random alloys, 
11:52724 (R;US) 
Properties 


Elevated temperature 
11:51210 (RA;US) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA DECAY RADIOISOTOPES 


and environmental effects on fracture, 


Therapeutic alpha-emitters: consideration of dose levels, 
11:52152 (RA;CH;In German) 
Concentration 


Environmental surveillance data report for the first quarter of 
1986, 11:52060 (R;US) 


Therapeutic Uses 
alpha-emitters: consideration of dose levels, 
11:52152 (RA;CH;In German) 
ALPHA DETECTION 
Glass Scintillators 
RF sputtered Ce*® activated SiO, glass films as scintillators for 
alpha particles detection, 11:51789 (R;FR) 
Liquid Scintillation Detectors 
Determination of low a activity levels applying a pulse 
discrimination system to a conventional liquid 
unit, 11:51792 (ReAR:In Spanish) 
DOSIMETRY 


Nae CH Cee ae 
the CRRES (Combined Release .and Radiation Effects 
Satellite). Technical report, 1 September 1984-31 August 
1985, 11:51784 (R;US) 
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ALPHA PARTICLES 
Emitted by nuclei. 


Confinement 
Fast alpha-particle confinement in the FPD central cell, 
11:52744 (RA;US) 
Radiation Monitors 
Alpha contamination monitoring, 11:51884 (R;US) 
Transport 


Fast alpha-particle confinement in the FPD central cell, 
11:52744 (RA;US) 
ALPHA REACTIONS 
Charge-Exchange Reactions 
Study of isovector giant resonances in hadron scattering and 
charge exchange, 11:52602 (BA;US) 


Importance of the giant resonances in hadron and muon 
induced fission, 11:52669 (R;DE;In German) 
Giant Resonance 
Study of isovector giant resonances in hadron scattering and 
charge exchange, 11:52602 (BA;US) 
Interactions 


Tabulated cross sections for secondary charged particles from 
100 MeV a-particle bombardment of sup(24,25,26)Mg, 77Al, 
and **Si target nuclei, 11:52623 (R;DE) 

Potential Scattering 
Large amplitude nuclear collective motion and the quantized 
ATDHF theory, 11:52686 (R;DE) 
ALPHA-BEARING WASTES 

Casks 
Development and testing of a TRU waste shipping and storage 

container, 11:49943 (RA;US) 

Combustion 
Incineration method for volume reduction and disposal of 

transuranic waste, 11:50053 (RA;US) 

Radioactive Waste Disposal 
Incineration method for volume reduction and disposal of 

transuranic waste, 11:50053 (RA;US) 


waste management at Savannah River - 
past, present and future, 11:50147 (J;US) 
Radioactive Waste 
Development and testing of a TRU waste shipping and storage 
container, 11:49943 (RA;US) 
Transuranic (TRU) waste t at Savannah River - 
past, present and future, 11:50147 (J;US) 
Radioactive Waste Storage 
Transuranic (TRU) waste management at Savannah River - 
past, present and future, 11:50147 (J;US) 


Incineration method for volume reducticn and disposal of 
transuranic waste, 11:50053 (RA;US) 
ALTERNATE FUELS 


See FUEL SUBSTITUTION 
SYNTHETIC FUELS 


ALTERNATORS 


Design 
Design of a superconducting alternator for space-based power 
generation, 11:51589 (R;US) 


See ALUMINIUM OXIDES 


Chemical Reactions 
Shock-induced solid-state chemical reactivity studies using 
time-resolved radiation pyrometry (Between nickel and 
aluminum), 11:51289 (R;US) 
Diffusion Welding 
Silver solid-state bonding: a review and assessment, 11:51282 
(R;US) 
Dissolution 
Relationship between precipitation quality, shallow ground- 
water geochemistry, and dissolved aluminum in eastern 
Maryland. Final report, November 1983-April 1985, 11:52094 
(R;US) 
Electric Conductivity 
Electrical resistivity model of metals, 11:51288 (R;US) 


Theoretical equation of state for aluminum, 11:51511 (R;US) 


Equations of State 
Theoretical equation of state for aluminum, 11:51511 (R;US) 
Grueneisen Constant 
Theoretical equation of state for aluminum, 11:51511 (R;US) 


Interface EXAFS using glancing angles (Al/Cu; Ag/Au), 
11:51196 (R;US) 
Microstructure 
Foil neutralizer microstructural 
preliminary results, 11:51202 (R;US) 
Physical Radiation Effects 
Foil neutralizer microstructural 
preliminary results, 11:51202 (R;US) 


Removal 
[Lambda coal cleaning process]. Final technical report, 
11:49690 (R;US) 
Shock Waves 
Shock-induced solid-state chemical reactivity studies using 
time-resolved radiation pyrometry (Between nickel and 
aluminum), 11:51289 Rus) 
Surfaces 
Spatial and temporal distributions of particulates formed from 
metallic surfaces by laser vaporization, 11:51295 (J;US) 
Targets 
Oxygen free aluminum target, 11:51748 (RA;BR) 
Thermal Expansion 
Theoretical equation of state for aluminum, 11:51511 (R;US) 
ALUMINIUM 27 
Gamma Radiation 
Statistical y-decay in s-d shell nuclei, 11:52624 (R;NO) 
ALUMINIUM 27 TARGET 
Alpha Reactions 
Tabulated cross sections for secondary charged particles from 
100 MeV a-particle bombardment of sup(24,25,26)Mg, 77 Al, 
and **Si target nuclei, 11:52623 (R;DE) 
Fluorine 19 Reactions 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
Lepton Reactions 
Statistical y-decay in s-d shell nuclei, 11:52624 (R;NO) 
Neon 20 Reactions 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
Nitrogen 14 Reactions 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
Oxygen 16 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
Sulfur 32 Reactions 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 


summary of 


summary of 


upon hydrogen isotopes absorption and 
dassapehon ty heabaocbts Sabeoeh 11:51504 (RA;AT) 
Mechanical Tests 
Deformation features of aluminium in tensile tests, 11:51225 
(R;BR;In Portuguese) 
Oxidation 


ion mechanisms in thermal barrier coatings, 11:51274 
(R;US) 
Phase Diagrams 
Enthalpies of formation of li 


liquid it iron-cerium- 
aluminium alloys, 11:51301 (TG;GB) 


Properties 
Influence of inert gases upon hydrogen isotopes absorption and 
desorption by MmNisub(4.5)Alsub(0.5), 11:51504 (RA;AT) 


Deformation features of aluminium in tensile tests, 11:51225 
(R;BR;In Portuguese) 
Stress Analysis 
Deformation features of aluminium in tensile tests, 11:51225 
(R;BR;In Portuguese) 





ALUMINIUM ALLOYS 
Tensile Properties 


Tensile Properties 
Deformation features of aluminium in tensile tests, 11:51225 
(R;BR;In Portuguese) 
ALUMINIUM ARSENIDES 
Electron Channeling 
Study of material properties using channeling radiation, 
11:52710 (R;US) 
ALUMINIUM BASE ALLOYS 


Hardening 
Theoretical analysis of the aging response of order hardening 
alloys (Al-Li), 11:51277 (R;US) 
CHLORIDES 
Absorption 


Spectroscopy 
Studies in molten chloroaluminates: I. rene 
spectroelectrochemistry; II. S; 
electrochemical investigations of iridium canal 11:51503 
(R;US) 


Electrochemistry 
Studies in molten chloroaluminates: I. Sees 
spectroelectrochemistry; II. S 
electrochemical investigations of iridium ee at 11:51503 
(R;US) 
Infrared Spectra 
Studies in molten chloroaluminates: I. cose 
spectroelectrochemistry; II. 


. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
(R;US) 
Raman Spectra 
Studies in molten chloroaluminates: I. soe sa 
spectroelectrochemistry; IL. § 
electrochemical investigations of iridium Ganado 11:51503 
(R;US) 
Vv 


oltametry 
Studies in molten chloroaluminates: I. mone es 
spectroelectrochemistry; II. S 
electrochemical investigations of iridium Saati 11:51503 
(R;US) 
X-Ray Spectra 
Studies in molten chloroaluminates: I. a 
spectroelectrochemistry; II. S 
electrochemical investigations of iridium samen 11:51503 
(R;US) 
ALUMINIUM COMPLEXES 
Chemical Preparation 
Trinuclear Zrz, Al p-ketene complexes containing bridging 
ligands. Implications for transmetallation reactions and CO 
reduction chemistry, 11:51542 (J;US) 


Structure 
Trinuclear Zr, Al -ketene complexes containing bridging 
transmetallation 


ligands. Implications for 
reduction chemistry, 11:51542 (J;US) 
Structure 


reactions and CO 


Molecular 
Trinuclear Zt, Al p-ketene complexes containing bridging 
ligands. for transmetallation reactions and CO 
reduction chemistry, 11:51542 (J;US) 
IMPOUNDS 


paragenesis i 
Scie ttneiaees 11L5a30S Guagadole Abeteoes) 


mineral paragenesis in sillimanite containing rocks 
from the Pofadder-district, 11:52305 (RA;ZA;In Afrikaans) 
ALUMINIUM OXIDES 
See also SPINELS 
Catalytic Effects 

Chemically modified rhodium-alumina catalysts for CO 
hydrogenation, 11:51519 (J;US) 

Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 12, May 1-July 31, 1986, 11:49657 (R;US) 

Influence of boron on the state and dispersion of CO/Al,Os 
catalysts, 11:51518 (J;US) 

Stoichiometric CO reduction by metal carbonyls. 
Final report, December 1982-May 1986, 11:50270 (R;US) 
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Chemical Reactions 
Reaction of polycrystalline Na 8”-alumina with CO, and HzO 
and the formation of hydroxyl groups, 11:51523 (J;GB) 
Grain Boundaries 
Migration of grain boundaries in ceramic materials with 
particular reference to the sintering process. Final 
report, July 15, 1982-May 14, 1984, 11:51325 (R;US) 
PH Value 
Influence of boron on the state and dispersion of CO/AlLOs 
catalysts, 11:51518 (J;US) 
Phase Diagrams f 
Modification and documentation of the PACKAGE code. 
Final report, 11:49739 (R;US) 
Proton Transport 
Proton transport in 8”-alumina, 11:51355 (J;US) 


Tests and modeling for sintering theory; experimental tests to 
unify sintering theory. Final progress May 1984- 
April 1986; May 1982-April 1984, 11:51327 (R;US) 

Surface Properties 

Influence of boron on the state and dispersion of CO/AkOs 
catalysts, 11:51518 (J;US) 

Reaction of polycrystalline Na 8”-alumina with CO. and H2O 
and the formation of hydroxyl groups, 11:51523 (J;GB) 

Thermodynamic Properties 

Thermodynamic performance of ceramic tritium breeding 

blanket material, 11:51323 (R;US) 


Migration of grain boundaries in ceramic materials with 
particular reference to the sintering process. Final progress 
report, July 15, 1982-May 14, 1984, 11:51325 (R;US) 

ALUMINIUM SILICATES 
See also KAOLINITE 
Crystal Structure 
Structural study of nepheline hydrate I, an inorganic ion 
exchanger, 11:51508 (R;SE) 

ALUMINUM 

See ALUMINIUM 
ALVEOLI (DENTAL) 

See JAW 
ALVEOLI (PULMONARY) 

See LUNGS 
AMERICIUM 


Solubility 
Solubilities and speciation of selected transuranium ions. A 
comparison of a non-complexing solution with a 
groundwater from the Nevada Tuff site, 11:51564 (J;DE) 
AMERICIUM 241 
Alpha Spectroscopy 
Report on intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 
Gamma Spectroscopy 
Report on intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 


Uptake 
Experimental soil-plant transfer data of isotopes obtained at the 
of terrestrial radioecology of CEN Cadarache 
(France), 11:52055 (RA;NL;In French) 
Uptake of **Pu + *°Pu, **Am, Sr and ™"Cs into potatoes, 
11:52056 (RA;NL) 
Valence 
Actinide valences in borosilicate glass, 11:51563 (J;DE) 
AMERICIUM CARBONATES 
X-Ray Diffraction 
Carbonates and oxides of (V)- and (VI)-valent actinides, 
11:49925 (R;DE;In German) 
AMES LABORATORY 
Research Programs 
Ames Laboratory research report 1985, 11:53046 (R;US) 
AMIDES 
See also FORMAMIDE 


Binding Energy 
Host-guest complezation. 39. Cryptahemispherands are highly 
selective and strongly binding hosts for alkali metal ions, 
11:51546 (J;US) 
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Chemical Preparation 
Host-guest complexation. 38. Cryptahemispherands and their 
complexes, 11:51541 (J;US) 
Crystal Structure 
Host-guest complexation. 38. Cryptahemispherands and their 
complexes, 11:51541 (J;US) 


See also PYRROLIDINES 
Heat 


Adsorption 
Acid-base properties of coals and other solids, September 1, 
1985-August 30, 1986, 11:49684 (R;US) 
AMINO ACIDS 
Organic acids containing both a basic amino group and an acidic 
carboxyl group. 
See also FOLIC ACID 
Physiological basis of nitrogen redistribution during grain 
filling in cereals, 11:52207 (BA;US) 
AMINO ALCOHOLS 


Electron momentum spectroscopy of substituted molecules: a 
study of simple alkyl ammines, 11:52377 (RA;AT) 
Levels 


Electron momentum spectroscopy of polyatomic molecules: a 
study of silanes and ammines, 11:52376 (RA;AT) 
Ionization Potential 
Electron momentum y of polyatomic molecules: a 
study of silanes and ammines, 11:52376 (RA;AT) 


Monitoring 
Results of recent 1983 NHs and N2O, spill tests, 11:52011 
(BA;US) 
Environmental Effects 
Results of recent 1983 NHs and NO, spill tests, 11:52011 
(BA;US) 
Ion Pairs 
Dissociation channels of multiply charged cluster ions, 
11:52389 (RA;AT) 
Modifying 


i characterization. Final report for the period ending 
March 31, 1986 (Baghouse operating efficiency), 11:49692 
(R;US) 


Properties 
A modular computer simulation of absorption systems, 
11:51098 (J;US) 


Synthesis 
Feasibility study regarding the production of 1000 t/d 
ammonia on the basis of fluid bed gasification 
HTW-Process) of peat. Final report, 11:49644 (R;DE;In 
German 


chemistry measurements 
over the eastern United States. Final report, 11:52004 (R;US) 
AMMONIUM NITRATES 


Damaging distant airblast from minor scale, 11:51878 (R;US) 
AMNIOTIC FLUID 


Radioimmunoassay 
Isolation of a somatomedin binding protein from human 
preterm amniotic fluid: development of a radioimmunoassay, 
11:52172 (R;NL) 
AMPHIBOLE 
Quantitative Chemical Analysis 
Thin-film analyses of silicate standards at 200 kV: the effect of 
temperature on element loss, 11:52308 (R;US) 
AMPLIFIERS 
Use of low power operational amplifiers in track-and-hold 
ee 
AMYL ALCOHO) 
aaa 


ANADROMOUS FISHES 
See also SALMON 
Ecology 
Species profiles: life histories and environmental i 
of coastal fishes and invertebrates (South Atlantic). 
American shad (Alosa sapidissima), 11:52073 (R;US) 
Habitat 
Bear Valley Creek: enhancement feasibility and evaluation, 
11:50303 (RA;US) 
Yankee Fork of the Salmon River: inventory and problem 
identification, 11:50304 (RA;US) 
Infectious Diseases 
Epidemiology and control of infectious diseases of salmonids in 
the Columbia River Basin. Annual report, FY 1984 
(Ceratomyxa shasta; Renibacterium salmoninarum; infectious 
necrosis), 11:52108 (R;US) 


Dynamics 
Yankee Fork of the Salmon River: inventory and problem 
identification, 11:50304 (RA;US) 
ANAEROBIC CONDITIONS 


uptake i 
plain, 11:50343 (B;US) 
ANALOG RESONANCES 
See RESONANCE 
ANALOG-TO-DIGITAL CONVERTERS 
Integrated Circuits 
Monolitic integrated circuit for a charge-to-time gated 
converter, 11:51671 (R;SU;In Russian) 


a eee 11:51858 (R;NO) 


Monolitic integrated circuit for a charge-to-time gated 
converter, 11:51671 (R;SU;In Russian) 


Testing 
igital generation of low-frequency, low-distortion test 
waveforms, 11:51677 (R;US) 
ANALYSIS (ACTIVATION) 
See ACTIVATION ANALYSIS 
ANALYZERS (PULSE) 
See PULSE ANALYZERS 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANGRA-1 REACTOR 
Angra Dosreis, Rio De Janeiro, Brazil 


Analysis of the primary system depressurization due to an 8- 
inch rupture in the hot leg during cooling down of the unit, 
11:50533 (RA;BR;In Portuguese) 


F Codes 
Sensitivity analysis using the FRAPCON-1/EM: development 
of a calculation model for licensing, 11:50527 (RA;BR;In 
Portuguese) 
Fuel Rods 
Sensitivity analysis using the FRAPCON-1/EM: development 
of a calculation model for licensing, 11:50527 (RA;BR;In 
Portuguese) 


Implementation 
Socio-environmental impacts of Angra dos Reis nuclear power 
plant, 11:50522 (R;BR;In Portuguese) 


Licensing 
analysis using the FRAPCON-1/EM: development 
of a calculation model for licensing, 11:50527 (RA;BR;In 
Portuguese) 
Loss of Coolant 
Analysis of loss of coolant accident leading to reactor core 
melt, 11:50754 (RA;BR;In Portuguese) 
Meltdown 
Analysis of loss of coolant accident leading to reactor core 
melt, 11:50754 (RA;BR;In Portuguese) 
Primary Coolant Circuits 
Analysis of the primary system depressurization due to an 8- 
inch rupture in the hot leg during cooling down of the unit, 
11:50533 (RA;BR;In Portuguese) 





ANGRA-1 REACTOR 
R Codes 


R Codes 
RELAP-4/MOD-3F and TOODEE-2F versions of RELAP- 
4/MOD-3 and TOODEE-2 computing codes conforming to 
the requirements of appendix K of 1OCFRS50, 11:50535 
(RA;BR;In Portuguese) 
Reactor Cores 


Analysis of loss of coolant accident leading to reactor core 
melt, 11:50754 (RA;BR;In Portuguese) 
Reactor Licensing 
RELAP-4/MOD-3F and TOODEE-2F versions of RELAP- 
4/MOD-3 and TOODEE-2 computing codes conforming to 
the requirements of appendix K of 1OCFRS50, 11:50535 
(RA;BR;In Portuguese) 
Reactor Operation 
Full power operation after long time with low power 
Guanes. 11:50532 (RA;BR;In Portuguese) 
Sensitivity Analysis 
Sensitivity analysis using the FRAPCON-1/EM: development 
of a calculation model for licensing, 11:50527 (RA;BR;In 


impacts of Angra dos Reis nuclear power 
ri 11:50522 (R;BR;In Portuguese) 
Codes 


RELAP-4/MOD-3F and TOODEE-2F versions of RELAP- 
4/MOD-3 and TOODEE-2 computing codes conforming to 
the requirements of appendix K of 1OCFRSO0, 11:50535 
(RA;BR;In ee me 

ANGULAR DISTRIBUTION 
C Codes 

Calculation of energetic and angular neutron distribution 
produced by D-T reaction to use in measure of nuclear 
parameters (CALCDT code), 11:53081 (RA;BR;In 
Portuguese) 


ANIMAL CELLS 
Includes human cells. 


See also CHO CELLS 
TUMOR CELLS 


Mutations 
Mutagenicity of ultrasound in cultured mammalian cells, 
11:52268 (J;GB) 
ANIONS 
See also HYDROGEN IONS 1 MINUS 
Ton Sources 
Negative ion source with low temperature 
divergence = system, 11:52435 (P;US) 
Ton-Molecule Collisions 
Studies of negative ion reactions: solvated ions and strong 
acids, 11:52394 (RA;AT) 
Space 
Negative ion source with low temperature transverse 
divergence optical system, 11:52435 (P;US) 
ANNIHILATION 
Quarkonium 
Cosmic production ton. 11:52327 (R;US) 
ANNULAR CORE PULSE REACTO! 
See ACPR REACTOR 
ANNULAR CORE RESEARCH REACTOR 
See ACPR REACTOR 
ANTARCTIC REGIONS 
See also ANTARCTICA 
Ice 
Joint Ice Center global sea ice digital data, 11:51925 (RA;US) 
ANTARCTICA 
Air Pollution 
The use of heavy methanes as tracers in Antarctica, 11:52009 
(BA;US) 
ANTHRACITE 


Acid-base of coals and other solids, September 1, 
1985-August 30, 1986, 11:49684 (R;US) 
ANTIBODIES 
See also MONOCLONAL ANTIBODIES 


Antibodies and isotopes, a chemical approach to tumour 
targeting, 11:52150 (RA;CH) 
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ANTILAMBDA PARTICLES 
Particle Production 
Strange-particle production in neutrino-neon charged-current 
interactions, 11:52492 (J;US) 
ANTIMATTER 
Phase Transformations 
Antimatter clusters from hadronizing quark-gluon plasma, 
11:52500 (R;US) 
ANTI-MISSILE 
See SPACE WEAPONS 
ANTIMONY 


of leach results from field and laboratory prepared 
samples, 11:50109 (R;US) 
ANTIMONY ALLOYS 
Ton Pairs 
Mass spectrometry of Pb-Sb and Bi-Sb microclusters, 11:52387 


(RA;AT) 
ANTIMONY CHLORIDES 
Microstructure 
X-ray study of the layer structure of graphite-antimony 
chloride intercalation compounds, 11:51454 (J;CH) 
ANTIMONY COMPOUNDS 
See also ANTIMONY CHLORIDES 
Chemical Preparation 
Preparation and structure refinements of ternary and 
quaternary rhenium pnictides with Res Pis, 11:51420 
(RA;AT) 
Crystal Structure 
New channel and cluster structures formed in alkaline 
earth and lanthanum compounds, 11:51413 (RA;AT) 
Preparation and structure refinements of ternary and 
quaternary rhenium pnictides with Res P1s, 11:51420 
(RA;AT) 
Ternary rare earth copper and silver pnictides with ThCr.Sie- 
related structures, 11:51416 (RA;AT) 
ANTINUCLEON REACTIONS 
See also ANTIPROTON REACTIONS 


Scattering 
Antinucleon-nucleus elastic and inelastic scattering, 11:52590 
(BA;US) 
Nucleon-nucleus and antinucleon-nucleus scattering at 
intermediate energies, 11:52589 (BA;US) 
ANTIPROTON REACTIONS 
Annihilation 
Low energy antiproton annihilation on nuclei, 11:52604 
(BA;US) 
Production of high energy density in anti N-nucleus 
interactions, 11:52687 (R;US) 
Charge-Exchange Reactions 
(a,p) and the (anti p,anti n) reactions as probes of isovector 
giant resonances, 11:52651 (BA;US) 
Dirac Equation 
Unified treatment of proton-nucleus and antiproton-nucleus 
scattering within the Dirac theory, 11:52608 (RA;BR) 
Elastic Scattering 
Anti p-nucleus interaction, 11:52609 (R;US) 
Giant Resonance 
(a,p) and the (anti p,anti n) reactions as probes of isovector 
giant resonances, 11:52651 (BA;US) 
Inelastic Scattering 
Anti p-nucleus interaction, 11:52609 (R;US) 


Antiproton-nucleus interaction: review of the experimental 
situation, 11:52591 (BA;US) 
ANTIPROTONS 
Annihilation 
December 1985, 11:52358 (R;US) 
Antiproton annihilation at rest in nitrogen and argon, 11:52616 
(BA;US) 
Polarized Beams 
High energy polarized beams from hyperon decays, 11:51737 
(RUS) 





1218 / ERA-11/22 


ANTIREFLECTION COATINGS 


Deposition 
Multilayer optical coating fabrication by dc magnetron 
reactive sputtering, 11: oe. 11081438 (R;US) 
ANTI-SATELLITE SYSTEMS 


Multizone infiltration measurements in homes and bui 
using a passive perfluorocarbon tracer method, 11:51110 
G;US) 

Air Infiltration 
Multizone infiltration measurements in homes and buildings 
using 0 gpstive perfluorocarbon tracer method, 11:51110 


conversion of a heat pump system, 11: 50970 (R;SE;In 
Swedish) 


Heating Systems 
Evaluation of controlled electric thermal storage heating 
system performance, 11:50446 (RA;US) 
Space Heating 
Space heating efficiency improvements in multi-family 
buildings. Topical report, January-October 1985, 11:51077 
(R;US) 
Ventilation 
Multizone infiltration measurements in homes and buildi 
using a passive perfluorocarbon tracer method, 11:51110 
G;US) 
Water Heating 
Domestic hot water consumption in four low-income 
apartment buildings, 11:51065 (R;US) 
Water Use 
Domestic hot water consumption in four low-income 
apartment buildings, 11:51065 (R;US) 
APATITES 
Physical Radiation Effects 
Radiation damage studies in apatite, natural and artificial 
glasses, 11:51391 (RA;AT) 
APPALACHIA 
The mountainous region, including valleys and plateaus extending 
through the eastern USA from New England to Georgia and 
Alabama. 
Oil Fields 
Rock Creek oil field CO; pilot tests, Roane County, West 
Virginia, 11:49843 (BA;US) 
APPARATUS 


Nonintrusive appliance load data acquisition, 11:50469 
(RA;US) 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
AQUATIC ECOSYSTEMS 
See also WETLANDS 
Acidification 
Effects of nitrogen on the acidification of terrestrial 
ted aqui reyes aeons 
Air Pollution Abatement 
[Lambda coal cleaning process]. Final technical report, 
11:49690 (R;US) 
Air Pollution Control 
[Lambda coal cleaning process]. Final technical report, 
11:49690 (R;US) 
Mathematical Models 
Effects of toxic pollutants on aquatic resources using statistical 
models and techniques to extrapolate acute and chronic 
effects benchmarks (Salvelinus fonfinalis), 11:52085 (R;US) 


AQUIFERS 
Fluid Withdrawal 
WIPP Hydrology Program. Waste Isolation Pilot Plant, 
southeastern New Mexico. Hydrologic Data Report No. 3, 
11:52275 (R;US) 


Geophysics 
Geocongress 84: 20. Geological congress of the Geological 
of South Africa. Abstracts: Pt. 2. Ground water, 
11:52273 (R;ZA) 


Isotope Ratio 

Study with environmental isotopes on the main aquifers of 
sedimentary basin of Senegal. Final report for the period 1 
April 1981-30 June 1984, 11:52270 (R;XA;In French) 

Pressure Gradients 
Interpretation of pressure-depth data from confined 
underpressured aquifers exemplified by the Deep-Basin Brine 
aquifer, Palo Duro Basin, Texas, 11:52078 (J;US) 

Pressure Measurement 

Interpretation of pressure-depth data from confined 
underpressured exemplified by the Deep-Basin Brine 
aquifer, Palo Duro Basin, Texas, 11:52078 (J;US) 

Radionuclide Migration 

Development of prediction code (MIGSTEM-AQ) for 
radionuclide migration through soil layer in aquifer zone 
apparatus, 11:52105 (R;JP;In Japanese) 


Maryland. Final report, November 1983-April 1985, 11:52094 
(R;US) 


ARAMIDS 
Performance 
Kinetics for the degradation of nylon and Kevlar parachute 
materials, 11:51367 (R;US) 
Service Life 
Kinetics for the degradation 
materials, 11:51367 (R;US) 
Temperature Effects 
High temperature testing of TRUPACT-I materials: Kevlar, 
honeycomb, rigid polyurethane foam, 11:51365 (R;US) 
Tensile Properties 

Kinetics for the of nylon and Kevlar parachute 

materials, 11:51367 (R;US) 

Strength of Kevlar narrow fabrics as influenced by folding and 
compression in the presence of moisture, 11:51366 (R;US) 
ARCTIC REGIONS 

Ice 


of nylon and Kevlar parachute 


Joint Ice Center global sea ice digital data, 11:51925 (RA;US) 
AREA POLLUTION SOURCES 
See POLLUTION SOURCES 


Energy Policy 
Argentina - energy situation 1984, 11:50919 (R;DE;In German) 
Energy Supplies 
Argentina - energy situation 1984, 11:50919 (R;DE;In German) 
ARGON 
Atom-Atom Collisions 
Far-wing absorption in Na-Ar collision, 11:52424 (RA;US) 
Noble-gas-induced collisional line broadening of atomic-lithium 
Rydberg superposition states 2S-nS and 2S-nD (n = 4 to 30) 
measured by trilevel echoes, 11:52356 (R;US) 
Electron-Molecule Collisions 
Electron ionization and electron attachment to van der Waals 
clusters, 11:52406 (RA;AT) 
Ton Pairs 
Electron ionization and electron attachment to van der Waals 
clusters, 11:52406 (RA;AT) 
Reactions and properties of ion clusters, 11:52404 (RA;AT) 
Strucutre and dynamics of noble gas clusters and cluster ions, 
11:52393 (RA;AT) 
Ton-Atom Collisions 
Classical model for multiple electron capture by highly 
aan 
Near threshold translational spectrometry (NTTS), 11:52380 
(RA;AT) 





ARGON 38 
Energy Levels 


ARGON 38 
Energy Levels 
Probe of the shell ing at A = 40 via beta decay: 
i and theory, 11:52625 (J;US) 
ARGON 40 REACTIONS 
Compound-Nucieus Reactions 
Approach to the limits for massive energy and spin deposition 
into a composite nucleus, 11:52670 (R;FR) 
Heavy Ion Fusion Reactions 
Approach to the limits for massive energy and spin deposition 
into a composite nucleus, 11:52670 (R;FR) 
ARGON IONS 
Ton-Atom Collisions 
Classical model for multiple electron capture by highly 
charged ions, 11:52379 (RA;AT) 
Electron capture from Li(2s) by singly charged ions - a 
systematic study, 11:52381 (RA;AT) 
teow Geaudhedd taaideslonsl apectcotastry OCETS), 11:52380 
(RA;AT) 
State-selective electron capture from Li(2s) into Ne** and Ar** 
studied with translational energy spectroscopy, 11:52382 


(RA;AT) 
Translational energy spectroscopy of single electron capture in 
Ar* -He, Ne collisions (0.5 - 5 keV), 11:52403 (RA;AT) 
Ton-Molecule Collisions 
Measurement of excitation cross sections in collisions of He*, 
Net, Ar*, N*, N*2, O*s, H*s and H*s ions with CF,, 
11:52375 (RA;AT) 
Quantum state and angular scattering specificity in the charge 
transfer reaction of Ar* with Ne, 11:52396 (RA;AT) 
ARGUS EVENT 
Nuclear Explosions 
Operation Argus. Satellite measurements, 11:51900 (R;US) 
ARIZONA 
Uranium Deposits 
Uranium mineralization of collapse breccia pipes in Northern 
Arizona, Western United States, 11:49922 (RA;XA) 
ARKANSAS 
Geologic Faults 
Tectonic features of the New Madrid seismic zone from 
seismic-reflection profiles, 11:52293 (RA;US) 
Geologic Structures 
Stratigraphy and structure of post-Paleozoic sediments above 
the Newport pluton of northeastern Arkansas, 11:52276 
(RA;US) 
Gravity Surveys 
Northeastern extension of the New Madrid seismic zone, 
11:52298 (RA;US) 
Heat Flow 
Heat flow in the upper Mississippi Embayment, 11:52299 
(RA;US) 


Magnetic Surveys 
Magnetic basement in the upper Mississippi Embayment region 
- a preliminary report, 11:52292 (RA;US) 
Northeastern extension of the New Madrid seismic zone, 
11:52298 (RA;US) 
Oil Fields 
In-situ polymerization controls CO:/water channeling at Lick 
Creek, 11:49796 (BA;US) 


Seismicity 
Tectonic features of the New Madrid seismic zone from 
seismic-reflection profiles, 11:52293 (RA;US) 


Stratigraphy and structure of post-Paleozoic sediments above 
the Newport pluton of northeastern Arkansas, 11:52276 


(RA;US) 
ARKANSAS POWER-LIGHT-1 REACTOR 


procedure to the 
Arkansas Nuclear One-Unit 1 Reactor, 11:50546 (J;US) 
ARMS CONTROL 
Deception and deterrence: the theater nuclear balance in a 
conventional war. Student essay, 11:53055 (R;US) 
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ARMY PERSONNEL 
See MILITARY PERSONNEL 
ARRAY PROCESSORS 


ic, distributed resource configuration on SW-banyans, 
11:53129 (BA;US) 
Architecture 


Issues related to MIMD shared-memory computers: The NYU 
ultracomputer approach, 11:53128 (BA;US) 


ic, distributed resource configuration on SW-banyans, 
11:53129 (BA;US) 
Distributed Data Processing 
Dynamic, distributed resource configuration on SW-banyans, 
11:53129 (BA;US) 
Executive Codes 
Appendix: Use of monitors in FORTRAN: A tutorial on the 
barrier, self-scheduling do-loop, and askfor monitors, 
11:53122 (BA;US) 
Circuits 
ic, distributed resource configuration on SW-banyans, 
11:53129 (BA;US) 


Processing 
Appendix: Use of monitors in FORTRAN: A tutorial on the 
barrier, self-scheduling do-loop, and askfor monitors, 
11:53122 (BA;US) 
Performance 


Issues related to MIMD shared-memory ters: The NYU 
ultracomputer approach, 11:53128 (BA;US) 

Nuclear power plant simulation using advanced simulation 
codes through a state-of-the-art workstation, 11:50663 
(BA;US) 

Systems Analysis 

Parallel logic programming and ZMOB and parallel-systems 
software and hardware. Final report, 10 October 1984-11 
January 1985, 11:53061 (R;US) 

Vector Processing 

Monte Carlo methods for radiation transport analysis on vector 

computers, 11:53136 (BA;US) 
ARSENIC ALLOYS 


Crystal chemistry, stability and order in ternary metallic 
pnictides, 11:51401 (RA;AT) 
Structural Chemical Analysis 
Crystal chemistry, stability and order in ternary metallic 
pnictides, 11:51401 (RA;AT) 
ARSENIC COMPOUNDS 
See also ARSENIDES 
Chemical Preparation 
Preparation and structure refinements of ternary and 
quaternary rhenium pnictides with Res Pis, 11:51420 
(RA;AT) 
Crystal Structure 
Preparation and structure refinements of ternary and 
quaternary rhenium pnictides with Res Pis, 11:51420 
(RA;AT) 
ARSENIDES 
See also ALUMINIUM ARSENIDES 
CADMIUM 


SILICON 
Crystal Structure 
New ReRhisX7 compounds 
type, 11:51417 (RA;AT) 
Ternary rare earth copper and silver pnictides with ThCraSis- 
related structures, 11:51416 (RA;AT) 
Crystal-Phase Transformations 
Heat capacity and magnetic A.C. susceptibility of MnRhAs, 
11:51409 (RA;AT) 
Lattice Parameters 
New RsRhisX; compounds structurally related to ZraFei2P; 
type, 11:51417 (RA;AT) 


structurally related to Zr.FeisP; 
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Study of the homogeneity ranges of the kappa-phases in the 
Hf-Mo-(Si, P, S, Ge, As, Se) systems, 11:51263 (RA;AT) 
Susceptibility 


Heat capacity and magnetic A.C. susceptibility of MnRhAs, 
11:51409 (RA;AT) 
Specific Heat 
Heat capacity and magnetic A.C. susceptibility of MnRhAs, 
11:51409 (RA;AT) 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ART OBJECTS 
See CULTURAL OBJECTS 
ARTIFICIAL INTELLIGENCE 
Uses 
AI: does it have a place in building simulation?, 11:51016 
(RA;US) 
Artificial intelligence and analytical chemistry, 11:53135 
(BA;US) 


See also FLY ASH 
Adhesion 
ition effects in the combustion of coal-derived fuels, 
11:49742 (RA;US) 
Chemical Composition 
ition effects in the combustion of coal-derived fuels, 
11:49742 (RA;US) 
Deposition 
ition effects in the combustion of coal-derived fuels, 
11:49742 (RA;US) 
Investigation of mechanisms of ash deposit formation for low- 
rank coal combustion, 11:49744 (RA;US) 
Removal 
Cleaning Lower Kittanning Seam coal to increase volatility 
campaign report No. 5, 11:49726 (R;US) 
Development of a microwave coal cleaning process, 11:49723 
(R;US) 
Slurry Pipelines 
Wear and performance of materials in pipelines for the 
hydraulic conveyance of fused ash, 11:49734 (R;US) 


Relationships between snow cover and temperature in the 
lower troposphere, general circulation in East Asia and 
precipitation in China, 11:51917 (RA;US) 

Snow 
Snow cover record in Eurasia, 11:51919 (RA;US) 
ASPHALTENES 


Adsorption 
Wettability and adsorption characteristics of crude oil 
asphaltene and polar fractions, 11:49767 (BA;US) 
ASTRA REACTOR 
Oecsterrichische Studiengesellshaft Fuer Atomenergie, GMBH, 
Vienna, Austria 
Research Programs 
Progress report 1984 - work of the Austrian Research Centre 
Seibersdorf, 11:50887 (R;AT;In German) 
ATF TORSATRON 


Advanced Toroidal Facility, 11:52874 (R;US) 
Programs 


Research 
December 31, 1985, 11:52873 (R;US) 
ATMOSPHERIC CIRCULATION 
Mathematical Models 
mer ys in space and time of energetic parameters in 
eee ee 11:51941 (R;DE;In German) 


ATOMS 
Research Programs 


Biological Radiation Effects 
Operation Dominic, Christmas series. Project Officer’s report. 
Project 4.2. Photoelectric and ysical measures of 
weapon flashes, 11:51902 (R;US) 
Products 


Fission 
Dominic, Fish Bow] series. Project Officer’s 
Project 6.7. Debris expansion experiment, 11:51901 (R;US) 
Radioisotope fractionation and particle-size characteristics of a 
low-yield surface nuclear detonation, 11:51888 (R;US) 
Ground Motion 
Petes re eee eee oa ee ee 
from selected atmospheric nuclear explosions at the Nevada 
Test Site. Technical report, 7 March 1983-31 January 1984, 
11:51898 (R;US) 
Ivy Project 
Fallout and cloud-particle studies. Final report, 11:51889 
(R;US) 
Radiant Flux Density 
Operation Dominic, Christmas series. Project Officer’s report. 
Project 4.2. Photoelectric and psychophysical measures of 
weapon flashes, 11:51902 (R;US) 
Trapped Electrons 
Code to predict trapped radiation resulting from a high-altitude 
nuclear detonation. Technical report, 1 January 1964-1 May 
1965, 11:51892 (R;US) 
ATMOSPHERIC PRECIPITATIONS 


See also RAIN 
SNOW 


Chemical Composition 
Elemental tracers of source regions of contaminants in 
Fifth status report, 1 November 1984-31 
October 1986, 11:51966 (R;US) 
Statistical analysis of precipitation chemistry measurements 
over the eastern United States. Final report, 11:52004 (R;US) 
Data Base Management 
Data management of a multilaboratory field program using 
distributed processing, 11:51946 (R;US) 
Sampling 


Elemental tracers of source regions of contaminants in 
precipitation. Fifth status report, 1 November 1984-31 
October 1986, 11:51966 (R;US) 

ATOM-ATOM COLLISIONS 
Atomic Models 
Resonances in atom-diatom reactions, 11:52425 (RA;US) 
Line Broadening 
Noble-gas-induced collisional line broadening of atomic-lithium 
Rydberg ition states 2S-nS and 2S-nD (n = 4 to 30) 
measured by trilevel echoes, 11:52356 (R;US) 


Meetings 
SASP ‘86: Symposium on atomic and surface physics. 
Contributions, 11:52364 (R;AT) 
States 


Noble-gas-induced collisional line broadening of atomic-lithium 
Rydberg superposition states 2S-nS and 2S-nD (n = 4 to 30) 
measured by trilevel echoes, 11:52356 (R;US) 

ATOMIC BOMBS 


New regulations in the field of nuclear safety and radiation 
ion (German Democratic Republic), 11:50902 


Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Research Programs 
KVI annual report 1984, 11:52422 (R;NL) 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
See also MUONIC ATOMS 





ATOMS 
Antiprotons 


Antiprotons 
Antiproton-h: atom annihilation. Final report, April- 
December 1985, 11:52358 (R;US) 
Coupling. 
Indirect ionic interactions, 11:52728 (J;US) 
Multi-Photon Processes 
High-resolution spectroscopy and dynamics of multiphoton 
processes in atoms and molecules. Annual summary report, 1 
October 1985-30 September 1986, 11:52357 (R;US) 
Photon Collisions 
High-resolution spectroscopy and dynamics of multiphoton 
processes in atoms and molecules, Annual summary report, 1 
October 1985-30 September 1986, 11:52357 (R;US) 
ATTACHED GREENHOUSES 
Passive Solar Heating Systems 
Sunspace: computation and in-situ measures, 11:50359 (RA;US) 
Temperature Measurement 
Sunspace: computation and in-situ measures, 11:50359 (RA;US) 
ATWS 
Anticipated transients without scram. 
Computer Calculations 
Analysis of some anticipated transients without scram in 
ized light water nuclear power plants through 
coupling of the CORAN code and the ALMOD code 
system, 11:50660 (RA;BR;In Portuguese) 
AURORAE 
Plasma Waves 
Auroral electron acceleration by lower-hybrid waves, 11:52355 
(R;GB) 
Radiation Streaming 
Auroral electron acceleration by lower-hybrid waves, 11:52355 
(R;GB) 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
Cold Pressing 
Large-sized bends of circuit of WWER-1000 nuclear 
power plants, 11:51235 (RA;CS;In Czech) 


Large-sized bends of primary circuit of WWER-1000 nuclear 
power plants, 11:51235 (RA;CS;In Czech) 


Cyclic deformation pi and lifetime of pressure vessel 
material with overlay, 11:50642 (RA;CS;In Czech) 
Cracks 
Production reliability of welded structures in nuclear power 
engineering, 11:51229 (RA;CS;In Czech) 
Deformation 
Cyclic deformation properties and lifetime of pressure vessel 
material with overlay, 11:50642 (RA;CS;In Czech) 
Dislocations 
On the physical basis for the swelling resistance of ferritic 
steels, 11:51312 (BA;US) 
F 


orging 

Die forgings of Cr-Ni austenitic steels for nuclear power 
engineering, 11:51234 (RA;CS;In Czech) 

Production and properties of smith forgings of austenitic steels 
for nuclear power engineering, 11:51232 (RA;CS;In Czech) 


Heat Treatments 
Large-sized bends of circuit of WWER-1000 nuclear 


power plants, 11:51235 (RA;CS;In Czech) 


Interstitials 
On the physical basis for the swelling resistance of ferritic 
steels, 11:51312 (BA;US) 
Properties 


Mechanical 
ized bends of circuit of WWER-1000 nuclear 
power plants, 11:51235 (RA;CS;In Czech) 
Production and properties of smith forgings of austenitic steels 
for nuclear power engineering, 11:51232 (RA;CS;In Czech) 
Mechanical Tests 
Production reliability of welded structures in nuclear power 
engineering, 11:51229 (RA;CS;In Czech) 
Physical Radiation Effects 
The development of austenitic steels for fast induced- 
—" eee eee 11:53029 
|A; 


Service Life 
Cyclic deformation properties and lifetime of pressure vessel 
material with overlay, 11:50642 (RA;CS;In Czech) 
Stresses 
Production of welded structures in nuclear power 
engineering, 11:51229 (RA;CS;In Czech) 
ee aoe 
Production reliability of welded structures in nuclear power 
engineering, 11:51229 (RA;CS;In Czech) 


On the physical basis for the swelling resistance of ferritic 
steels, 11:51312 (BA;US) 
Yield Strength 
Die forgings of Cr-Ni austenitic steels for nuclear power 
engineering, 11:51234 (RA;CS;In Czech) 
A 


Energy Policy 
Australia - energy situation 1984, 11:50917 (R;DE;In German) 
Energy research and development profile of Australia, 
11:50883 (R;US) 
Energy Supplies 
Australia - energy situation 1984, 11:50917 (R;DE;In German) 
Isotope Production 
Applications of cyclotron-produced radioisotopes, 11:52162 
(RA;AU) 


Case for a national medical cyclotron facility, 11:52163 


(RA;AU) 
Does Australia need a medical cyclotron: the issues, 11:52160 


(RA;AU) 
Medicai cyclotron facilities: the view of the National Health 
Technology Advisory Panel, 11:52166 (RA;AU) 
Nuclear Medicine 
Applications of cyclotron-produced radioisotopes, 11:52162 
(RA;AU) 


Case for a national medical cyclotron facility, 11:52163 
(RA;AU) 
Does Australia need a medical cyclotron: the issues, 11:52160 


(RA;AU) 
Medical cyclotron facilities: the view of the National Health 
Technology Advisory Panel, 11:52166 (RA;AU) 
Research Programs 
Energy research and development profile of Australia, 
11:50883 (R;US) 


Bilateral Agreements 
208. Agreement between the Republic of Austria and the 


11:50760 (R;AT;In German and Czech) 
AUSTRIAN ORGANIZATIONS 
Research Programs 
Progress report 1984 - work of the Austrian Research Centre 
Seibersdorf, 11:50887 (R;AT;In German) 
AUSTRIAN RESEARCH REACTOR 
See ASTRA REACTOR 
AUSTRIAN TRIGA-MARK-II REACTOR 
See TRIGA-2-VIENNA REACTOR 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
AUTOMOBILES 
Fuel Consumption 
Development of an electronic control for fuel-saving engine- 
management in the research vehicle "UNI-CAR”, 11:51176 
(R;DE;GE) 


Microprocessors 
Development of an electronic control for fuel-saving engine- 
management in the research vehicle “UNI-CAR”, 11:51176 
(R;DE;GE) 
AUTOMOTIVE FUELS 
Combustion 
Chemical kinetics and engine knock, 11:51187 (R;US) 
Storage 


Underground motor-fuel storage tanks: a national survey. Vol. 
1. Technical report. Vol. 2. Appendices. Final report, 
February 1984-May 1986, 11:49864 (R;US) 
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AUXILIARY WATER SYSTEMS 
Feedwater 
Aging and service wear of auxiliary feedwater pumps for 
PWR nuclear power plants. Volume 1. Operating experience 
and failure identification, 11:50543 (R;US) 
Pumps 
Aging and service wear of auxiliary feedwater pumps for 
PWR nuclear power plants. Volume 1. Operating experience 
and failure identification, 11:50543 (R;US) 
AVR REACTOR 
Juelich, Federal Republic of Germany 
Loss of Flow 
ORNL analyses of AVR performance and safety, 11:50735 
(RA;XA) 


Modifications 
Results of the safety evaluation for the AVR-modification into 
a nuclear process heat plant, 11:50743 (RA;XA) 
Performance Testing 
ORNL analyses of AVR performance and safety, 11:50735 
(RA;XA) 


Operation 
Safety-related experiences with the AVR reactor, 11:50734 
(RA;XA) 
Reactor Safety 
ORNL analyses of AVR performance and safety, 11:50735 
sXA) 


(RA;XA 
Results of the safety evaluation for the AVR-modification into 
a nuclear process heat plant, 11:50743 (RA;XA) 
Reactor Safety 
Safety-related experiences with the AVR reactor, 11:50734 
(RA;XA) 
Risk Assessment 
Results of the safety evaluation for the AVR-modification into 
a nuclear process heat plant, 11:50743 (RA;XA) 
T Distribution 


‘emperature 
ORNL analyses of AVR performance and safety, 11:50735 
(RA;XA) 
AXIONS 
Particle Production 
Axion bremsstrahlung by an electron beam, 11:52432 (J;US) 


B MESONS 
Lifetime 
Lifetime measurements of hadrons containing heavy quarks, 
11:52480 (RA;US) 
Particle Production 
Recent results from ARGUS, 11:52483 (RA;US) 
Results from CLEO, 11:52482 (RA;US) 
Semileptonic Decay 
Results from CLEO, 11:52482 (RA;US) 
Weak Hadronic Decay 
B-italic-meson decays without charmed particles in the final 
state, 11:52534 (J;US) 
Results from CLEO, 11:52482 (RA;US) 
BACKFILLING 
Reinforced Materials 
Additives for strengthening backfill materials in steep coal- 
seam mining. Open File Report, August 1984-June 1985, 
11:49712 (R;US) 
BACTERIA 


See also ESCHERICHIA COLI 
METHANOGENIC BACTERIA 
SULFATE-REDUCING BACTERIA 
ZYMOMONAS MOBILIS 


DNA-Cloning 
stag ces ecmeenes  Detenle ook Coamoerine 
a chondroitin lyase from Bacteroides thetaiotaomicron, 
‘eat ee 


Isolation of halotolerant, thermotolerant, facultative polymer- 
producing bacteria and characterization of the exopolymer, 
11:49778 (J;US) 


Molecular Biology 
Abstracts of the ASM conference on genetics and molecular 
biology of industrial microorganisms, 11:52121 (R;US) 
BAG MODEL 
Kaon-Nucleon Interactions 
K-nucleon scattering and the cloudy bag model, 11:52523 
(R;CA) 
BALLISTIC MISSILE DEFENSE 
Evaluation 
Can the ic defense initiative reduce the risk of war, 
11:50904 (R;US) 
Military Strategy 
Strategic Defense Initiative: do we really need it, 11:51896 
(R;US) 
Political Aspects 
Strategic Defense Initiative: do we really need it, 11:51896 


(R;US) 
BALTIC SEA 
Radiation Monitoring 
Accumulation of certain long-lived radionuclides by fish, 
11: :52103 (RA;XA) 
in Fucus vesiculosus along the Norwegian North 
Sea and Skagerrak coast 1980-1983, 11:52104 (RA;XA) 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM 
Molecule Collisions 
State-resolved reaction dynamics. Final report, 1 November 
1984-31 October 1985, 11:52359 (R;US) 
BARIUM OXIDES 
Crystal Structure 
Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
Electric Conductivity 
Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 


ies and electrical conductivity of transition metal 

oxides, 11:51341 (RA;AT) 
BARLEY 
Plant Growth 

SEG mutants as probes for regulation of assimilate transport 

and endosperm development in barley, 11:52136 (BA;US) 
BARSTOW SOLAR PILOT PLANT 

10-MW solar central receiver pilot plant at Barstow, California. 
Central Receivers 

Testing of the US Solar Pilot Plant Receiver, 11:50354 (J;US) 
Construction 


Testing of the US Solar Pilot Plant Receiver, 11:50354 (J;US) 


Design 
Testing of the US Solar Pilot Plant Receiver, 11:50354 (J;US) 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BARYON-BARYON INTERACTIONS 
See also NUCLEON-ANTINUCLEON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS 


Quark Model 
Explicit quark degrees of freedom in the nucleon-nucleon 
interaction, 11:52537 (BA;US) 
BARYONS 


See also HYPERONS 
LAMBDA C PLUS 
NUCLEONS 


Rotational States 
Rotational-vibrational coupling in the Skyrmion model for 
baryons, 11:52503 (R;US) 
Vibrational States 
Rotational-vibrational coupling in the Skyrmion model for 
baryons, 11:52503 (R;US) 
BASALT 
Chemical Composition 
Karoo basalts of the Springbok Flats, Transvaal: geochemistry 
and correlation, 11:52313 (RA;ZA) 
Deformation 
Finite element simulations of two rock mechanics tests, 
11:52306 (R;US) 





BASALT 
Geochemistry 


Geochemistry 
Karoo basalts of the Springbok Flats, 
and correlation, 11:52313 (RA;ZA) 


Isotope Ratio 
k Flats, Transvaal: geochemistry 


Transvaal: geochemistry 


Karoo basalts of the Springbo! 
and correlation, 11:52313 (RA;ZA) 
Radionuclide Migration 
Transient diffusion release from waste packages in a repository 
in basalt, 11:50166 (J;US) 
Rock Mechanics 
Finite element simulations of two rock mechanics tests, 
11:52306 (R;US) 


Finite element simulations of two rock mechanics tests, 
11:52306 (R;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BAUXITE 


Measurement of alkali vapors in PFBC flue gas and their 
removal with a fixed granular-bed sorber, October 1, 1985- 
September 30, 1986, 11:49737 (R;US) 

Properties 


Measurement of alkali vapors in PFBC flue gas and their 
removal with a fixed granular-bed sorber, October 1, 1985- 
September 30, 1986, 11:49737 (R;US) 

BEAM BUNCHERS 

Pulse compression system for the ANL 20 MeV linac, 11:51738 

(R;US) 


Specifications 
Design of heavy ion bencher for'O.5.P- Pelletron, 11:51751 


Travelling wave monitor phase discriminator, 11:51761 
(R;NL;In Dutch) 
BEAM MONITORS 
Calibration 
Measured resolutions of the Arc and Linac BPM systems, 
11:51766 (R;US) 
Noise 
Radiation induced noise signals in diagnostic cabling on the 
advanced test accelerator, 11:51770 (R;US) 


NIKHEF Traveling Wave Monitor: user guide, 11:51764 
(R;NL) 
Resolution 
Measured resolutions of the Arc and Linac BPM systems, 
11:51766 (R;US) 


Specifications 
determining the KVTI-20 accelerator synchrotron radiation 
power and angular distribution, 11:51753 (R;SU;In Russian) 
BEAM NEUTRALIZATION 
Foils 
Foil neutralizer microstructural 
preliminary results, 11:51202 (R;US) 
BEAM OPTICS 


summary of 


Codes 
Beam handling system of the Oslo Cyclotron, 11:51729 (R;NO) 
BEAM STRIPPERS 


Preparation 
Stripper foils and nuclear target production, 11:51742 (RA;BR) 
BEAM TRANSPORT 
Computerized Simulation 
Research in nuclear theory. Progress report, 
1985-November 30, 1986, 11:52583 (R;US) 
BEAMS (STRUCTURAL) 
See STRUCTURAL BEAMS 
BEAN PLANT 
See PHASEOLUS 
BEARS 
Ursidae 


December 1, 


Density 
Projected future abundance of the Yellowstone grizzly bear, 
11:52038 (J;US) 
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Dynamics 
Projected future abundance of the Yellowstone grizzly bear, 
11:52038 (J;US) 
BEAVER VALLEY-2 REACTOR 
Shippingport, Pennsylvania, USA 
Reactor 


Operation 
Safety Evaluation Report related to the operation of Beaver 
Valley Power Station, Unit 2 (Docket No. 50-412). 
Supplement No. 2, 11:50780 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of Beaver 
Valley Power Station, Unit 2 (Docket No. 50-412). 
Supplement No. 2, 11:50780 (R;US) 
BEDT-TIF 
Structure 
Structure of 8*-(BEDT-TTF)zls at 4.5 K and 1.5 kbar, 
11:51375 (R;US) 
Electric Conductivity 
B-(ET)X organic superconductors: linear-anion control of 
structure and ambient-pressure luctivity, and the 
first point-contact studies of ul; implying 
extremely strong coupling, 11:51528 (R;US) 
Measurements of the microwave conductivity of the organic 
superconductor ET:(IAul), 11:51529 (R;US) 
Magnetic Fields 
Critical magnetic fields and related properties of the ambient 
pressure organic superconductor beta-(BEDT-TTF)2IBra, 
11:51526 (R;US) 
Diffraction 


Neutron diffraction study of the extent of disorder in the low 

temperature (20 K) structure of B-(BEDT-TTF):laBr, 
11:51527 (R;US) 
Activity 


Relationships 
B-(ET)X organic superconductors: linear-anion control of 
structure and ambient-pressure ivity, and the 
first point-contact ing studies of ul, implying 
extremely strong coupling, 11:51528 (R;US) 
BEHAVIOR 
Limited to living systems. 
Biological Radiation Effects 
Interaction of ambient temperature and microwave power 
density on schedule-controlled behavior in the rat, 11:52265 
(R;US) 
BELGIUM 
Radiation Protection Laws 
Act of 29 March 1958 on Protection of the population 
the hazards of ionizing radiation (MB 30 April 1958) 
amended by the Act of 29 May 1963 (MB 26 June 1963), 3 
December 1969 (MB 6 January 1970) and 14 July 1983 (MB 
6 August 1983), 11:52720 (R;BE;In French and Dutch) 
BELT CONVEYORS 
Comparative Evaluations 


ith particular regard 
concentration of workings, 11:49731 (R;DE;GE) 
BENTONITE 
Chemical Reactions 
Chemical interactions between the bentonite and the natural 
solutions from the granite near a repository for spent nuclear 
fuel, 11:50137 (R;SE) 


Thermodynamic and transport properties for polar coal 

mixtures. Technical progress report, April 1-June 30, 1986, 
11:51531 (R;US) 
PYRENE 


Skin 
Effects of coal-derived complex mixtures on the disappearance 
of benzo[a]pyrene and other polycyclic aromatic 
hydrocarbons from mouse skin in vivo, 11:52256 (R;US) 
BENZOPYRROLES 
See INDOLES 
BERYLLIUM 
Activation Analysis 
Development of in vivo body composition studies at Swansea, 
11:51473 (RA;XA) 
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Diffusion Welding 
Silver solid-state bonding: a review and assessment, 11:51282 
(R;US) 
Surface 
Variation of grain size in vapor deposited titanium coatings on 
beryllium substrates, 11:51284 (R;US) 
BERYLLIUM 9 


Hypernuclear interactions, 11:52611 (R;CA) 
BERYLLIUM 9 TARGET 
Deuteron Reactions 
Be(d,n) source at a modest facility, 11:52607 (R;US) 
Kaon Minus Reactions 
Hypernuclear interactions, 11:52611 (R;CA) 
Kaon Reactions 
Electromagnetic transitions in hypernuclei, 11:52605 (R;US) 
Pion Minus Reactions 
Nuclear physics studies with medium energy probes. Progress 
report and renewal proposal, 11:52576 (R;US) 
Sulfar 36 Reactions 
Research in nuclear physics. Progress report, August 1, 1985- 
July 31, 1986, 11:52580 (R;US) 
Titanium 50 Reactions 
Research in nuclear physics. Progress report, August 1, 1985- 
July 31, 1986, 11:52580 (R;US) 
YLLIUM BASE ALLOYS 
Crystal Structure 
Recent developments in solid state magnetism with special 
reference to transition metal compounds, 11:51254 (RA;AT) 


Recent developments in solid state magnetism with special 
reference to transition metal compounds, 11:51254 (RA;AT) 
Phase 
Recent developments in solid state magnetism with special 
reference to transition metal compounds, 11:51254 (RA;AT) 
BERYLLIUM MODERATORS 


BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 
BETA DECAY RADIOISOTOPES 
Concentration 
Environmental surveillance data report for the first quarter of 
1986, 11:52060 (R;US) 
BETA DETECTION 
Proportional Counters 
Proportional 47 detector with an electric field of axial 
symmetry, 11:51845 (R;AR;In Spanish) 
BETA DOSIMETRY 
Applied Beta Dosimetry, 11:52213 (R;US) 
BETA-PLUS DECAY 
Fluorine 17 
Review of the classical nova outburst, 11:52338 (R;US) 
13 
Review of the classical nova outburst, 11:52338 (R;US) 


14 
Review of the classical nova outburst, 11:52338 (R;US) 
Oxygen 15 
Review of the classical nova outburst, 11:52338 (R;US) 
BICARBONATES 
See ACID CARBONATES 
BILE 
Nuclear Magnetic Resonance 
13C NMR spectroscopy in the analysis of conjugate 
metabolites in the bile of fish exposed to petroleum, 11:52259 


computers, 11:53102 (R;SU;In ae 
Spectra Unfolding 
Measuring of nuclear reaction cross-sections using 
computers, 11:53102 (R;SU;In Russian) 
BINARY STARS 
Cosmic Muons 


Underground muons from Cygnus X-3, 11:52331 (R;US) 


BINARY-FLUID SYSTEMS 

Working Fluids 

Preliminary performance estimates of binary geothermal cycles 
using mixed-halocarbon working fluids, 11:50376 (RUS) 

BIOCENOSES 

See ECOSYSTEMS 
BIOFOULING 

See BIOLOGICAL FOULING 
BIOGAS 


See METHANE 
BIOGEOCENOSES 
See ECOSYSTEMS 


Y 
Planetary ecology, 11:52012 (B;US) 
BIOLOGICAL FOULING 
Control 
Countermeasures to microbiofouling in simulated ocean 
thermal energy conversion heat with surface and 
deep ocean water in Hawaii, 11:50355 (J;US) 
BIOLOGICAL MATERIALS 
Sample Preparation 
Contribution to Environmental Specimen Banking. Pt. 1. 
Studies for homogenisation of samples at low temperatures 
with regard to the parameters required for the 
Environmental Specimen Bank, 11:52036 (R;DE;In German) 


Investigation of time variations of toxic trace-metal 
concentrations in biological samples by means of nuclear 
methods. Final report, 11:52239 (R;DE;In German) 

BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
Research Programs 

AFRRI (Armed Forces Radiobiology Research Institute) 
reports, January-March 1986. Technical report, 11:52211 

3U' 


BIOLOGICAL STRESS 
Biological Indicators 
Towards monitoring of long-tem trends in terrestrial 
ecosystems, 11:52037 (J;CH) 
BIOMASS 
Acid Hydrolysis 
Overview of engi research on acid hydrolysis processes, 
11;50281 (RA;US) 
Biochemical Conversion Program semi-annual review meeting, 
11;50277 (R;US) 
Combustion Properties 
A predictive model for stratified downdraft gasification of 
biomass, 11:50346 (BA;US) 
Energy Conversion 
Biomass Conversion Task IV 1986-1988 Program of Work. 
International Energy Agency Bioenergy Agreement, 
11:50325 (R;US) 
Gasification 
A predictive model for stratified downdraft gasification of 
biomass, 11:50346 (BA;US) 


Pyrolysis 
Derek ate tone 
and characterization of conversion products (pyrolysis plant 

of Italenergie Sulmona in the Abruzzo mountains, Italy), 
11:50320 (R;DE;In Italian) 

Overview of biomass thermochemical liquefaction research 
sponsored by the US Department of Energy, 11:50326 
(R;US) 


Recycling 
Aerobic ethanol production with a flocculent yeast in a 
biomass recycling system, 11:50274 (R;DE) 
Research Programs 
Biomass energy 
1984, 11: STE ie 
Progress 85: National Fertilizer Development Center, 
Tennessee Valley naan 11:52191 (R;US) 
Resource Assessment 
of a woody biomass analysis for 13 Southeastern 
States, 11:50341 (R;US) 


research program summary FY 





Resource Potential 
Highlights of a woody biomass analysis for 13 Southeastern 
States, 11:50341 (R;US) 
BIOMASS CONVERSION PLANTS 
Use only for plants converting biomass to fuel, do NOT use for 
plants preparing wastes and biomass for combustion. 
Biogas - a contribution to solving the energy supply problem 
of cheese factories, 11:50269 (R;DE;In German) 
BIOMASS PLANTATIONS 
Energy Source Development 
Lipid crops for chemicals and fuels, 11:50345 (BA;US) 
Land Use 
Fiber as an energy resource: Short- and long-term outlook, 
11:50952 (BA;PR) 
Political Aspects 
Fiber as an energy resource: Short- and long-term outlook, 
11:50952 (BA;PR) 
Socio-Economic Factors 
Fiber as an energy resource: Short- and long-term outlook, 
11:50952 (BA;PR) 
BIOMEDICAL RADIOGRAPHY 
See also INDUSTRIAL RADIOGRAPHY. 
Radiation Hazards 
Hazard and efficiency of X-ray diagnostic investigations, 
11:52174 (R;NL;In Dutch) 
BIOSPHERE 
Planetary ecology, 11:52012 (B;US) 
BIPYRIDINES 
Fluorescence 
Application of the energy gap law to excited-state decay of 
osmium(II)-polypyridine complexes: calculation of relative 
nonradiative decay rates from emission spectral profiles, 
11:51539 (J;US) 
Radiationless Decay 
Aeon Ses oe pn 0 entoameniey a 


11:51539 (J;US) 
ITHIOLO)TETRATHIAFULVALENE 


See BEDT-TTF 
BISMUTH 
Chemical Reaction Kinetics 
Cae of chiorine with liquid metals. 4. Tin, 11:51513 
J;US) 


Double resonance polarization spectroscopy of highly excited 
states of Nag and Big, 11:52368 (RA;AT) 
Scattering Lengths 
Precise measurement of the coherent scattering length of 


liquid 
metals with the neutron-gravitation refractometer, 11:52713 


(R;DE;In German) 
Targets 
Bi target, 11:51746 (RA;BR) 
BISMUTH 209 TARGET 
Antiproton Reactions 
Anti p-nucleus interaction, 11:52609 (R;US) 
Iron 56 Reactions 
Studies of heavy ion reactions and transuranic nuclei. Progress 
report, September 1, 1985-August 31, 1986, 11:52654 (R;US) 
Neon 20 Reactions 
Studies of heavy ion reactions and transuranic nuclei. 
report, September 1, 1985-August 31, 1986, 11:52654 (R;US) 
BISMUTH ALLOYS 
Crystal Structure 
Structural investigations of bismuthides of titanium, zirconium, 
and hafnium, 11:51262 (RA;AT) 
Ton Pairs 
Mass spectrometry of Pb-Sb and Bi-Sb microclusters, 11:52387 
(RA;AT) 
Lattice Parameters 
Structural investigations of bismuthides of titanium, zirconium, 
and hafnium, 11:51262 (RA;AT) 
BISMUTH ISOTOPES 
Decay 
Nuclear structure from radioactive decay. Annual progress 
report, 11:52581 (R;US) 
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X-Ray Spectra 
Ionization cross section measurement of heavy atom L levels 
(Z> =72) with Americium 241 y radiation at 59.6 keV, 
11:52362 (R;FR;In French) 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
API Gravity 
Hot-gas injection in Asphalt Ridge tar sand, 11:49907 (R;US) 
In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 
Calorific Value 
In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 
Chemical Composition 
Hot-gas injection in Asphalt Ridge tar sand, 11:49907 (R;US) 
In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 
Reaction of Green River oil shale with radical-forming 
reagents: summary of experimental results, 11:49914 (R;US) 
Density 
In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 
Distillation 
Hot-gas injection in Asphalt Ridge tar sand, 11:49907 (R;US) 
In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 


Molecular characterization of nickel and vanadium non- 
porphyrin compounds found in heavy crude petroleums and 
bitumens, 11:49880 (J;US) 

Molecular Weight 
Hot-gas injection in Asphalt Ridge tar sand, 11:49907 (R;US) 
Pour Point 

In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 

Solvent Extraction 
Reaction of Green River oil shale with radical-forming 
reagents: summary of experimental results, 11:49914 (R;US) 
Thermal 
Hot-gas injection in Asphalt Ridge tar sand, 11:49907 (R;US) 
Viscosity 
Hot-gas injection in Asphalt Ridge tar sand, 11:49907 (R;US) 
Yields 

Reaction of Green River oil shale with radical-forming 

reagents: summary of experimental results, 11:49914 (R;US) 
BITUMINOUS COAL 
Chemical Composition 
Chemistry and reactivity of micronized coals. Technical 
progress report No. 4, 11:49724 (R;US) 
and chemical studies of coal-water mixtures, 
11:49689 (R;US) 
Combustion Kinetics 

Coal pyrolysis in flat, opposed jet combustion configurations, 
11:49746 (RA;US) 

Deposition effects in the combustion of coal-derived fuels, 
11:49742 (RA;US) 

Fuel nitrogen mechanisms in pulverized coal 
combustion/kinetics of sulfur and nitrogen reactions, 
11:49751 (RA;US) 

Rates and mechanisms of the combustion of pulverized coals: 
fate of mineral matter during coal combustion, 11:49743 
(RA;US) 

Comminution 

Chemistry and reactivity of micronized coals. Technical 

progress report No. 4, 11:49724 (R;US) 
Molecular Structure 
Coal structure and reactivity in pyrolysis, 11:49680 (RA;US) - 
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Chemistry and reactivity of micronized coals. Technical 
progress report No. 4, 11:49724 (R;US) 
Pneumatic Transport 
Fundamental and applied aspects of solid-gas transport, 
11:49720 (RA;US) 


Pyrolysis 
Coal pyrolysis in flat, opposed jet combustion configurations, 
11:49746 (RA;US) 
Coal structure and reactivity in pyrolysis, 11:49680 (RA;US) 


and chemical studies of coal-water mixtures, 
11:49689 (R;US) 
Two-Phase Flow 
Fundamental and applied aspects of solid-gas transport, 
11:49720 (RA;US) 
BLACK COAL 


See also ANTHRACITE 
BITUMINOUS COAL 


Supply and Demand 
Petroleum, natural gas and coal 1984, 11:49867 (R;DE;In 


Explosive Fracturing 
A propellant-based technology for multiple-fracturing 
wellbores to enhance gas recovery: application and results in 
Devonian shale, 11:49901 G;US) 


Rock matrix analysis of eastern gas shale and western tight gas 
sands. Final report, October 1, 1983-December 31, 1984, 
11:49892 (R;US) 


Rock matrix analysis of eastern gas shale and western tight gas 
sands. Final report, October 1, 1983-December 31, 1984, 
11:49892 (R;US) 

Water Saturation 

Rock matrix analysis of eastern gas shale and western tight gas 
sands. Final report, October 1, 1983-December 31, 1984, 
11:49892 (R;US) 


Chemical Analysis 
In vivo X-ray fluorescence analysis at the University of Lund, 
Lund/Malmoe, Sweden, 11:51469 (RA;XA) 


systems. 
1984, 11:52209 (R:US) 


Radiosensitivity 
ee een eee 
mammalian systems. Final report, 3 January-31 December 
1984, 11:52209 (R;US) 
BLOOD FLOW 
Diagnosis 
Simultaneous measurement of cerebral blood flow and oxygen 
extraction fraction by positron emission tomography: 
theoretical study and experimental evidence of cerebral 
blood flow measurement with the CO, continuous 
inhalation technique, 11:52154 (R;FR;In French) 
BLOOD-BRAIN BARRIER 
Biological Radiation Effects 
Effects of microwave radiation on the blood-brain barrier, 
11:52264 (R:US) 
BLOWERS 
Performance 
Saving electrical 


energy by reducing mechanical loads, 
11:51126 (RA;US) 


Performance Testing 
Fan pressurization of buildings: 
field experience, 11:51087 (J;US) 
BNL 


Compliance 
1985 environmental monitoring report, 11:52013 (R;US) 


Planning 
BNL accelerator plans, 11:51701 (R;US) 
Radioactivity 
1985 environmental monitoring report, 11:52013 (R;US) 
BODY 
See also ORGANS 
Activation Analysis 

Applications of nuclear techniques for in vivo body 
composition studies at Brookhaven National Laboratory, 
11:51474 (RA;XA) 

Development and use of in vivo neutron activation analysis at 
Leeds, 11:51472 (RA;XA) 

In vivo neutron activation at the Sloan-Kettering Institute, 
11:51475 (RA;XA) 

Measurement of carbon, nitrogen, and oxygen in vivo by 
photonuclear activation analysis, 11:51465 (RA;XA) 

Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 
vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 

Total body composition measurements using in vivo neutron 
activation at the University setae 11:51476 
(RA;XA) 

CAT Scanning 

Radiographic analysis of body composition by computerized 

axial tomography, 11:52156 (RA;XA) 
Multi-Element Analysis 

Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 
vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 

BODY COMPOSITION 
Measuring Methods 

Applications of nuclear techniques for in vivo body 
composition studies at Brookhaven National Laboratory, 
11:51474 (RA;XA) 

Developments of in vivo neutron activation analysis and 
photon absorptiometry in Edinburgh, 11:51471 (RA;XA) 

Development and use of in vivo neutron activation analysis at 
Leeds, 11:51472 (RA;XA) 

Development of in vivo body composition studies at Swansea, 
11:51473 (RA;XA) 

In vivo elemental analysis at Birmingham 1968-1981, 11:51470 
(RA;XA) 

In vivo neutron activation at Toronto 1967-1981, 11:51466 
(RA;XA) 

Nuclear-based techniques for the in vivo study of human body 


gamma rays, 11:51463 (R;XA) 

Radiographic analysis of body composition 
axial tomography, 11:52156 (RA;XA) 

Total body composition measurements using in vivo neutron 
activation at the University of Washington, 11:51476 
(RA;XA) 

BODY WAVES P (SEISMIC) 
See SEISMIC P WAVES 
BODY WAVES S (SEISMIC) 
See SEISMIC S WAVES 
BOILER FUEL 
See BOILER FUELS 





Combustion, heat transfer, pollutant emission and ash 
deposition characteristics of coal-water fuels. Phase III 
program. Final report, January 1, 1984-June 30, 1985, 
11:51568 (R;US) 

Fly Ash 

Combustion, heat transfer, eS 
deposition characteristics of coal-water fuels. Phase III 
program. Final report, January 1, 1984-June 30, 1985, 
11:51568 (R;US) 

Heat Transfer 

Combustion, heat transfer, pollutant emission and ash 
deposition characteristics of coal-water fuels. Phase III 
program. Final report, January 1, 1984-June 30, 1985, 

11:51568 (R;US) 


Projected impacts of alternative sulfur dioxide new source 
performance standards for industrial fossil-fuel-fired boilers. 
ee ee 


Seitintn ecnen 


input. Final report, 11:52032 (R;US) 
Catalytic Combustors 
Catalytic-combustion component and system 
development. Final report, 11:51690 (R;US) 
Combustion Products 
EPA's LIMB (Environmental Protection Agency's Limestone 
Injection Multistage Burner) development and demonstration 
program, 11:50428 (R;US) 
Corrosion Protection 
Use of diethylaminoethanol, morpholine, and cyclohexylamine 
for condensate return line corrosion prevention, 11:51688 
(R;US) 
Energy 


Conservation 
Coal conversion opportunities in Pennsylvania, 11:50976 
(RA;US) 
Flue Gas 
Effect of specific surface area on the reactivity of CaO with 
SOs, 11:51981 (R;US) 
Fuel Substitution 
Coal conversion opportunities in Pennsylvania, 11:50976 
(RA;US) 
Performance Testing 
Effects of coal-water slurry composition on boiler capacity, 
11:49758 (J;US) 
Combustors 


Development and commercialization of pulse-combustion 
commercial steam boilers. Annual report, April 1985-March 
1986, 11:51692 (R;US) 


Fossil-fired boiler tube inspection. Volume 1: nondestructive 
testing guidelines. Final report, 11:50404 (R;US) 
Nondestructive inspection systems for boiler tubes. Final 

report, 11:50415 (R;US) 
Treatment 


Water 
Energy conservation through advanced boiler water treatment, 
11:50974 (RA;US) 


BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 

BOLTZMANN COLLISION INTEGRAL 
See BOLTZMANN EQUATION 

BOLTZMANN EQUATION 


Recent calculational work at Department of Reactor Physics 
ene 11:50497 (R;SE) 
BOLTZMANN TRANSPORT EQUATION 
See BOLTZMANN EQUATION 
BONES 


See SKELETON 
BONNEVILLE POWER ADMINISTRATION 


Compliance 
CERCLA preliminary assessment (Comprehensive 
Environmental Response Compensation and Liability Act): 
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BPA’s Ross Complex, Vancouver, Washington, 11:52065 
(R;US) 

Environmental assessment for the terminal expansion project, 
11:50425 (R;US) 

Energy Conservation 

Bonneville Power Administration's purchase of energy savings, 

11:50948 (BA;US) 
Management 


Bonneville Power Administration's purchase of energy savings, 
11:50948 (BA;US) 
Manuals 
Division of Customer Service: marketing, contracting, 
billing and service programming, 11:50930 (R;US) 
BOREHOLES 
Stresses 
Expansive stresses of a grout plug on the walls of borehole, 
11:50058 (RA;US) 
BORN-GREEN-YVON EQUATION 
See BOLTZMANN EQUATION 
BORON 
Accumulation 
Effects of excess levels of a polymer as a soil conditioner on 
yields and mineral nutrition of plants (Triticum aestivum; 
Lycopersicon esculentum), 11:52197 (J;US) 
Catalytic Effects 
Influence of boron on the state and dispersion of CO/ALOs 
catalysts, 11:51518 (J;US) 


Limits on light scalar or pseudoscalar bosons in pe transitions, 
11:52525 (R;CA) 
Cross Sections 
Polynomial expansion methodology for microscopic cross 
sections to use in spatial burnup calculations, 11:50612 
(RA;BR;In Portuguese) 
Crystal Structure 


Incorporation of vanadium in B-rhombohedral boron as 
determined by single-crystal diffractometry, 11:51296 (J;US) 


Unmitigated boron dilution events in a PWR, 11:50823 
(BA;US) 


Effect of gamma radiation on groundwater chemistry and glass 
leaching as related to the NNWSI repository site, 11:51373 
(R;US) 

Milling 

Development report: ball milling of boron/calcium chromate 

pyrotechnic blends, 11:51877 (R;US) 


Mixing 
Development report: ball milling of boron/calcium chromate 
cueiiede Ulead —— 11:51877 (R;US) 
Primary Coolant 
Senet tien ditetan train tase 11:50823 
(BA;US) 


Tuff reaction vessel experiment, 11:51442 (R;US) 
Properties 
boron as 
diffractometry, 11:51296 (J;US) 


Spectrum integrated (n,He) cross section comparisons and least 
squares analyses for *Li and ‘°B in benchmark fields, 
11:50579 (R;US) 


Hypernuclei 
Hypernuclear interactions, 11:52611 (R;CA) 
Radioenzymatic Assay 


Boron-10 assay using prompt alpha spectroscopy, 11:50658 
(RA;US) 


Uses 
Use of boron as burnable poison in anular form, 11:50614 
; Portuguese) 


(RA;BR;In 
BORON 10 TARGET 
Kaon Minus Reactions 
Hypernuclear interactions, 11:52611 (R;CA) 
Sample Preparation 
Boron targets *°B and ™B, 11:51743 (RA;BR) 





1318 / ERA-11/22 


BORON 11 TARGET 

Sample Preparation 
Boron targets *°B and 'B, 11:51743 (RA;BR) 
BORON ALLOYS 


Amorphous State 
Influence ofthe thicknes of amorphous FesoNisoBao ribbons on 
their mechanical properties under neutron-irradiation and 

thermal annealing, 11:51219 (R;DE) 

BORON HYDRIDES 

Therapeutic Uses 

Workshop on neutron capture therapy, 11:52139 (R;US) 
BORON ISOTOPES 
See also BORON 10 

Ton Exchange Chromatography 
Separation of the stable boron isotopes by ion exchange 

chromatography. 1. Determination of separation factors, 
11:51507 (R;ES;In Spanish) 


Isotope Separation 
Separation of the stable boron isotopes by ion exchange 
chromatography. 1. Determination of separation factors, 
aoe 
BOROSILICATE GLASS 
Leaching 
Effect of gamma radiation on groundwater chemistry and glass 
leaching as related to the NNWSI repository site, 11:51373 
(R;US) 

Leaching fully radioactive SRP nuclear waste glass in tuff 
groundwater in stainless steel vessels, 11:51384 (R;US) 
One-year results of the NNWSI unsaturated test procedure: 
SRL 165 glass application, 11:51368 (R;US) 
Tuff reaction vessel experiment, 11:51442 (R;US) 


Melting 
Investigation of foaming in liquid-fed melting of simulated 
nuclear waste glass, 11:50142 (J;US) 


Redox characterization of simulated nuclear waste glass, 
11:50141 (J;US) 
Reactions 


Redox characterization of simulated nuclear waste glass, 
11:50141 (J;US) 


Rheology of glasses containing crystalline material, 11:51383 
(R;US) 


Solubility 
Tuff reaction vessel experiment, 11:51442 (R;US) 
Viscosity 
Rheology of giames containing crystalline material, 11:51383 


BOUNDARY VALUE PROBLEMS 
See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 
Heat Transfer 
Heat transfer in a rarefied polyatomic gas: plane parallel plates, 
11:50607 (RA;US) 
Solution 


Solution of boundary-value problems on HEP, 11:53126 
(BA;US) 
Parallel Processing 
Solution of boundary-value problems on HEP, 11:53126 
oie (BA;US) 


See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 


Positron Computed Tomography 
Simultaneous measurement of cerebral blood flow and oxygen 
extraction fraction by positron emission tomography: 
theoretical study and evidence of cerebral 
ee Sow meena Sie eee ener 
inhalation technique, 11:52154 (R;FR;In French) 


BRAZIL 
Nuclear Power 
Comparison of nuclear power systems for Brazil using 
plutonium and binary cycles, 11:50534 (RA;BR;In 
Portuguese 


BRAZILIAN ORGANIZATIONS 
Bilateral Agreements 
Nuclear technology transfer. Myths and reality, 11:50892 
(R;BR;In Portuguese) 
Nuclear Energy 
and nuclear energy, 11:50891 (R;BR;In Portuguese) 
Technology Transfer 
Nuclear technology transfer. Myths and reality, 11:50892 
(R;BR;In ) 
BREAKDOWN 
Limited to electric discharge phenomena. See also CLEAVAGE 
or DECOMPOSITION. 
Time Resolution 
Experimental investigation of the temporal development of the 
spark breakdown process in liquid hydrocarbons, 11:50492 
(R;DE;In German) 
BREAKUP REACTIONS 
Cluster Model 
Percolation picture of nucleus break-up, 11:52685 (R;FR) 


See MAMMARY GLANDS 
BREEDING BLANKETS 


Cooling Systems 
Liquid-metal flow through a thin-walled elbow in a plane 
to a uniform magnetic field, 11:52807 (R;US) 
Liquid-metal flow in a rectangular duct with a non-uniform 
magnetic field, 11:52809 (R;US) 
Configuration 


Cosine shaped flux distribution of 14 MeV D(T,n)He neutrons 
for a cylindrical fusion blanket experiment, 11:52832 
(RA;US) 


eee tae 11:53007 
(RA;US) 

Blanket optimization for the Cascade Reactor, 11:53008 
(RA;US) 

Conceptual design of a self-cooled Flibe blanket, 11:52813 
(R;US) 

Cosine shaped flux distribution of 14 MeV D(T,n)He neutrons 
for a cylindrical fusion blanket experiment, 11:52832 
(RA;US) 

Granular Materials 

Cascade reactor: granule fabrication processes, 11:53000 

(RA;US) 


Magnetohydrodynamics 
Liquid-metal flow through a thin-walled elbow in a plane 
perpendicular to a uniform magnetic field, 11:52807 (R;US) 
Liquid-metal MHD flow in a duct whose cross section changes 
from a rectangle to a trapezoid, with applications in fusion 
blanket designs, 11:52808 (R;US) 
Materials 
Neutronics of three blanket options for Cascade, 11:52997 


(RA;US) 
Materials Testing 
ions of using ferromagnetic steel in mirror fusion 
reactors, 11:53031 (BA;US) 
Tensile behavior of three commercial ferritic steels after low- 
temperature irradiation, 11:53037 (BA;US) 


Absolute neutron reaction rate measurements as tests of 
diffusion calculations in a thick LMFBR blanket mock-up, 
11:50573 (RA;US) 

Neutron Transport 

Neutronics of three blanket options for Cascade, 11:52997 
(RA;US) 

Swiss fusion blanket experiments. Annual report, November 1, 
1985-July 31, 1986, 11:52830 (R;US) 

Performance 

Method for measuring tritium production rate by lithium-glass 

scintillators, 11:52845 (R;JP;In Japanese) 





BREEDING BLANKETS 
Pressure Drop 


Pressure Drop 
Liquid-metal flow in a 
magnetic field, 11:52809 (R;US) 
Radiation Heating 


duct with a non-uniform 


Energy deposition profile in the Cascade granular blanket, 
11:52998 (RA;US) 


Safety considerations of lithium lead alloy asa fusion reactor 
breeding material, 11:52837 (R;US) 
Materials 


Compatibility of ferritic steels with sintered LigO pellets in a 
flowing helium environment, 11:53034 (BA;US) 
Stress Analysis 
Cascade reactor: high-temperature blanket design options, 
11:52996 (RA;US) 
Technology Assessment 
Status of fusion reactor blanket evaluation studies in France, 
11:52810 (R;FR) 


Properties 

Cascade reactor: high-temperature blanket design options, 
11:52996 (RA;US) 

Thermodynamic performance of ceramic tritium breeding 
blanket material, 11:51323 (R;US) 

Thermoluminescent 

Swiss fusion blanket experiments. Annual report, November 1, 

1985-July 31, 1986, 11:52830 (R;US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 


Corrosive Effects 
Container assessment: corrosion study of HLW container 
materials. Quarterly progress report, July-September 1981. 
Volume 1, No. 3, 11:50127 (R;US) 


Nuclear waste repository simulation experiments, Asse salt 
mine, Federal Republic of Germany. Annual report 1984, 
11:52303 (R;US) 

Monitoring 

The Maljamar carbon dioxide pilot: Review and results, 

11:49842 (BA;US) 


-geothermal well report. Volume II. Well 
workover and testing, February 1982-October 
1985. T-F and S/DOE Gladys Mt McCall No. 1 well, Cameron 
Parish, Louisiana. Appendices 8-12. Final report, 11:50375 
(R;US) 
Water Treatment 
Field-scale polymer flooding at remote site presents special 
challenges, 11:49791 (BA;US) 
BROMINE 
Antiproton Reactions 
Low energy antiproton annihilation on nuclei, 11:52604 
(BA;US) 
BROMINE 81 TARGET 
Neutrino Reactions 
Feasibility of a **(v,e~ )*'Kr solar neutrino experiment, 
11:52324 (R;US) 
BROMINE 8&7 
Neutron Spectra 
imental studies of delayed neutrons. Final report, May 1, 
1983-June 30, 1985 (including also December 1, 1982-April 
30, 1983 and July 1, 1985-January 3, 1986), 11:52644 (R;US) 
BROMINE BROMIDES 
See BROMINE 
BRONCHI 
Carcinomas 
Classification, staging and radiotherapy of bronchial 
carcinoma, 11:52169 (R;NL;In Dutch) 
BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
BROOKHAVEN AGS 
Polarized Beams 
Polarized proton acceleration at the Brookhaven AGS, 
11:51700 (R;US) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
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BROOKHAVEN RHIC 
Relativistic Heavy Ion Collider facility located in former Isabelle 
Storage Ring tunnel. 


of the Relativistic Heavy Ion Collider: 
RHIC, 11:51702 (R;US) 


Status of magnet system for RHIC, 11:51741 (R;US) 
BROWN COAL 
See also LIGNITE 
Coal Gasification 
Measurements of absorption and chemisorption equilibria 
between synthetic gas and h with Lewis acids at 
high pressures, 11:49667 (R;DE;GE) 
BROWNS FERRY-1 REACTOR 
Decatur, Alabama, USA 
Blackouts 
Applications of the RELAPS5 code to the station blackout 
transients at the Browns Ferry Unit One Plant, 11:50815 
(BA;US) 
Reactor Core Disruption 
Applications of the RELAP5 code to the station blackout 
transients at the Browns Ferry Unit One Plant, 11:50815 
(BA;US) 


Applications of the RELAPS code to the station blackout 
transients at the Browns Ferry Unit One Plant, 11:50815 
(BA;US) 

BRUECKNER MODEL 
Self-Energy 
Bonn potential and the Dirac-Brueckner approach to nuclear 
matter, 11:52695 (BA;US) 

BRUECKNER POTENTIAL 

See BRUECKNER MODEL 
BRUECKNER-WATSON THEORY 

See BRUECKNER MODEL 
BRUNO LEUSCHNER-1 REACTOR 

See GREIFSWALD-1 REACTOR 
BRUNO LEUSCHNER-2 REACTOR 

See GREIFSWALD-2 REACTOR 
BRUNO LEUSCHNER-3 REACTOR 

See GREIFSWALD-3 REACTOR 
BRUNO LEUSCHNER-4 REACTOR 

See GREIFSWALD-4 REACTOR 
BUBBLE CHAMBERS 

See also CRYOGENIC BUBBLE CHAMBERS 


Image 
Image anamorphosis module for TV monitor, 11:51805 
(R;SU;In Russian) 


Image anamorphosis module for TV monitor, 11:51805 
(R;SU;In Russian) 
BUBBLES 


Ultrasonic system for imaging of vapor bubbles in a liquid 
filled pipe, 11:51864 (J;US) 
BUILDING MATERIALS 


See also CEMENTS 
CONCRETES 


Emission 

Documenting air movements and infiltration in multicell 
buildings using various tracer-gas techniques, 11:51102 
G;US) 

Errors resulting from the use of single-zone ventilation models 
on multizone buildings: Implications for energy conservation 
and indoor air quality studies, 11:51111 (J;US) 

Latent Heat Storage 
Investigation of dynamic latent heat storage effects of building 
construction and furnishing materials, 11:51074 (R;US) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 


EARTH-COVERED BUILDINGS 
FEDERAL BUILDINGS 


HOSPITALS 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
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RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Aerodynamics 
Flow around isolated structures and building clusters: A 
review, 11:51097 (J;US) 
Air Conditioners 
HASP/ACSS: simulation program for energy consumption of 
air conditioning systems, 11:51018 (RA;US) 
Air 


Conditioning 
Centralization: chilled water system, 11:50988 (RA;US) 
Cooling systems cost avoidance, 11:50985 (RA;US) 
Opportunity for electric utilities, 11:50472 (RA;US) 
Air Flow 


Documenting air movements and infiltration in multicell 
ildings using various tracer-gas techniques, 11:51102 


buildings 
GJ;US) 
Quality 


Documenting air movements and infiltration in multicell 
buildings using various tracer-gas techniques, 11:51102 
G;US) 

Fan pressurization of buildings: Standards, calibration, and 

field experience, 11:51087 (J;US) 

Blowers 
Fan pressurization of buildings: Standards, calibration, and 

field experience, 11:51087 (J;US) 

Computer-Aided Design 
Building designer-friendly software “micro computer energy 

simulation that goes beyond user friendly”, 11:51041 
(RA;US) 
ar > et modeling of the building design with the computer 
aided engineering/architectural design system, 11:51032 
(RA;US) 


Comparison of four versions of the DOE-2 Energy Analysis 
Program, 11:51080 (R;US) 
Construction 
Fan pressurization of buildings: Standards, calibration, and 
field experience, 11:51087 (J;US) 
Cooling Load 
ic modeling of combined thermal and moisture 
transport in buildings: Effects on cooling loads and space 
conditions, 11:51086 (J;US) 
Zone descriptions and response characterization for 
CLF/CLTD calculations, 11:51084 (J;US) 


Daylighting 
Daylighting simulation in DOE-2: theory, validation, and 
applications, 11:51037 (RA;US) 
Degree Days 
Calculation of variable-base degree-days and 
from monthly average temperatures, 11:51091 (J;US) 


Architectural diversity through climate responsive design, 
11:51036 (RA;US) 

Building use and occupancy considerations as design 
parameters for reducing building operating costs, 11:50986 


(RA;US) 
it of an evaluation procedure for building energy 
design tools, 11:51033 (RA;US) 
Development of simplified design tools using a new approach 
to building energy simulations, 11:51035 (RA;US) 


Energy Analysis 
on 11:51100 G;US) 
of variable-base ys and degree-nights 


"Gea monthly average temperatures, 11:51091 (J;US) 
of four versions of the DOE-2 Energy Analysis 

Program, 11:51080 (R;US) 

Modeling window optics for building energy analysis, 11:51068 
(R;US) 

Energy Andits 

AI: does it have a place in building simulation?, 11:51016 
(RA;US) 

Analytical and empirical validation of dynamic thermal 
building models, 11:51029 (RA;US) 

BESA, Canada’s solution to the user interface, 11:51013 
(RA;US) 


BUILDINGS 
Energy Consumption 


BLAST input preprocessors, 11:51020 (RA;US) 

Bringing order to the energy simulation process, 11:51045 
(RA;US) 

Building energy simulation and the architect, 11:51000 
(RA;US) 

Building energy simulation in the engineer's office - a useful 
tool, 11:51002 (RA;US) 

Building energy simulation from the manufacturer's 
perspective, 11:51003 (RA;US) 

Building simulation extended - the process connection, 
11:51015 (RA;US) 

CALPAS4 and beyond: microcomputers, graphics, and 
building energy simulation, 11:51004 (RA;US) 

ESP system: towards a new generation of building energy 
analysis program, 11:51022 (RA;US) 
International Energy Agency building simulation comparison 

and validation study, 11:51028 (RA;US) 

Macrodynamics: a unified framework for building energy 
analysis, 11:51021 (RA;US) 

Meeting the researcher’s needs in building energy simulation, 
11:51001 (RA;US) 

New features of the DOE-2.1C energy analysis program, 
11:51019 (RA;US) 

Place of computer graphics in building energy simulation, 
11:51012 (RA;US) 

Plan for the development of the next-generation building 
energy analysis computer software, 11:51044 (RA;US) 

Real time simulation in building automation systems, 11:51014 
(RA;US) 

Recent developments of building energy simulation tools in 
Europe, 11:50996 (RA;US) 

Summary of recent activities on building energy simulation 
analysis in North America, 11:50995 (RA;US) 

Survey of simulation technology in Japan and Asia, 11:50997 
(RA;US) 

Survey of simulation technology in Australia and New 
Zealand, 11:50998 (RA;US) 

Technical enhancements to the ASEAM2 program, 11:51007 
(RA;US) 

Use of building energy simulation from the building owners 
perspective, 11:50999 (RA;US) 

Energy Conservation 

Arguing for energy analysis - experience of the US Army 
Corps of Engineers with energy analysis during design, 
11:51023 (RA;US) 

Demonstrated cost avoidance through building ener; 
simulations and economic analyses, 11:51024 (RA.US) 

Energy and cost effectiveness of design alternatives for an 
administration building in Kansas, 11:51025 (RA;US) 

Energy conservation in buildings, 11:51058 (R;US) 

Measured results of energy-conservation retrofits in 
nonresidential buildings: Interpreting metered data, 11:51096 
(J;US) 

Summary of recent activities on building energy simulation 
analysis in North America, 11:51046 (RA;US) 

Vector diagram for thermal economics of energy conservation 
buildings, 11:51034 (RA;US) 

Energy Consumption 

Aggregation of U.S. population centers using selected climate 
parameters related to building energy use, 11:51088 (J;US) 

AI: does it have a place in building simulation?, 11:51016 
(RA;US) 

Analytical and empirical validation of dynamic thermal 
building models, 11:51029 (RA;US) 

Architectural diversity through climate responsive design, 
11:51036 (RA;US) 

Arguing for energy analysis - experience of the US Army 
Corps of Engineers with energy analysis during design, 
11:51023 (RA;US) 

BESA, Canada’s solution to the user interface, 11:51013 
(RA;US) 

BLAST input preprocessors, 11:51020 (RA;US) 

Bringing order to the energy simulation process, 11:51045 
(RA;US) 





BUILDINGS 
Energy Consumption 


Building designer-friendly software “micro computer 
simulation that goes beyond user friendly”, 11:51041 
(RA;US) 

Building energy simulation and the architect, 11:51000 


(RA;US) 

Building energy simulation in the engineer's office - a useful 
tool, 11:51002 (RA;US) 

Building energy simulation from the manufacturer's 
perspective, 11:51003 (RA;US) 

Building simulation extended - the process connection, 
11:51015 (RA;US) 

CALPAS$4 and beyond: microcomputers, graphics, and 
building energy simulation, 11:51004 (RA;US) 

Case study: actual energy cost/usage reductions, 11:50990 
(RA;US) 

Se ee ee 

aided engineering/architectural design system, 11:51032 

(RA;US) 


Daylighting simulation in DOE-2: theory, validation, and 
applications, 11:51037 (RA;US) 

Demonstrated cost avoidance through building ener, 
simulations and economic analyses, 11:51024 (RAUS) 

Development of an evaluation procedure for building energy 
design tools, 11:51033 (RA;US) 

Development of simplified design tools using a new approach 
to building energy simulations, 11:51035 (RA;US) 

ECAP: an energy and cost analysis program for 
microcomputers, 11:51009 (RA;US) 

EN4M microcomputer program for estimation of building 

energy consumption and economic comparison of energy 
ont: options, 11:51008 (RA;US) 

Energy and cost effectiveness of design alternatives for an 
administration building in Kansas, 11:51025 (RA;US) 

ESP system: towards a new generation of building energy 
analysis program, 11:51022 (RA;US) 

Influence of proportional control dynamics on energy 
consumption in environmental control systems, 11:50984 
(RA;US) 

International Energy Agency building simulation comparison 
and validation study, 11:51028 (RA;US) 

Macrodynamics: a unified framework for building energy 
analysis, 11:51021 (RA;US) 

Measured performance and computer simulation of two 
unheated passive solar test cells in the Pacific Northwest, 
11:51040 (RA;US) 

Meeting the researcher's needs in building energy simulation, 
11:51001 (RA;US) 

New features of the DOE-2.1C energy analysis program, 
11:51019 (RA;US) 

Place of computer graphics in building energy simulation, 
11:51012 (RA;US) 

Plan for the development of the next-generation building 
energy analysis computer software, 11:51044 (RA;US) 

Real time simulation in building automation systems, 11:51014 
(RA;US) 

Summary of recent activities on building energy 
analysis in North America, 11: 50995 (RA:US) 

Summary of recent activities on building energy 
analysis in North America, 11:51046 (RA;US) 

Survey of simulation technology in Japan and Asia, 11:50997 
(RA;US) 

Survey of simulation technology in Australia and New 
Zealand, 11:50998 (RA;US) 

Technical enhancements to the ASEAM2 program, 11:51007 
(RA;US) 

Use of building energy simulation from the building owners 
perspective, 11:50999 (RA;US) 

Vector diagram for thermal economics of energy conservation 
buildings, 11:51034 (RA;US) 

Energy Management 
Micsocomputer applications in energy management, 11:50981 


simulation 
simulation 
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Utilizing EMS for productivity improvement, 11:50989 
(RA;US) 


Heat Flow 
modeling of combined thermal and moisture 
transport in buildings: Effects on cooling loads and space 
conditions, 11:51086 (J;US) 
Heat Losses 
Surface temperatures in areas of external parts of buildings 
where heat transition is increased (thermal bridges), 11:51069 
(R;DE;In German) 


Humidity 
Instrumentation for measuring moisture in building envelopes, 
11:51093 (J;US) 
Latent Heat Storage 
Clathrates and conjugating binaries: New materials for thermal 
storage, 11:51101 (J;US) 
Systems 


Lighting 
Energy savings opportunities due to proper lighting control, 
11:50991 (RA;US) 
Load Analysis 
Issues in load shape representation, 11:50945 (R;US) 
Moisture 
Dynamic modeling of combined thermal and moisture 
transport in buildings: Effects on cooling loads and space 
conditions, 11:51086 (J;US) 
Instrumentation for measuring moisture in building envelopes, 
11:51093 (J;US) 
Operating Cost 
Building use and occupancy considerations as design 
parameters for reducing building operating costs, 11:50986 
(RA;US) 
Passive Solar Heating Systems 
Measured performance and computer simulation of two 
unheated passive solar test cells in the Pacific Northwest, 
11:51040 (RA;US) 


Flow around isolated structures and building clusters: A 
review, 11:51097 (J;US) 

Measured results of energy-conservation retrofits in 
nonresidential buildings: Interpreting metered data, 11:51096 
(J;US) 

Solar Space Heating 

Results of active solar control system testing and the 

i eenatietonementiotmes 11:50367 (J;US) 
Space Heating 

Off-cycle energy loss i 

equipment, 11:51090 (J;US) 
Space HVAC Systems 

Overview of HVACSIM*, a dynamic building/HVAC/control 

systems simulation program, 11:51017 (RA;US) 
Thermal Conductivity 

Instrumentation for the in-situ measurement of building 

envelopes, 11:51092 (J;US) 


methods for vented heating 


and conjugating 
storage, 11:51101 (J;US) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BUNKER OILS 
See RESIDUAL FUELS 
BUNKERS 
See HOPPERS 
BURNABLE POISONS 
Circular Configuration 
Use of boron as burnable poison in anular form, 11:50614 


ae ere eee 
and sulfur capture. Final 
Cerchal 1982-December 1984, 11:49756 (R;US) 
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Heat Exchangers 
Design verification of the DOE/B & W HTBDR control 
system using interactive simulation, 11:51151 (BA;US) 
BURNUP 
Calculations 
of variable self-shielding into perturbation 
analysis, 11:50600 (RA;US) 
Polynomial expansion methodology for microscopic cross 
sections to use in spatial burnup calculations, 11:50612 
— 


method for neutron flux and power distributions calculations 
(NODID code), 11:53075 (R;BR;In Portuguese) 
BUTADIENE 
Indoor Air Pollution 
Industry-wide studies report of an in-depth survey at Dow 
Chemical U.S.A., Texas Division, Freeport, Texas, 11:51983 
(R;US) 
BUTANE 
Phase Diagrams 
Multicomponent CO:/water/hydrocarbon phase behavior 
modeling: A comparative study, 11:49785 (J;US) 
Phase Studies 
Multicomponent CO:/water/hydrocarbon phase behavior 
modeling: A comparative study, 11:49785 (J;US) 


Prediction of vapor and liquid viscosities from the Lawal- 
Lake-Silberberg equation of state, 11:49883 (BA;US) 
BUTANOLS 
Solvent Properties 
Picosecond dynamics of solvation: time-resolved fluorescence 
of 4-aminophthalimide in solution, 11:51535 (R;US) 
BUTENES 


Dehydrogenation 
Solid state, surface and catalytic i 
report, February 1984-July 1986, 11:51501 (R;US) 

BUTYL ALCOHOLS 

See BUTANOLS 
BUTYLENES 

See BUTENES 
BUTYRIC ALCOHOLS 

See BUTANOLS 
BWR TYPE REACTORS 

See also BROWNS FERRY-1 REACTOR 

FORSMARK-3 REACTOR 


during core- 


building 
meltdown accidents, 11:50836 (BA;US) 
Containment Systems 
Effects of lateral separation of oxidic and metallic core debris 
on the BWR MK I containment drywell floor, 11:50716 


(R;US) 

Hydrogen combustion results from the Sandia Intermediate- 
Scale (VGES) Tank and the Sandia Critical-Tube-Diameter 
Test Facility, 11:50839 (BA;US) 

Status of the LWR aerosol containment experiments (LACE) 
program, 11:50731 (R;US) 

Uncertainty and sensitivity analysis of a dry containment test 
problem for the MAEROS aerosol model, 11:50791 (R;US) 

Critical Heat Flux 

Evaluation of performance of eight CHF correlations with the 

VIPRE-1 computer code, 11:50814 (BA;US) 


Design 
Ae 11:50725 (RA;US) 


iii extedh dapesttion studio, Dongen cupiace %, 10000000 
(R;US) 


ECCS 
ROSA-III 50% break integral test RUN 916. Break area 
parameter test, 11:50765 (R;JP) 


properties of oxides. Progress f 


Thermal-hydraulic evaluation study of the effectiveness of 
emergency core cooling system for light water reactors, 
11:50768 (R;JP;In Japanese) 

Excitation 

Nonlinear dynamics and stability of boiling water reactors: 

Part 1 - Qualitative analysis, 11:50507 (J;US) 
Failure Mode Analysis 

Phased mission analysis of maintained systems: a study in 

reliability risk analysis, 11:50759 (R;NL) 
Fission Product Release 

Effects of lateral separation of oxidic and metallic core debris 
on the BWR MK I containment drywell floor, 11:50716 
(R;US) 

Flow Models 

Formulation of a two-fluid model for mixing in LWR bundles, 

11:50508 (BA;US) 
In-Service Inspection 
code case 


Inservice inspection 
Division 1. Revision 5, 1000 Outla 
Lifetime 
es eee 
Loss of Coolant 
ee eee 
accident simulation tests, 11:50502 (R;JP) 
Evaluation of performance of eight CHF correlations with the 
VIPRE-1 computer code, 11:50814 (BA;US) 
Pre-test prediction of FIX II intermediate break experiment 
with THYDE-P1. CSNI international standard problem No. 
15, 11:50766 (R;JP) 
Recirculation pump suction line 5% split break LOCA test of 
ROSA-III. RUNs 922 and 932 with HPCS failure, 11:50769 


, ASME Section XI 


(R;JP) 
ROSA-III 50% break integral test RUN 928. Break 
configuration sensitivity test, 11:50770 (R;JP) 
ROSA-IV/LSTF data reduction and management 
software system (version 1), 11:50767 (R;JP;In Japanese) 
Thermal-hydraulic evaluation study of the effectiveness of 
emergency core cooling system for light water reactors, 
11:50768 (R;JP;In Japanese) 
Mathematical Models 
Nonlinear dynamics and stability of boiling water reactors: 
Part 1 - Qualitative analysis, 11:50507 (J;US) 
Meltdown 
Effects of lateral separation of oxidic and metallic core debris 
on the BWR MK I containment drywell floor, 11:50716 
(R;US) 
Nonlinear Problems 
Nonlinear dynamics and stability of boiling water reactors: 
Part 1 - Qualitative analysis, 11:50507 (J;US) 
Nuclear Fuels 
Criticality control of BWR fuel during rod consolidation and 
storage, 11:50649 (RA;US) 


Pipe damping-results of vibration tests in the 33 to 100 Hertz 
frequency range, 11:50505 (R;US) 
Pressure Vessels 
Interpretation of dynamic fracture behavior using elastic- 
viscoplastic models, 11:50496 (R;US) 
Primary Coolant Circuits 
Effectiveness and safety aspects of selected decontamination 
processes, 11:50504 (R;US) 
Radioactive Wastes 
Radioactive materials released from nuclear power plants. 
Annual report, 1983. Volume 4, 11:50669 (R;US) 


Radioactivity Transport 
BWR cobalt deposition studies. Progress report 2, 11:50609 
(R;US) 
Reactivity 
Recent calculational work at Department of Reactor Physics 
CTH, 11:50497 (R;SE) 
Reactor Accidents 
Chemistry of fission product iodine under nuclear reactor 
accident conditions, 11:50704 (R;US) 





Hydrogen combustion results from the Sandia Intermediate- 
Scale (VGES) Tank and the Sandia Critical-Tube-Diameter 
Test Facility, 11:50839 (BA;US) 

enna a eee ae 

selected accident scenarios, 11:50794 (R;US) 

Nuclear Safety. Technical progress review, July-September 
1986. Volume 27, No. 3, 11:50804 (R;US) 

Status of the LWR aerosol containment experiments (LACE) 
program, 11:50731 (R;US) 

Uncertainty and sensitivity analysis of a dry containment test 
problem for the MAEROS aerosol model, 11:50791 (R;US) 

Reactor Cores 

Rapid 3-dimensional core dynamics computer program for 

light water reactors, 11:50498 (RA;US) 
Reactor Decommissioning 

Costs and radiological impacts of nuclear 
reactor stations with delayed offsite waste disposal, 11:50811 
G;US) 

Reactor Instrumentation 

Methodology for validation of measurements, plant state 

verification, and fault identification, 11:50810 (J;US) 
Reactor Materials 

Effects of lateral separation of oxidic and metallic core debris 
on the BWR MK I containment drywell floor, 11:50716 
(R;US) 

Interpretation of dynamic fracture behavior using elastic- 
viscoplastic models, 11:50496 (R;US) 


Operation 
Approach to nuclear power plant life extension, 11:50506 
G;US) 
Licensee event report (LER) compilation for month of July 
1986, 11:50784 (R;US) 
Reactor Physics 
Recent calculational work at Department of Reactor Physics 
CTH, 11:50497 (R;SE) 
Reactor Safety 
Compilation of reports of The Advisory Committee on 
Reactor Safeguards, 1985 annual. Volume 7, 11:50782 
(R;US) 
Inherently safer boiling water reactor, 11:50725 (RA;US) 
Nuclear Safety. Technical progress review, July-September 
1986. Volume 27, No. 3, 11:50804 (R;US) 
Reactor safety research semiannual report, July-December 
1985. Volume 34, 11:50790 (R;US) 
Thirteenth NRC water reactor safety research information 
meeting, 11:50809 (J;US) 
Reactor Experiments 
Pre-test prediction of FIX II intermediate break experiment 
with THYDE-P1. CSNI international standard problem No. 
15, 11:50766 (R;JP) 
Recirculation pump suction line 5% split break LOCA test of 
ROSA-III. RUNs 922 and 932 with HPCS failure, 11:50769 


(R;JP) 

ROSA-III 50% break integral test RUN 916. Break area 
parameter test, 11:50765 (R;JP) 

ROSA-III 50% break integral test RUN 928. Break 
configuration sensitivity test, 11:50770 (R;JP) 

ROSA-IV/LSTF experimental data reduction and management 
software system (version 1), 11:50767 (R;JP;In Japanese) 

Rod Bundles 

Formulation of a two-fluid model for mixing in LWR bundles, 

11:50£08 (BA;US) 


Safeguard Regulations 
Compilation of reports of The Advisory Committee on 
Reactor Safeguards, 1985 annual. Volume 7, 11:50782 
(R;US) 


On the analysis for thermo-hydraulic characteristics in nuclear 
reactors, 11:50501 (RA;JP;In Japanese) 
Two-Phase Flow 
it of safety analysis codes for light water reactor, 
11:50763 (RA;JP;In Japanese) 
Formulation of a two-fluid model for mixing in LWR bundles, 
11:50508 (BA;US) 
Water Chemistry 
BWR cobalt deposition studies. Progress report 2, 11:50609 
(R;US) 
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Appendix E: 
11:50932 (R;US) 
C INVARIANCE 


Symmetry Breaking 
Charge symmetry breaking in the n-p system, 11:52526 (R;CA) 
C-2260 RESONANCES 
See LAMBDA C PLUS 
CABLES 
See also ELECTRIC CABLES 
Electrical Insulation 
Superheated-steam test of ethylene propylene rubber cables 


Definition of data bases, codes, and technologies for cable life 

extension, 11:50647 (R;US) 
Testing 

Superheated-steam test of ethylene propylene rubber cables 
using a simultaneous aging and accident environment, 
11:50645 (R;US) 

CABLES (ELECTRIC) 
See ELECTRIC CABLES 

CADMIUM 
Activation Analysis 

Applications of nuclear techniques for in vivo body 
composition studies at Brookhaven National Laboratory, 
11:51474 (RA;XA) 

it of in vivo body composition studies at Swansea, 
11:51473 (RA;XA) 

In vivo detection of the toxic heavy elements, lead and 
cadmium, 11:51464 (RA;XA) 

In vivo elemental analysis at Birmingham 1968-1981, 11:51470 
(RA;XA) 

Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 
vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 


Effects of vaporization on debris cloud dynamics, 11:51285 
(R;US) 
Metabolism 
Cadmium intake via oysters and health effects in New Zealand: 
cadmium intake, metabolism and effects in people with a 
high intake of oysters in New Zealand. Report for October 
1980-March 1982, 11:52254 (R;NZ) 


Heavy metals Cd, Pb, Cu, and Zn and other indications of 
anthropogenic 


precipitation valley 
Ertengon, 11:52091 (R;DE;In German) 
Radiation Scattering Analysis 
Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 
vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 
Tissue Distribution 
Cadmium intake via oysters and health effects in New Zealand: 
cadmium intake, metabolism and effects in people with a 





1378 / ERA-11/22 


high intake of oysters in New Zealand. Report for October 
1980-March 1982, 11:52254 (R;NZ) 
X-Ray Fluorescence Analysis 
In vivo X-ray fluorescence analysis at the University of Lund, 
Lund/Malmoe, Sweden, 11:51469 (RA;XA) 
Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 
vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 
CADMIUM ARSENIDES 
Crystal Growth 
Growth and characterization of low resisitive CdSiAss single 
crystals, 11:51397 (RA;AT) 
Conductivity 


Electric 
Growth and characterization of low resisitive CdSiAs single 
crystals, 11:51397 (RA;AT) 
CADMIUM SILICATES 


Optical Properties 
Mechanism of photochromism in cadmium silicate glasses, 
11:51428 (RA;AT) 
CADMIUM TELLURIDES 
Physical Radiation Effects 
Positron trapping in heavily irradiated semiconductors, 
11:51370 (R;FR) 
CALCITE 


Hypervelocity impact of mixtures (Calcite-water mixtures), 

11:51191 (R;US) 
Shock Waves 

Hypervelocity impact of mixtures (Calcite-water mixtures), 

11:51191 (R;US) 
CALCIUM 
Activation Analysis 

Applications of nuclear techniques for in vivo body 
composition studies at Brookhaven National Laboratory, 
11:51474 (RA;XA) 

Development of an in vivo neutron activation analysis facility 
for measuring changes of calcium and phosphorus in sections 
of bone, 11:51468 (RA;XA) 

Developments of in vivo neutron activation analysis and 
photon absorptiometry in Edinburgh, 11:51471 (RA;XA) 

Development and use of in vivo neutron activation analysis at 
Leeds, 11:51472 (RA;XA) 

In vivo analysis at the Service Hospitalier Frederic Joliot 
(1965-1981), 11:51467 (RA;XA) 

In vivo elemental analysis at Birmingham 1968-1981, 11:51470 


(RA;XA) 
In vivo neutron activation at Toronto 1967-1981, 11:51466 
(RA;XA) 
In vivo neutron activation at the Sloan-Kettering Institute, 
11:51475 (RA;XA) 
Nuclear-based techniques for the in vivo study of human body 
with 


vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 

Total body composition measurements in vivo neutron 
cues 2 aetaaaae of Genta 11:51476 
(RA;XA) 


Plages 
Solar-Geophysical Data Number 500, April 1986. Part 1 
(Prompt Reports). Data for March 1986, February 1986, and 
late data, 11:52342 (R;US) 
Radiation Scattering 
Nuclear-based techniques for the in vivo study of human body 


gamma rays, 11:51463 (R;XA) 
X-Ray Fluorescence Analysis 
Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 


vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 
CALCIUM 40 REACTIONS 
Compound-Nucleus Reactions 
Effect of alignments on the shape of /sup 158/Yb, 11:52649 
(J;US) 
CALCIUM 40 TARGET 
Antiproton Reactions 
Anti p-nucleus interaction, 11:52609 (R;US) 
Argon 40 Reactions 

Study of incomplete fusion for light heavy-ion systems using 

velocity distributions, 11:52630 (R;US) 
Electron Reactions 

Nuclear physics studies with medium energy probes. Progress 

report and renewal proposal, 11:52576 (R;US) 
Fluorine 19 Reactions 

Study of incomplete fusion for light heavy-ion systems using 

velocity distributions, 11:52630 (R;US) 
Neon 20 Reactions 

Study of incomplete fusion for light heavy-ion systems using 

velocity distributions, 11:52630 (R;US) 
Neutron Reactions 

Neutron total cross section of /sup 40/Ca and cross section 

difference of /sup 44/Ca-/sup 40/Ca, 11:52633 (J;US) 
Nitrogen 14 Reactions 

Study of incomplete fusion for light heavy-ion systems using 

velocity distributions, 11:52630 (R;US) 
Oxygen 16 

Study of incomplete fusion for light heavy-ion systems using 

velocity distributions, 11:52630 (R;US) 
Oxygen 16 Reactions 

Fusion-fission in the **O + /sup 40,44/Ca and *S + “Mg 

reactions, 11:52622 (R;US) 
Proton Reactions 

Comparison between Dirac equation and its equivalent 
Schroedinger equation for inelastic scattering, 11:52627 
(R;FR) 

Measurements of the spin rotation function in 200-MeV proton 
scattering, 11:52620 (BA;US) 

Polarization transfer and analyzing power in the /sup 
40,48/Ca(p-vector,n-vector)/sup 40,48/Sc reactions, 
11:52635 (BA;US) 

Polarized proton experiments at TRIUMF, 11:52621 (BA;US) 

Proton nucleus elastic scattering at 800 MeV: the role of 
intermediate isobars, 11:52684 (R;FR) 

CALCIUM 42 TARGET 
Proton Reactions 

“Missing” Gamow-Teller strength and the continuous (p,n) 

spectra, 11:52661 (BA;US) 
CALCIUM 44 TARGET 
Neutron Reactions 

Neutron total cross section of /sup 40/Ca and cross section 

difference of /sup 44/Ca-/sup 40/Ca, 11:52633 (J;US) 
Oxygen 16 Reactions 
Fusion-fission in the **O + /sup 40,44/Ca and *S + “Mg 
reactions, 11:52622 (R;US) 
CALCIUM 48 TARGET 
Antiproton Reactions 
Anti p-nucleus interaction, 11:52609 (R;US) 
Electron Reactions 


Nuclear physics studies with medium energy probes. Progress 
report and renewal proposal, 11:52576 (R;US) 
Proton Reactions 

Measurements of the spin rotation function in 200-MeV proton 
scattering, 11:52620 (BA;US) 

Polarization transfer and analyzing power in the /sup 
40,48/Ca(p-vector,n-vector)/sup 40,48/Sc reactions, 
11:52635 (BA;US) 

Proton nucleus elastic scattering at 800 MeV: the role of 
intermediate isobars, 11:52684 (R;FR) 

CALCIUM ALLOYS 
Chemical Reaction Kinetics 

On the hydriding kinetics of LagMgi; and Lasub(2- 

x)Casub(x)Mgiz, 11:51251 (RA;AT) 





Hydridation 
On the hydriding kinetics of LasMg7 and Lasub(2- 
x)Casub(x)Mgiz, 11:51251 (RA;AT) 
CALCIUM COMPOUNDS 


ium-based 
sorbents/kinetics of sulfur and nitrogen reactions, 11:49748 
(RA;US) 


Development report: ball milling of boron/calcium chromate 
a saeaaieaes 11:51877 (R;US) 


Mixing 
Development report: ball milling of boron/calcium chromate 
pyrotechnic blends, 11:51877 (R;US) 
Performance 


Low temperature capture of SO: using calcium-based 
sorbents/kinetics of sulfur and nitrogen reactions, 11:49748 
(RA;US) 

HYDROXIDES 


Magnetic 
Nuclear dipolar magnetism around one microkelvin in calcium 
hydroxide, 11:51388 (R;NL) 


Nuclear dipolar magnetism around one microkelvin in calcium 
hydroxide, — 
CALCIUM OXID! 
nealt anctwoals 
Chemical Reaction Kinetics 
Sulfur dioxide utilization kinetics of calcium based 
sorbents/kinetics of sulfur and nitrogen reactions, 11:49747 
(RA;US) 
Chemical Reactions 
Effect of surface area on the reactivity of CaO with 
SOx, 11:51981 (R;US) 
Structure 


and electrical conductivity of transition metal 


Properties 
oxides, 11:51341 (RA;AT) 
Electric Conductivity 


and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 


Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
Reduction 


Contaminant release from coal derived fuels: mineral 
vaporization phenomena, 11:49745 (RA;US) 
CALCULATIONS (COMPUTER) 
See COMPUTER CALCULATIONS 


Continental Shelf 
Pacific summary report/index, November 1984-May 1986, 
11:49868 (R;US) 
Naval Petroleum Reserve 
and evaluation of enhanced oil recovery at Teapot 
Dome in the Shannon sandstone: A shallow, heterogeneous 
light-oil reservoir, 11:49825 (BA;US) 
Oil Fields 
Alkaline flood prediction studies, Ranger VII pilot, 
Wilmington Field, California, 11:49782 (J;US) 
An analysis of heavy oil immiscible CO, tertiary coreflood 
data, 11:49811 (BA;US) 
CO; diversion using foam in an immiscible COs field project, 
11:49799 (BA;US) 
CALIFORNIUM 252 
Fission 
Macroscopic approach to deep-inelastic 
asymmetric fission, 11:52656 (R;FR) 
CALORIMETERS 


collisions and 


Instrumentation for the in-situ 
— 11:51092 (;US) 


Instrumentation for the in-situ measurement of building 
envelopes, 11:51092 (J;US) 
CALORIMETERS (PARTICLE) 


See SHOWER COUNTERS 


measurement of building 


CALVERT CLIFFS-1 REACTOR 
Lusby, Maryland, USA 
Loss of Coolant 
Evaluation of core damage sequences initiated by loss of 
reactor coolant pump seal cooling, 11:50795 (R;US) 
Primary Coolant Circuits 
Calvert Cliffs Nuclear Power Plant chemistry data, 11:50512 
(RA;US) 
Reactor Operation 
Evaluation of core damage sequences initiated by loss of 
Giles enthiakeune wireline, 11:50795 (R;US) 
CALVERT CLIFFS-2 REACTOR 
Lusby, Maryland 
Primary Coolant Circuits 
Calvert Cliffs Nuclear Power Plant chemistry data, 11:50512 
(RA;US) 
CAM 
See COMPUTER-AIDED MANUFACTURING 
CAMAC SYSTEM 
Computer Application to Measurement And Control. 
Optical Systems 
Optically coupled CAMAC analog input output system, 
11:51752 (R;JP;In Japanese) 


SECURE-Sen Electronique CAMAC controller under RDOS 
executive Fortran implementation of “Subroutines for 
CAMAC” for CC2023 crate controller and NOVA 
compatible computers, 11:53083 (R;PL) 

S Codes 

SECURE-Sen Electronique CAMAC controller under RDOS 
executive Fortran implementation of “Subroutines for 
CAMAC” for CC2023 crate controller and NOVA 
compatible computers, 11:53083 (R;PL) 


Specifications 
16 bit camac ADC with memory, 11:51858 (R;NO) 
CAMERAS 
See also NEUTRON CAMERAS 
STREAK CAMERAS 


Design 
Development of an X-ray framing camera, 11:52940 (RA;US) 
X-ray CCD camera, 11:52939 (RA;US) 
Image Intensifiers 
Image-intensifier camera studies of shocked metal surfaces, 
11:51659 (R;US) 


Development of an X-ray framing camera, 11:52940 (RA;US) 
X-ray CCD camera, 11:52939 (RA;US) 
CANADA 
Electric Utilities 
Overview of Canadian experience in demand-side management, 
11:50442 (RA;US) 
Resources 
and geochemical techniques for mapping fractures 
and fluid flow patterns in geothermal reservoirs, 11:50374 
(BA;US) 
Nuclear Industry 
Canadian nuclear industry - a national asset. Executive brief to 
federal government, 11:50894 (R;CA) 
Oil Fields 
Comparison of recovery and economics for oxygen and air 
fireflood in Canadian heavy oil areas, 11:49828 (BA;US) 
Oil Sand Deposits 
Cost analysis of water pollution control during in situ 
production of bitumen from tar sand, 11:49916 (J;US) 
Power Generation 
WASP in an expanded electric power system planning 
environment, 11:50939 (RA;XA) 
Snow 
Snow surveying in Canada, 11:51921 (RA;US) 
CANADIAN AECB 
Canadian Atomic Energy Control Board. 
Atomic Energy Control Board. Annual report, 1983-1984, 
11:50898 (R;CA;In English and French) 


See NEOPLASMS 
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CANDIDA 
Genetic Engineering 
Improvement of yeast xylose fermentation and utilization via 
genetic engineering, 11:50336 (RA;US) 
CANDU TYPE REACTORS 
Domestic Safeguards 
Detailed description of an SSAC at the facility level for on- 
load refueled power reactor facilities, 11:50189 (R;XA) 
Fuel Cycle 
Physics characteristics of CANDU cores with Advanced Fuel 
Cycles, 11:50568 (R;CA) 
Fuel Element Clusters 
Drypatch spreading inside a multi-element bundle, 11:50567 
(R;CA) 
Physics characteristics of CANDU cores with Advanced Fuel 
Cycles, 11:50568 (R;CA) 
Materials Management 


IAEA safeguards experience at CANDU reactors, 11:50209 
(RA;US) 
Material control and accounting at a CANDU reactor: the 
instrumented safeguards scheme, 11:50208 (RA;US) 
Reactor Safety 
Intelligent Safety System: could it introduce complex 
computing into CANDU shutdown systems, 11:50699 
(R;CA) 
CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANOPIES 
Optical Reflection 
Off-nadir optical remote sensing from satellites for vegetation 
identification, 11:52190 (R;US) 
CAPACITORS 
Radiation Hardening 
Radiation-hardness assessment of the millipound pulsed-plasma- 
thruster electronic subsystem. Volume 1. Final report, 5 
September 1979-31 March 1980, 11:51840 (R;US) 


Cross Sections 
R-matrix analysis of the **Pu cross sections up to 1 keV, 
11:52671 (R;US) 


Boiling 
Sublimation, diffusion, melting, boiling: unifying model for 
metallic and semimetallic elements and for some interstitial 
compounds (carbides, nitrides), 11:51269 (RA;AT) 
Structure 
Structure and of transition metal carbides and 
hydrides, 11:51332 (RA;AT) 


compounds (carbides, nitrides), 11:51269 (RA;AT) 


Sublimation 
eto ean 
and semimetallic elements and for some interstitial 
i ceiameeuntiad nitrides), 11:51269 (RA;AT) 

CARBINOL 

See METHANOL 
CARBON 

See also ACTIVATED CARBON 

DIAMONDS 


GRAPHITE 
Abundance 
Observations of centrally peaked impurity profiles following 
pellet injection in the Alcator-C-italic tokamak, 11:53023 
(J;US) 
Activation Analysis 
Development and use of in vivo neutron activation analysis at 
Leeds, 11:51472 (RA;XA) 
Measurement of carbon, nitrogen, and oxygen in vivo by 
photonuclear activation analysis, 11:51465 (RA;XA) 
Corrosion Resistance 
Improvement of corrosion resistance of carbon material against 
air, 11:51435 (R;JP;In Japanese) 


Deposition 
Physics of plasma etching and plasma deposition, 11:52411 
(RA;AT) 


Gasification 
Chemistry of carbon-gasification reactions. Final report, July 
1982-December 1985, 11:50291 (R;US) 
Sorptive Properties — 
Acid-base of coals and other solids, September 1, 
1985-August 30, 1986 (Ambersorb carbon), 11:49684 (R;US) 
Erosion and i experiments in the PISCES facility, 
11:52878 (R;US) 
CARBON 12 
Hypernuclei 
Hypernuclear interactions, 11:52611 (R;CA) 
CARBON 12 REACTIONS 
Inclusive Interactions 
Quasi-exclusive measurement of '*C(*2C, 3a)X at 2.1 
GeV/nucleon, 11:52614 (J;NL) 
CARBON 12 TARGET 
Alpha Reactions 
Large amplitude nuclear collective motion and the quantized 
ATDHF theory, 11:52686 (R;DE) 
Antiproton Reactions 
Anti p-nucleus interaction, 11:52609 (R;US) 
Unified treatment of proton-nucleus and antiproton-nucleus 
scattering within the Dirac theory, 11:52608 (RA;BR) 
Argon 40 Reactions 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
Carbon 12 Reactions 
Quasi-exclusive measurement of C(#C, 3a)X at 2.1 
GeV/nucleon, 11: 52614 G;NL) 
Kaon Minus Reactions 
Hypernuclear interactions, 11:52611 (R;CA) 
Neutron Reactions 
(a,p) reaction studies, 11:52610 (R;US) 
Nitrogen 14 Reactions 
About the possibility of a bound ™C-"C quasimolecular band 
in *Mg, 11:52612 (R;DD) 
Proton Reactions 
Experiment to measure AI = 0 parity mixing in *N. Progress 
report, 11:52597 (R;US) 
Measurements of the spin rotation function in 200-MeV proton 
scattering, 11:52620 (BA;US) 
Polarization transfer in 200-MeV inelastic proton scattering 
from C and **O, 11:52618 (BA;US) 
Polarized proton experiments at TRIUMF, 11:52621 (BA;US) 
Unified treatment of proton-nucleus and antiproton-nucleus 
scattering within the Dirac theory, 11:52608 (RA;BR) 
CARBON 13 
Enrichment 
Enrichment and separation of isotopes utilizing a novel 
magnetic isotope effect. Final report, 11:51510 (R;US) 





CARBON 13 TARGET 
Neutron Reactions 
(n,p) reaction studies, 11:52610 (R;US) 
Proton Reactions 


to measure AI = 0 parity mixing in “*N. Progress 
report, 11:52597 (R;US) 
CARBON 14 
Seasonal Variations 
Distribution of radioactive (*H, ‘*C) and stable (7H, ™°C, 0) 
isotopes in in precipitations, surface and during 
the last decade in Yugoslavia, 11:52018 (RA;CS) 
CARBON COMPOUNDS 


See also CARBIDES 
CARBON FLUORIDES 
CARBONATES 


Long-Range Transport : 
The use of heavy methanes as tracers in Antarctica, 11:52009 


Background: carbon cycle, climate, and vegetation responses, 
11:51953 (RA;US) 
Potential responses of forecasts to CO2-induced climate 
change, 11:52244 (RA;US) 
CARBON DIOXIDE 


Adsorption : ‘ 
Reaction of polycrystalline Na 8”-alumina with CO. and HzO 
and the formation of hydroxyl groups, 11:51523 (J;GB) 
Effects 


Growth and morphology of Pinus ponderosa seedlings exposed 
to long-term elevated atmospheric carbon dioxide 
concentrations, 11:52257 (R;US) 

Chemical Reactions 
es polycrystalline Na B”-alumina with CO. and H2O 
the formation of hydroxyl groups, 11:51523 (J;GB) 
oupaien Effects 

Review of CO: flood, Springer “A” sand, NE Purdy unit, 

Garvin County, Oklahoma, 11:49840 (BA;US) 


Desorption 
Collector material desorption tests, 11:51683 (R;US) 
Diffusion 


Diffusion of carbon dioxide at reservoir conditions: Models and 
measurements, 11:49808 (BA;US) 
Concentration 


Background: carbon cycle, climate, and vegetation responses, 
11:51953 (RA;US) 

Fisheries: some relationships to climate change and marine 
environmental factors, 11:51956 (RA;US) 

Human health: analysis of climate related to health, 11:51957 
(RA;US) 

Water resource systems and changes in climate and vegetation, 
11:51954 (RA;US) 


Reduction of CO; to methanol and methane by photo and dark 
reactions on semiconductor electrodes. Annual report, 
February 15, 1985-February 15, 1986, 11:50276 (R;US) 

‘Molecule Collisions 


ionization and electron attachment to van der Waals 
clusters, 11:52406 (RA;AT) 
Environmental Effects 
Modelling a seasonal snow cover, 11:51936 (RA;US) 
Environmental Impacts 
: carbon cycle, climate, and vegetation responses, 
11:51953 (RA;US) 

Fisheries: some to climate change and marine 
environmental factors, 11:51956 (RA;US) 

Impact of CO:-induced climate change on US agriculture, 
11:51955 (RA;US) 

Integration of data and research needs, 11:51958 (RA;US) 

Objectives of the current study of indirect effects, 11:51952 
(RA;US) 

Potential responses of forecasts to CO2-induced climate 
change, 11:52244 (RA;US) 

Transient response of forests to CO;-induced climate change: 
simulation modeling experiments in eastern North America, 
11:52007 (J;DE) 

Water resource systems and changes in climate and vegetation, 
11:51954 (RA;US) 
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Equations of State 
Investigation of phase behavior predictions with a chemical- 
association equation of state, 11:49830 (BA;US) 
Greenhouse Effect 
CO:-induced changes in seasonal snow cover simulated by the 
OSU coupled atmosphere-ocean general circulation model, 
11:51951 (RA;US) 
Health Hazards 
Human health: analysis of climate related to health, 11:51957 
(RA;US) 
Ton Pairs 
Dissociation channels of multiply charged cluster ions, 
11:52389 (RA;AT) 
Dissociation of cluster ions, 11:52407 (RA;AT) 
Electron attachment cross sections of cluster ions from CO: 
and NO, 11:52405 (RA;AT) 
Electron ionization and electron attachment to van der Waals 
clusters, 11:52406 (RA;AT) 
Formation and decay of negatively and positively charged 
clusters, 11:52383 (RA;AT) 
Reactions and properties of ion clusters, 11:52404 (RA;AT) 
Ton-Molecule Collisions 
Influence of ionic vibrational excitation on ion-molecule- 
reactions, 11:52395 (RA;AT) 
Monitoring 
The Maljamar carbon dioxide pilot: Review and results, 
11:49842 (BA;US) 
Phase Diagrams 
Multicomponent CO2/water/hydrocarbon phase behavior 
modeling: A comparative study, 11:49785 (J;US) 
Phase Studies : 
Investigation of phase behavior predictions with a chemical- 
association equation of state, 11:49830 (BA;US) 
Multicomponent CO2/water/hydrocarbon phase behavior 
modeling: A comparative study, 11:49785 (J;US) 
Phase equilibria in the SACROC oil-carbon dioxide system, 
11:49882 (BA;US) 
Production 
Heat flow during steam injection into a fractured carbonate 
reservoir, 11:49812 (BA;US) 
Reduction 
Heterobimetallic complexes for CO reduction. Annual progress 
report, October 1, 1985-July 31, 1986, 11:51502 (R;US) 
Removal 
Feasibility study regarding the production of 1000 t/d 
ammonia on the basis of fluid bed gasification (Rheinbraun 
HTW-Process) of peat. Final report, 11:49644 (R;DE;In 
German) 
Research Programs 
Integration of data and research needs, 11:51958 (RA;US) 
Objectives of the current study of indirect effects, 11:51952 
(RA;US) 


Calculation of minimum miscibility pressure, 11:49832 (BA;US) 

Measurements and correlations of the physical 
CO,-heavy crude oil mixtures, 11:49859 (BA;US) 

Phase behavior of coal fluids: data for correlation 
development. Report for the period May 1, 1986-July 31, 
1986, 11:49681 (R;US) 

Solvent Properties 

A study of crude oil ition during CO, extraction 

process, 11:49884 (BA;US) 


Effects of noncondensible gases on fluid recovery in fractured 
geothermal reservoirs, 11:50381 (BA;US) 
Viscosity 
Prediction of vapor and liquid viscosities from the Lawal- 
Lake-Silberberg equation of state, 11:49883 (BA;US) 
CARBON DIOXIDE INJECTION 
Additives 
COs diversion using foam in an immiscible CO, field project, 
11:49799 (BA;US) 
Enhanced oil recovery by CO, foam flooding. Final 
October 1, 1981-December 31, 1985, 11:49772 (R;US) 
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Bench-Scale Experiments 

An analysis of heavy oil immiscible CO, tertiary coreflood 
data, 11:49811 (BA;US) 

Diffusion of carbon dioxide at reservoir conditions: Models and 
measurements, 11:49808 (BA;US) 

Enhanced oil recovery by CO: foam flooding. Final 
October 1, 1981-December 31, 1985, 11:49772 (R;US) 

Slim-tube investigation of CO. foams, 11:49798 (BA;US) 

Solubility and extraction in multiple-contact miscible 
displacements: Comparison of Nz and CO: flow visualization 
experiments, 11:49858 (BA;US) 


Case history of a successful Rocky Mountain pilot CO2 flood, 
11:49841 (BA;US) 


Simulation 
A mechanistic study of gravity-assisted CO. flooding, 11:49806 
(BA;US) 
Evaluation 


Mobility control for CO/sub 2/ injection (support for field 
project). Twelfth quarterly report including project status 
report, February 17-May 16, 1984, 11:49770 (R;US) 

Mobility control for CO/sub 2/ injection (support for field 
project). Thirteenth quarterly report including project status 
report, May 17-August 16, 1984, 11:49771 (R;US) 

Feasibility Studies 

Case history of a successful Rocky Mountain pilot COs: flood, 
11:49841 (BA;US) 

Well stimulation by CO, in the heavy oil field of Camurlu in 
Turkey, 11:49845 (BA;US) 

Field Tests 

Mobility control for CO/sub 2/ injection (support for field 
project). Twelfth quarterly report including project status 
report, February 17-May 16, 1984, 11:49770 (R;US) 

Mobility control for CO/sub 2/ injection (support for field 
project). Thirteenth quarterly report including project status 
report, May 17-August 16, 1984, 11:49771 (R;US) 

Rock Creek oil field CO: pilot tests, Roane County, West 
Virginia, 11:49843 (BA;US) 

The Maljamar carbon dioxide pilot: Review and results, 
11:49842 (BA;US) 

Well stimulation by CO, in the heavy oil field of Camurlu in 
Turkey, 11:49845 (BA;US) 

Mathematical Models 

Diffusion of carbon dioxide at reservoir conditions: Models and 

measurements, 11:49808 (BA;US) 
Performance Testing 

The Maljamar Carbon Dioxide Pilot: Review and results, 

11:49786 (BA;US) 
Phase Studies 

Multicomponent CO2/water/hydrocarbon phase behavior 
modeling: A comparative study, 11:49785 (J;US) 

Phase equilibria in the SACROC oil-carbon dioxide system, 
11:49882 (BA;US) 


Diffusion of carbon dioxide at reservoir conditions: Models and 
measurements, 11:49808 (BA;US) 
The use of di relationships to model adverse mobility 
ratio miscible displacements, 11:49810 (BA;US) 
Sweep Efficiency 
A mechanistic study of gravity-assisted CO, flooding, 11:49806 
(BA;US) 
CO; diversion using foam in an immiscible CO, field project, 
11:49799 (BA;US) 
In-situ polymerization controls CO./water channeling at Lick 
Creek, 11:49796 (BA;US) 
Interpretation of a CO:/Nz injection field test in a moderately 
fractured carbonate reservoir, 11:49844 (BA;US) 


displacements: Comparison 
experiments, 11:49858 (BA;US) 
The use of dispersion 
ratio miscible displacements, 11:49810 (BA;US) 
CARBON DIOXIDE LASERS 
Windows 
CO, laser windows. Technical report, April 1968-August 1969, 
11:51608 (R;US) 


to model adverse mobility 


CARBON FLUORIDES 
Ton-Molecule Collisions 
Measurement of excitation cross sections in collisions of He*, 
Ne*, Art, N*, N*s, O*2, H*: and H*s ions with CF,, 
11:52375 (RA;AT) 
CARBON IONS 
Ton-Atom Collisions 
Electron capture from Li(2s) by singly charged ions - a 
systematic study, 11:52381 (RA;AT) 
CARBON MONOXIDE 
Effects 


Influence of boron on the state and dispersion of CO/ALOs 
catalysts, 11:51518 (J;US) 
Chemical Reactions 


; hasi 

sensitivity analysis. Final report, 11:51567 (R;US) 
Desorption 

Collector material desorption tests, 11:51683 (R;US) 


Chemically modified rhodium-alumina 
hydrogenation, 11:51519 (J;US) 
Ion-Molecule Collisions 
Crossed-beam study of charge transfer reactions in He* -Na, 
Oz, NO, CO collisions at 0.5-200 eV, 11:52397 (RA;AT) 


catalysts for CO 


Reduction 
Stoichiometric CO reduction by metal carbonyls. 
Final report, December 1982-May 1986, 11:50270 (R;US) 
Surface Properties 
Influence of boron on the state and dispersion of CO/ALOs 
catalysts, 11:51518 (J;US) 
CARBON STEELS 
See also STEEL-ASTM-A106 
Corrosion 
Practical application of corrosion data to storage facility 
design, 11:49946 (RA;US) 
CARBON TETRACHLORIDE 
Solubility 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, April 1-June 30, 1986, 
11:51531 (R;US) 
CARBONATE MINERALS 


See also CALCITE 
DOLOMITE 


Performance Testing 
Alternative SO: sorbents, 11:49750 (RA;US) 
CARBONATE ROCKS 
See also LIMESTONE 


Heat flow during steam injection into a fractured carbonate 
reservoir, 11:49812 (BA;US) 
Oil Saturation 
Siaglo-well tenper test in complex pore systems, 11:09880 


Redeaden etn So Senge eens ent 
on semiconductor electrodes. Annual report, 
vetouan 15, 1985-February 15, 1986, 11:50276 (R;US) 
CARBONYLS 
Only for compounds of metals with carbonyl radicals. 
Studies in molten chloroaluminates: I. Multipass 


; II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 


istry; II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
(R;US) 





Chemical Radiation Effects 
New form of ruthenium tetracarbonyl. Technical report, 
11:51559 (R;CA) 
Chemical Reactions 
Stoichiometric CO reduction by metal carbonyls. 
Final report, December 1982-May 1986, 11:50270 (R;US) 
Fluorescence 
Application of the energy gap law to excited-state decay of 
osmium(II)-pol : calculation of relative 
nonradiative decay rates from emission spectral profiles, 
11:51539 (J;US) 
Infrared Spectra 
es Se 
spectroelectrochemistry; II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
(R;US) 
Radiationless Decay 
Application of the energy gap law to excited-state decay of 
osmium(II)-polypyridine complexes: calculation of relative 
nonradiative decay rates from emission spectral profiles, 
11:51539 (J;US) 
Raman Spectra 
eS ee eae 


spectroelectrochemistry; II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
(R;US) 
Ultraviolet Spectra 
Studies in molten chloroaluminates: I. Multipass 
spectroelectrochemistry; II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
(R;US) 
Visible Spectra 
Studies in molten chloroaluminates: I. Sa 
spectroelectrochemistry; II. Spectroscopic and 
investigations of iridium carbonyls, 11:51503 
(R;US) 
Vv 


oltametry 
Studies in molten chloroaluminates: I. Mato 


spectroelectrochemistry; II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
(R;US) 
X-Ray Spectra 
Studies in molten chloroaluminates: I. eee 
spectroelectrochemistry; II. S 
electrochemical investigations of iridium sated 11:51503 
(R;US) 
CARCINOEMBRYONIC ANTIGEN 
Diagnostic Uses 
Clinical interest of planar a or spect 
imaging using radiciodinated monoclonal antibodies in the 
detection of tumor recurrences, 11:52147 (RA;CH) 


Selection of monoclonal anti-CEA antibody fragments for 
tumor detection by immunoscintigraphy, 11:52153 (RA;CH) 
CARCINOGENS 
Environmental Impacts 
Carcinogens in the environment: reprinted from the sixth 
annual report of the Council on Environmental Quality, 
11:51991 (R;US) 
Epidemiology 
Carcinogens in the environment: reprinted from the sixth 
annual report of the Council on Environmental Quality, 
11:51991 (R;US) 
Public Health 
Toxic chemicals and 


public protection. A report to the 

President by the Toxic Substances Strategy 
11:52185 (R;US) 

CARCINOMAS 


Selection of monoclonal anti-CEA antibody fragments for 
tumor detection by immunoscintigraphy, 11:52153 (RA;CH) 


Classification, staging and radiotherapy of bronchial 
carcinoma, 11:52169 (R;NL;In Dutch) 
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CAROTENOIDS 
Absorptivity 
Magnetic resonance and optical spectroscopic studies of 
radiation produced radicals. Progress report, December 1, 
1985-November 30, 1986, 11:51554 (R;US) 
CASCADE REACTORS 
Breeding Blankets 
Blanket optimization for the Cascade Reactor, 11:53008 
(RA;US) 
11:52996 (RA;US) 
Cascade reactor: granule fabrication processes, 11:53000 


(RA;US) 
Energy deposition profile in the Cascade granular blanket, 
11:52998 (RA;US) 
Neutronics of three blanket options for Cascade, 11:52997 
(RA;US) 


Cascade reactor: introduction, 11:52992 (RA;US) 
Heat Exchangers 
Cascade reactor: heat exchanger design, 11:52999 (RA;US) 
Heat Transfer 
Cascade reactor: Chamber structural design, 11:52993 (RA;US) 
Cascade reactor: granule chute flow experiments, 11:52994 
(RA;US) 
Cascade reactor: motion of single frictional granules on 
rotating cylinders and cones, 11:52995 (RA;US) 
Target Chambers 
Cascade reactor: Chamber structural design, 11:52993 (RA;US) 
Cascade reactor: chamber clearing time, 11:53001 (RA;US) 
CASINGS 
See COVERINGS 
CASKS 
See also SPENT FUEL CASKS 
Certification 
Effects of changes in the certificates of compliance for 
radwaste shipping casks, 11:49954 (RA;US) 


Defense High-Level Waste shipping cask design, 11:49947 
(RA;US) 
Development and testing of a TRU waste shipping and storage 
container, 11:49943 (RA;US) 
Impact Tests 
Structural code benchmarking: impact response resulting from 
the regulatory nine-meter cop. tis 11:49950 (RA;US) 
Remote Handling 
Development testing of a nuclear waste cask remote handling 
system, 11:49941 (RA;US) 


Development and testing of a TRU waste shipping and storage 
container, 11:49943 (RA;US) 

Nuclear waste transportation system: cask interface and 
physical performance specifications, 11:49938 (RA;US) 

CATALYSTS 
Chemical Preparation 
Catalytic methods for improved coal liquefaction and 
ly report No. 3, March 23-June 22, 


liquids, 11:49660 (RA;US) 
New sulfide catalysts for the hydroliquefaction of coal. Final 
report, 11:49663 (R;DE) 

Comparative Evaluations 
Bulk metals as HDN catalysts, 11:49659 ee 
Catalytic methods for i coal li 

hydrotreating. Quarterly report No. 3, Mand 45 Desa 22, 
1986, 11:49658 (R;US) 

Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 12, May 1-July 31, 1986 (Effect of titanocene 
dichloride and sulfidation on catalyst coking), 11:49657 
AR;US) 


operations in LaPorte LPMEOH PDU, 11:50273 (R;US) 
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Microstructure 
Structural and surface characterization of dispersed metal 


catalysts. Progress report, September 1, 1985-August 31, 
1986, 11:51382 RU) 


Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 12, May 1-July 31, 1986 (Effect of titanocene 
dichloride and sulfidation on catalyst coking), 11:49657 
(R;US) 

New approaches to enhance hydrodenitrogenation of coal 
liquids, 11:49660 (RA;US) 

Research Programs 


Heterobimetallic complexes for CO reduction. Annual 
report, October 1, 1985-July 31, 1986, 11:51502 = 

Structural and surface characterization of dispersed metal 
catalysts. Progress report, September 1, 1985-August 31, 
1986, 11:51382 Ru 


Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 12, May 1-July 31, 1986 (Effect of titanocene 
dichloride and sulfidation on catalyst coking), 11:49657 
(R;US) 


CATALYTIC COMBUSTORS 
Air Pollution Abatement 
Catalytic-combustion component and system 
development. Final report, 11:51690 (R;US) 


Catalytic-combustion component and system prototype 
development. Final report, 11:51690 (R;US) 

Effect of a catalytic combustor on polynuclear aromatic 
hydrocarbon levels in particulates from wood burning, 
11:52010 (BA;US) 

Performance Testing 

Effect of a catalytic combustor on polynuclear aromatic 
hydrocarbon levels in particulates from wood burning, 
11:52010 (BA;US) 

CATALYTIC CRACKING 


Redesign catalyst to save energy, 11:49862 (J;US) 
CATHODES 
See also PHOTOCATHODES 
Thermionic Emission 
Annual summary report on thermionic-cathode project. 
Progress report No. 3, 1 September 1984-31 August 1985, 
11:50959 (R;US) 
CAUSTIC FLOODING 
Additives 


An update of the polymer-augmented alkaline flood at the 
Isenhour Unit, Sublette County, Wyoming, 11:49793 
(BA;US) 

Bench-Scale 


Experiments 
chemical flood efficiency with 
micellar/alkaline/polymer processes, 11:49837 (BA;US) 
ne eae flood design using Berea and 
reservoir rock corefloods, 11:49838 (BA;US) 
Simulation 
Wilmington Field, California, 11:49782 (J;US) 
Field Tests 
An update of the polymer-augmented alkaline flood at the 
Isenhour Unit, Sublette County, Wyoming, 11:49793 
(BA;US) 


nonequilibrium description of alkaline waterflooding, 
11:49784 (J;US) 


chemical efficiency with 
micellar/alkaline/polymer processes, 11:49837 (BA;US) 


Planning 
Strategy for alkaline/polymer flood design using Berea and 
reservoir rock corefloods, 11:49838 (BA;US) 
Sweep 


chemical flood 


efficiency with 
Seen alnietedeees processes, 11:49837 (BA;US) 
CAVITIES 
See also BOREHOLES 
SALT CAVERNS 


Seismic Surveys 
Application of algebraic reconstruction 
geophysical problems, 11:52282 (R;US) 
CDC COMPUTERS 
Memory Devices 
Cache evaluation and the impact of workload choice, 11:53127 
(BA;US) 
CEA (ANTIGEN) 
See CARCINOEMBRYONIC ANTIGEN 
CELL DIFFERENTIATION 


ae 
with exposure to chemicals and/or radiation. 
report, January 1-July 31, 1986, 11:52216 (R;US) 
Extrachromosomal DNA and cell differentiation in cultured 
pea roots (Pisum sativum), 11:52118 (R;US) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELL KILLING 
Kinetics 
Mechanism of cell-mediated cytotoxicity at the single cell 
level. VIII. Kinetics of lysis of target cells bound by more 
than one cytotoxic T lymphocyte, 11:52134 (J;US) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 


Code number 3.2.1.4. 
Biochemical Reaction Kinetics 
Cellulase production and cellulose hydrolysis, 11:50332 
(RA;US) 
Enzymatic hydrolysis research at SERI: an overview, 11:50333 
(RA;US) 
DNA-Cloaing 
Genetic approaches in Zymomonas mobilis, 11:50335 (RA;US) 
Enzyme Activity 
Biomass fermentation to ethanol by selected Fusarium strains, 
11:50280 (RA;US) 
Optimizing ethanol production in the simultaneous 
saccharification/fermentation of cellulose, 11:50279 (RA;US) 
Enzyme Induction 


Simultaneous saccharification fermentation process, 11:50331 
(RA;US) 
Fractionation 


Banyunatic Rydeolyels seneasch ot SERS: an overview, 11:50333 
S) 


Simultaneous saccharification fermentation process, 11:50331 
(RA;US) 


Enzymatic 
Design and parametric evaluation of an enzymatic hydrolysis 
process (separate hydrolysis and fermentation), 11:50286 
(RUS) 


Fermentation 
Design and ic evaluation of an enzymatic hydrolysis 
process (separate hydrolysis and fermentation), 11:50286 
(R;US) 


Evaluation of cement stability, 11:51372 (RA;US) 
CENTRAL HEATING PLANTS 
ee 
District heating as an alternative to local heating systems, 
11:51167 (R;NO;In Norwegian) 
RECEIVERS 


Infrared Thermography 
Feasibility study of front surface central receiver 
measurements using infra-red thermography, 11:50353 
(R;US) 
Performance 
Analysis of solar thermal concepts for electricity generation, 
11:50352 (R;US) 





CENTRAL RECEIVERS 


Performance Testing 
Testing of the US Solar Pilot Plant Receiver, 11:50354 (J;US) 
Temperature Measurement 
Feasibility study of front surface central receiver 
measurements using infra-red thermography, 11: 50353 
(R;US) 
CENTRIFUGAL PUMPS 


Design 
Energy saving pump and pumping system. Quarterly progress 
report, 11:51134 (R;US) 
Energy Conservation 
Energy saving pump and pumping system. Quarterly progress 
report, 11:51134 (RUS) 
CENTRIFUGE ENRICHMENT PLANTS 


Inspection 
Application of the limited frequency-unannounced access 
strategy measurement technology in gas centrifuge 
enrichment plants, 11:50243 (J;US) 
Measurement of the enrichment of uranium in the pipework of 
a gas centrifuge enrichment plant, 11:51493 (J;US) 


Safeguards 
Application of the limited frequency-unannounced access 
strategy measurement technology in gas centrifuge 
enrichment plants, 11:50243 (J;US) 
Measurement of the enrichment of uranium in the pipework 
a gas centrifuge enrichment plant, 11:51493 (J;US) 
CERAMIC MELTERS 
Materials Testing 
High temperature materials for radioactive waste incineration 
and vitrification. Revision 1, 11:51212 (R;US) 
CERAMICS 
Corrosion 
Ceramic tubular heat exchangers: A summary 
operating experience, 11:51152 (BA;US) 
Laser Drilling 
Laser processing of materials, 11:51156 (BA;US) 
Laser Welding 
Laser processing of materials, 11:51156 (BA;US) 
Nondestructive Testing 
The Department of Energy’s Advanced Heat Exchangers 
Program, 11:51150 (BA;US) 


Elimination of surface voids in ceramics, 11:51356 (J;US) 
Sintering 

Role of powder packing in sintering, 11:51353 (R;US) 
Surface Properties 

Elimination of surface voids in ceramics, 11:51356 (J;US) 


Voids 
Elimination of surface voids in ceramics, 11:51356 (J;US) 


of seven years of 


See also BARLEY 
MAIZE 
RICE 
WHEAT 
enhancement: biochemical processes, 


genetic variability to enhance 


Approaches to yield 
eens 
Exploitation of physiological and 
crop productivity, 11,5206 (BUS) 
Genetic Variability 
Exploitation of physiological and 
crop productivity, 11:52206 (B/S) 
stantenn Scents Rastiite 
Analysis of grains for protein using computers 
processing, 11:51825 (RA;SU;In Russian) 
CERIUM 144 
Uptake 
Experimental soil-plant transfer data of isotopes obtained at the 
laboratory of terrestrial radioecology of CEN Cadarache 
(France), 11:52055 (RA;NL;In French) 
CERIUM ALLOYS 
Crystal Structure 
Origin of the structural distortion between phase I’ and I in 
SnMsRh,Sniz compounds, 11:51260 (RA;AT) 


Magnetic ordering in intermetallics of the ThCraSie type, 
11:51252 (RA;AT) 


genetic variability to enhance 


for control and 
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Phase Diagrams 
Enthalpies of formation of liquid 
aluminium alloys, 11:51301 (TG;GB) 
CERIUM ARSENIDES 
Crystal Structure 
Structural chemistry and physical properties of ternary 
pnictides RE Rhz X2 (RE = rare earth, X = P, As), 
11:51415 (RA;AT) 


Structural chemistry and physical properties of ternary 
pnictides RE Rh X2 (RE = rare earth, X = P, As), 
11:51415 (RA;AT) 

CERIUM BORIDES 


Superconductivity 
Investigation of “conventional” superconductivity in ternary 
cerium compounds through high pressure studies, 11:51433 
(R;US) 
CERIUM COMPOUNDS 
See also CERIUM ARSENIDES 

CERIUM BORIDES 
CERIUM PHOSPHIDES 
CERIUM SILICIDES 


Crystal Structure 

New R2RhisX7 compounds structurally related to ZraFeisP; 
type, 11:51417 (RA;AT) 

Prediction of the idealized composition of compounds with 
centred trigonal prisms in R-Ni-Si systems, 11:51400 
(RA;AT) 

Lattice Parameters 
New RsRhi2X; compounds structurally related to Zr.Fei2P; 
type, 11:51417 (RA;AT) 
CERIUM PHOSPHIDES 
Crystal Structure 
Structural chemistry and physical properties of ternary 
RE Rhe Xz (RE = rare earth, X = P, As), 
11:51415 (RA;AT) 


es ee ee ae 
pnictides RE Rhe X2 (RE = rare earth, X = P, As), 
11:51415 (RA;AT) 

CERIUM SILICIDES 
Crystal Structure 


Structural and magnetic properties 
silicides, 11:51411 (RA;AT) 
Magnetization 
Structural and magnetic properties 
silicides, 11:51411 (RA;AT) 
Spin-Lattice Relaxation 
Muon spin relaxation in CeCusSi. and muon Knight shift in 
various heavy-fermion systems, 11:51198 (R;US) 


of the new REMnSi. 


of the new REMnSi. 


Investigation of “conventional” superconductivity in ternary 
cerium compounds through high pressure studies, 11:51433 
(R;US) 

CERN II SYNCHROTRON 
See CERN SPS SYNCHROTRON 

CERN SPS SYNCHROTRON 
Si Semiconductor Detectors 

Construction and performance of a 1 m? silicon detector in 
UA2, 11:51791 (R;CH) 


Adsorption 
sorptive behavior of cobalt, cesium and 
strontium on Bandelier Tuff: experiments and analysis, 
11:50087 (RA;US) 
Critical Pressure 
Design of a high-power density Ljungstrom turbine using 
potassium as a working fluid, 11:51590 (R;US) 
Critical Temperatare 
Design of a high-power density Ljungstrom turbine using 
potassium as a working fluid, 11:51590 (R;US) 


are le See eens 
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Comparison of leach results from field and laboratory prepared 
samples, 11:50109 (R;US) 


Solubility 
Tuff reaction vessel experiment, 11:51442 (R;US) 


Sorption 
Equilibrium sorption of cobalt, cesium and strontium on 
Bandelier Tuff: analysis of alternative mathematical 


Deexcitation of the complete fusion nucleus /sup 155/Tb, 
11:52648 (J;US) 
134 


Environmental Transport 
Cesium transfer on permanent from soil to vegetation 
determined at Bremen, FRG, 11:52051 (RA;NL) 
Transfer factors determined at Munich, FRG, 11:52053 
(RA;NL) 
Fallout Deposits 
Cesium transfer on permanent pastures from soil to vegetation 
determined at Bremen, FRG, 11:52051 (RA;NL) 
Concentration 


Radioecological 
Radioactivity in Fucus vesiculosus along the Norwegian North 
Sea and Skagerrak coast 1980-1983, 11:52104 (RA;XA) 
CESIUM 137 
Adsorption 
Natural zeolites and clays - promising media for selective 
radioisotope partition/immobilization, 11:50089 (RA;US) 
Alpha Spectroscopy 
Report on intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 
Accumulation 
Accumulation of certain long-lived radionuclides by fish, 
11:52103 (RA;XA) 
Radiation Effects 
Strontium-90 and cesium-137 in sea fish from November 1983 
to June 1984. Environmental and dietary materials, 11:52106 
(RA;JP) 
Environmental Transport 
Transfer factors for Cs-137 and Pu-239 determined in the U.K. 
,» 11:52052 (RA;NL) 
Fallout Deposits 
Influence of soil parameters on '*"Cs* uptake by plants from 
long-term fallout on forest clearings and grassland, 11:52054 
(RA;NL) 
Gamma Spectroscopy 
Report on intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 
Concentration 


Accumulation of certain long-lived radionuclides by fish, 
11:52103 (RA;XA) 

Aerial radiological survey of Areas 18 and 20 Nevada Test 
Site. Date of survey: October-November 1980, 11:52050 
(R;US) 

Radioactivity in Fucus vesiculosus along the Norwegian North 
Sea and Skagerrak coast 1980-1983, 11:52104 (RA;XA) 

Strontium 90 

Strontium-90 and cesium-137 in sea fish from November 1983 
to June 1984. Environmental and dietary materials, 11:52106 
(RA;JP) 

Uptake 

Experimental soil-plant transfer data of isotopes obtained at the 
laboratory of terrestrial radioecology of CEN Cadarache 
(France), 11:52055 (RA;NL;In French) 

Influence of soil parameters on **7Cs* uptake by plants from 
long-term fallout on forest clearings and grassland, 11:52054 


(RA;NL) 
Uptake of ™°Pu + Pu, *1Am, "Sr and ™"Cs into potatoes, 
11:52056 (RA;NL) 


CESIUM 145 
Neutron Spectra 
Experimental studies of delayed neutrons. Final report, May 1, 
1983-June 30, 1985 also December 1, 1982-April 
30, 1983 and July 1, 1985-January 3, 1986), 11:52644 (R;US) 
CESIUM COMPLEXES 
— 
guest complexation. 38. Cryptahemispherands and their 
Bp 11:51541 (J;US) 


Cee 
lost-guest complexation. 38. Cryptahemispherands and their 
re 11:51541 GJ; US) 
CESIUM SELENIDES 
Electric Conductivity 
On the physical properties of several MzMosXe compounds 
(M=group IA, group IIIA metal; X=Se,Te), 11:51424 
(RA;AT) 


Magnetic Susceptibility 
On the physical properties of several M2MosXe 
(M=group IA, group IIIA metal; X=Se,Te), 11:51424 
(RA;AT) 
CESIUM TELLURIDES 
Electric Conductivity 
On the physical properties of several M2MosX. compounds 
Gane IA, group IIIA metal; X=Se,Te), 11:51424 


Magnetic Susceptibility 
On the physical properties of several M2MosXz 
or IA, group IIIA metal; X=Se,Te), 11:51424 


CHAIN CONVEYORS 
Control 
Theoretical and experimental investigation of a measuring 


CHARGE-EXCHANGE REACTIONS 
Structure of charge-exchange modes and the problem of 
Gamow-Teller strength in nuclei, 11:52650 (BA;US) 
CHARMONIUM 
Particle Production 
jum spectroscopy by antiproton annihilation with 
protons from an internal Hz gas jet target, 11:52487 (RA;US) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 
Gasification 
Chemistry of carbon-gasification reactions. Final report, July 
1982-December 1985, 11:50291 (R;US) 
Molecular Structure 
Fundamentals of coal char chemistry. Annual report, February 
15, 1985-February 14, 1986, 11:49687 (R;US) 





CHEESE 

Production 

CHEESE 
Production 


Biogas - a contribution to solving the energy supply problem 
of cheese factories, 11:50269 (R;DE;In German) 
CHELATING AGENTS 
Air Pollution Abatement 
[Lambda coal cleaning process]. Final technical report, 
11:49690 (R;US) 
Air Pollution Control 
[Lambda coal cleaning process]. Final technical report, 
11:49690 (R;US) 


Natural chelating agents for radionuclide decorporation, 
11:52175 (P;US) 
CHEMICAL ANALYSIS 
See also ACTIVATION ANALYSIS 
MULTI- 


Intelligence 
Artificial intelligence and analytical chemistry, 11:53135 
aa 


See also NITROGLYCERIN 


Evaluations 
Predictive models for thermal hazards, 11:51872 (R;US) 
Critical Temperature 
Predictive models for thermal hazards, 11:51872 (R;US) 
Hazards 
Predictive models for thermal hazards, 11:51872 (R;US) 


Sensitivity 
Modeling of explosive densensitization by preshocking, 
11:51871 (R;US) 
CHEMICAL HEAT PUMPS 


Influence of a surfactant additive 
performance, T1100) GUS) 


Commercialization 
applications, 11:51147 (BA;US) 
An economic analysis of industrial absorption heat pumps, 
11:51148 (BA;US) 
Economic 


Analysis 
An economic analysis of industrial absorption heat pumps, 
11:51148 (BA;US) 


Efficiency 
Advanced mechanical heat pump 
applications, 11:51147 (BA;US) 
Heat Recovery 
AR&D program for advanced industrial heat pumps, 
11:51146 (BA;US) 
Advanced mechanical heat pump technologies for industrial 
applications, 11:51147 (BA;US) 
An economic analysis of industrial absorption heat pumps, 
11:51148 (BA;US) 
Testing 


on absorption heat pump 


technologies for industrial 


Influence of a surfactant additive on absorption heat pump 
performance, 11:51099 (J;US) 
Research Programs 
AR &D program for advanced industrial heat pumps, 
11:51146 (BA;US) 
Advanced mechanical heat pump technologies for industrial 
applications, 11:51147 (BA;US) 
Working Fiuids 
Influence of a surfactant additive on absorption heat pump 
performance, 11: a G;US) 
CHEMICAL INDUSTR 
iid bade 
Industry-wide studies report of an in-depth survey at Dow 
“= U.S.A., Texas Division, Freeport, Texas, 11:51983 
CHEMICAL LASERS 
Fuels 
Advanced fuels for chemical lasers. Final report, 26 June 1972- 
on 1975, 11:51612 (R;US) 
Gain anisotropy in low-pressure chemical lasers. Technical 
report, 11:51610 (R;US) 


Laser Materials 
Electronic chemical laser, 11:52990 (RA;US) 
Solid Fuels 
Chemical-laser solid-fuels program. Final report, November 
1971-October 1975, 11:51613 (R;US) 
CHEMICAL REACTIONS 
See also DENITRIFICATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
Oscillations 
Bifurcations and symmetry breaking in far-from-equilibrium 
systems: toward a dynamics of complexity, 11:51525 
(AUS) 


Bifurcations and symmetry breaking in 
ayetonns: Srond's dpuceninetecmemite 11:51525 


i analysis of biomass gasifier product gas cleaning 
technology, 11:52002 (R;US) 
Evaluations 


A predictive model for stratified downdraft gasification of 
biomass, 11:50346 (BA;US) 


A predictive model for stratified downdraft gasification of 
biomass, 11:50346 (BA;US) 
Progressing batch reactor acid hydrolysis experiment, 11:50284 
(RA;US) 
Mathematical 


A predictive model for stratified downdraft gasification of 
biomass, 11:50346 (BA;US) 
Performance 
Conversion of low Hs/CO ratio synthesis gas to h: 
Progress report October 1, 1982-December 31, 1982, 
11:50267 (R;US) 
Performance Testing 
Plug flow acid hydrolysis experiment, 11:50285 (RA;US) 
CHEMICAL VAPOR DEPOSITION 
Photochemistry 


Photochemical vapor deposition of amorphous silicon 
photovoltaic devices. Semiannual subcontract report, 1 May 
1985-31 October 1985, 11:50337 (R;US) 

CHEMICAL WASTES 
Materials Handling 

Control in the use and disposal of radioactive chemicals in 

Malaysia, 11:50132 (R;MY) 
Radioactive Waste Disposal 

Control in the use and disposal of radioactive chemicals in 

Malaysia, 11:50132 (R;MY) 
Radioactive Waste Management 

Control in the use and disposal of radioactive chemicals in 

Malaysia, 11:50132 (R;MY) 


Requirements 
PCB annual report for Oak Ridge National Laboratory - 1985, 
11:51687 (R;US) 


resource progress report, June 1986, 
research resource. Progress report, May 1986, 
11:51455 (R;US) 
CHERENKOV COUNTERS 
Design 


Chemistry research 
11:51456 (R;US) 


Experiment NA 38: a study of high energy nucleus-nucleus 
interactions. Progress report, 11:51796 (R;US) 
Testing 
Experiment NA 38: a study of high nucleus-nucleus 
interactions. Progress report, 11:51796 (R;US) 
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CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERNOBYLSK-4 REACTOR 
Damage 
Post-accident review meeting slides, 11:50775 (R;SU) 
Environmental Impacts 

Accident at the Chernobyl’ nuclear power plant and its 
consequences. Part II. Annexes 1,3,4,5,6. Draft, 11:50667 
(R;SU) 

Radiation Accidents 

Accident at the Chernobyl’ nuclear power plant and its 

consequences. Part II. Annexes 2, 7. Draft, 11:50774 (R;SU) 
Radiation Monitoring 

Accident at the Chernobyl’ nuclear power plant and its 
consequences. Part II. Annexes 1,3,4,5,6. Draft, 11:50667 
(R;SU) 

Radioactive Effiuents 

Accident at the Chernobyl’ nuclear power plant and its 
consequences. Part II. Annexes 1,3,4,5,6. Draft, 11:50667 
(R;SU) 

Post-accident review meeting slides, 11:50775 (R;SU) 

Reactor Accidents 

Accident at the Chernobyl’ nuclear power plant and its 
consequences. Part I. General material. Draft, 11:50777 
(R;SU) 

Accident at the Chernobyl AES and its consequences. Data 
prepared for the International Atomic Energy Agency 
Expert Conference (25-29 August 1986, Vienna), 11:50806 
(TG;US) 

Post-accident review meeting slides, 11:50775 (R;SU) 

Post-accident review meeting slides. Part II, 11:50776 (R;SU) 

CHILE 
Hydroelectric Power Plants 
Chilean experience with WASP III, 11:50295 (RA;XA) 
CHINA 
Atmospheric Precipitations 
i ips between snow cover and temperature in the 
lower troposphere, general circulation in East Asia and 
precipitation in China, 11:51917 (RA;US) 
Snow 
Distribution of snow cover in China, 11:51920 (RA;US) 
CHINESE HAMSTER OVARY CELLS 
See CHO CELLS 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORINE 
SODIUM CARBONATES 
CHLORIDES 
See also ALUMINIUM CHLORIDES 
ANTIMONY CHLORIDES 
HAFNIUM CHLORIDES 
LANTHANUM CHLORIDES 


operating experience, 11:51152 (BA;US) 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
CHLOROFORM 


Radiolysis 
Trichloro- and tetrachloroethylene degradation in drinking 
water by gamma irradiation, 11:51561 (R;AT;In German) 
CHLORINATED AROMATIC HYDROCARBONS 
Biodegradation 
Preliminary studies on molecular characterization of two new 
Pseudomonas species capable of utilizing chloroaromatic 
compounds, 11:52240 (R;US) 


In-situ electrochemical method for removing environmental 
pollutants. Final report on Phase 1, 11:52093 (R;US) 
Solvent Extraction 
Removal of PCB from oils and soils, 11:52039 (RA;US) 


CHLORINATION 
Environmental Impacts 
Water chlorination: chemistry, environmental impact and 
health effects. Volume 5, 11:52101 (B;US) ; 
Health Hazards 
Water chlorination: chemistry, environmental 
health effects. Volume 5, 11:52101 (B;US) 
Water Chemistry 
Water chlorination: chemistry, environmental impact and 
health effects. Volume 5, 11:52101 (B;US) 
CHLORINE 
Activation Analysis 
Applications of nuclear techniques for in vivo body 
composition studies at Brookhaven National Laboratory, 
11:51474 (RA;XA) 
Development and use of in vivo neutron activation analysis at 
Leeds, 11:51472 (RA;XA) 
In vivo neutron activation at the Sloan-Kettering Institute, 
11:51475 (RA;XA) 
Nuclear-based techniques for the in vivo study of human body 


impact and 


gamma rays, 11:51463 (R;XA) 
Chemical Reaction Kinetics 
Reactions of chlorine with liquid metals. 4. Tin, 11:51513 
G;US) 


Effects 
Ceramic tubular heat exchangers: A 
operating experience, 11:51152 (BA;US) 
Radiation Scattering Analysis 
Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 
vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 
X-Ray Fluorescence Analysis 
Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 
vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 
CHLORINE 37 
Levels 
Probe of the shell at A = 40 via beta decay: 
Experiment and theory, 11:52625 (J;US) 
CHLORINE 37 TARGET 
Neutrino Reactions 
Feasibility of a **(v,e~ )*'Kr solar neutrino experiment, 
11:52324 (R;US) 
CHLORINE 38 
Beta-Minus Decay 
Probe of the shell crossing at A = 40 via beta decay: 
Experiment and theory, 11:52625 (J;US) 
Energy Levels 
Probe of the shell crossing at A = 40 via beta decay: 
Experiment and theory, 11:52625 (J;US) 
CHLORINE 40 
Energy Levels 
Research in nuclear physics. Progress report, August 1, 1985- 
July 31, 1986, 11:52580 (R;US) 
CHLORINE CHLORIDES 


of seven years of 


Investigations of highly ionized atoms using fast ions and laser 
produced plasmas with astrophysical applications, 11:52423 
(R;SE) 

Energy-Level Transitions 

Investigations of highly ionized atoms using fast ions and laser 

produced plasmas with astrophysical applications, 11:52423 
(R;SE) 





CHLOROFORM 
Solubility 


CHLOROFORM 
Solubility 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, April 1-June 30, 1986, 
11:51531 (R;US) 
CHLOROPHYLL 
Electron Spin Resonance 
Line-shape analysis Sa ee 
resonance spectra. Application to porphyrins 
lise radiate caida Reel yeh, 1 11:51548 
(J;US) 
CHO CELLS 
Culture Media 
"Etict of mediem replenishment or composition oa (*H] 
thymidine incorporation in uv-irradiated CHO-K1 cells, 
11:52236 (R;US) . 
TES 


CHROMA’ 
Specific should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Development report: ball milling of boron/calcium chromate 
pyrotechnic blends, 11:51877 (R;US) 


Mixing 
Development report: ball milling of boron/calcium chromate 
pyrotechnic blends, 11:51877 (R;US) 
CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMATOGRAPHY 
See also GAS CHROMATOGRAPHY 
LIQUID COLUMN CHROMATOGRAPHY 
SUPERCRITICAL FLUID CHROMATOGRAPHY 
Comparison of an integration procedure to Fourier transform 
and data averaging procedures in chromatographic data 
analysis, 11:51488 (J;US) 
CHROMIUM 


Sputtering studies of Cr, Cr2Os and CrsC, targets, 11:52417 


X-Ray Fluorescence Analysis 
Analysis of low alloy steels by wavelength dispersive x-ray 
spectrometry. Final report, 11:51652 (R;US) 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
HASTELLOY C 
HASTELLOY X 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 


Crystal Structure 
Ternary transition metal silicides (or germanides) built of 
infinitive columns of Si (Ge) - centered square antiprisms 
and transition metal - centered octahedra, 11:51268 (RA;AT) 
Physical property changes of (T,M)sub(1-+x) Nbsub(3-x) with 
T=Fe, Cr and M=Nb, Ti, 11:51255 (RA;AT) 


Magnetic 
Physical changes of (T,M)sub(1+x) Nbsub(3-x) with 
T=Fe, Cr and M=Nb, Ti, 11:51255 (RA;AT) 
Microstructure 
Swelling behavior of a simple ferritic alloy, 11:51318 (BA;US) 
Oxidation 


Degradation mechanisms in thermal barrier coatings, 11:51274 
(R;US) 
Phase 
Mechanism of peritactic-eutectic reaction in Fe-~C-Cr system, 
11:51303 (TJ;GB) 
Radiation 


Swelling behavior of a simple ferritic alloy, 11:51318 (BA;US) 
Swelling of Fe-Mn and Fe-Cr-Mn alloys at high neutron 
fluence, 11:51222 (R;US) 
Radiation Effects 
Stability during thermal annealing of micro-oscillations 
developed in Fe-35.5Ni-7.5Cr during neutron irradiation, 
11:51220 (R;US) 


Swelling behavior of a simple ferritic alloy, 11:51318 (BA;US) 
Thermoelectric 


Physical property changes of (T,M)sub(1 +x) Nbsub(3-x) with 
T=Fe, Cr and M=Nb, Ti, 11:51255 (RA;AT) 
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CHROMIUM CARBIDES 


Sputtering studies of Cr, CrxOs and CrsCe targets, 11:52417 
(RA;AT) 


Recent developments in solid state magnetism with special 
reference to transition metal compounds, 11:51254 (RA;AT) 
Magnetism 
Recent developments in solid state magnetism with special 
reference to transition metal compounds, 11:51254 (RA;AT) 
Phase Diagrams 
Recent developments in solid state magnetism with special 
reference to transition metal compounds, 11:51254 (RA;AT) 
CHROMIUM ORES 
Binders 
Binding mechanisms in chromite briquettes at low and high 
temperatures, 11:51509 (R;ZA) 
Chemical Reactions 
Binding mechanisms in chromite briquettes at low and high 
temperatures, 11:51509 (R;ZA) 
Mineralogy 
Binding mechanisms in chromite briquettes at low and high 
temperatures, 11:51509 (R;ZA) 
CHROMIUM OXIDES 
Crystal Structure 
ies and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
Electric Conductivity 
Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
Magnetic Properties 
Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 


Tests and modeling for sintering theory; experimental tests to 
unify sintering theory. Final reports, May 1984- 
April 1986; May 1982-April 1984, 11:51327 (R;US) 

Sputtering 

Sputtering studies of Cr, CrzO3 and CrsC, targets, 11:52417 

(RA;AT) 


CHROMIUM SELENIDES 
Chemical Preparation 
Intercalation reactions of transition metal compounds via 
electron/ion/transfer are the formation of TisS,, 
cubic TiS; Sn, VS2, CrSez, MosSes, MosSs), 11:51505 


cubic TiS:; Sa, VS2, CrSes, MosSes, MoeSs), 11:51505 
;AT) 


(RA;A 
CHROMIUM SILICIDES 
Crystal Structure 
Ternary transition metal silicides (or germanides) built of 
infinitive columns of Si (Ge) - centered square antiprisms 
and transition metal - centered octahedra, 11:51268 (RA;AT) 


Examples of some manifestations of surface corrosion of parts 
from chromium and chromium-nickel steels (CSN17246, 
17247, 17042, GOST O8Kh18N10T, 20Kh17N2-BS, 
14Kh17N2, 10Kh11N2, 1Kh13N3, 95Kh18 type steels), 
11:51243 (RA;CS;In Czech) 

Fracture Properties 
Present status of mechanical properties of 2 1/4 Cr-1Mo steel 
as a pressure vessel for VHTR, 11:50566 (R;JP;In Japanese) 
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CHROMIUM SULFIDES 
Electric Conductivity 
Electric conductivity of AgCrTiS, and AgCrZrS,, 11:51425 


(RA;AT) 
CHROMIUM-MOLYBDENUM STEELS 


See also ALLOY-HT-9 
STEEL-1SKH2MFA 


Effect of heat treatment and 550°C thermal aging on the 
toughness and hydrogen compatibility of HT-9, 11:51307 
(BA;US) 

Corrosion 


Corrosion of an Fe-12 Cr-1 Mo VW steel in thermally- 
convective lithium, 11:51317 (BA;US) 
Cracks 
Production reliability of welded structures in nuclear power 
engineering, 11:51229 (RA;CS;In Czech) 


Creep properties of modified 9 Cr-1 Mo steel, 11:51308 
(BA;US) 
Neutron Fluence 
Effects of irradiation on the mechanical properties 
alloys HT-9 and 2.25Cr-1Mo, 11:51319 (BA;US) 


of ferritic 


Ductility 
Effects of composition and thermal treatment on bend-ductility 
transition temperature of 9 Cr-1 Mo ferritic steel, 11:51306 
(BA;US) 
Effects of irradiation on the mechanical properties of ferritic 
alloys HT-9 and 2.25Cr-1Mo, 11:51319 (BA;US) 


Metallurgy of steels for nuclear reactor pressure vessels, 
11:51226 (RA;CS;In Czech) 


Fatigue 
Low-cycle fatigue behavior of HT-9 alloy in a flowing lithium 
environment, 11:51314 (BA;US) 
Mechanical and microstructural behavior of a ferritic stainless 
steel under high temperature cycling, 11:51311 (BA;US) 
Fracture 
Effect of heat treatment and 550°C thermal aging on the 


toughness and hydrogen compatibility of HT-9, 11:51307 


(BA;US) 

The effect of postweld heat treatment on the microstructure 
and properties of the heat-affected zone in 12CR-1Mo-0.3V 
(HT9) weldments, 11:51309 (BA;US) 

Grain Boundaries 

Grain boundary carbides and hydrogen induced intergranular 

fracture of a 12 chromium secondary hardening steel, 
11:51305 (BA;US) 
ot charged tensile fracture of a 12CR-1Mo-0.3V steel: 
Grain boundary embrittlement, 11:51310 (BA;US) 

Hydrogen embrittlement of a 12 Cr-1 Mo steel, 11:53035 
(BA;US) 

Low-cycle fatigue behavior of HT-9 alloy in a flowing lithium 
environment, 11:51314 (BA;US) 

Mechanical and microstructural behavior of a ferritic stainless 
steel under high temperature cycling, 11:51311 (BA;US) 

Microstructure of HFIR-irradiated 12 Cr-1 MoVW ferritic 
steel, 11:53036 (BA;US) 

The effect of postweld heat treatment on the microstructure 
and properties of the heat-affected zone in 12CR-1Mo-0.3V 
(HT9) weldments, 11:51309 (BA;US) 

Heat Treatments 

Development of modified 9 Cr-1 Mo steel for elevated- 
temperature service, 11:51313 (BA;US) 

Hydrogen embrittlement of a 12 Cr-1 Mo steel, 11:53035 
(BA;US) 

The effect of postweld heat treatment on the microstructure 
and properties of the heat-affected zone in 12CR-1Mo-0.3V 
(HT9) weldments, 11:51309 (BA;US) 

Embrittlement 


Effect of heat treatment and 550°C thermal aging on the 
toughness and hydrogen compatibility of HT-9, 11:51307 
(BA;US) 

Grain boundary carbides and hydrogen induced intergranular 
fracture of a 12 chromium secondary hardening steel, 
11:51305 (BA;US) 

Hydrogen charged tensile fracture of a 12CR-1Mo-0.3V steel: 
Grain boundary embrittlement, 11:51310 (BA;US) 


Hydrogen embrittlement of a 12 Cr-1 Mo steel, 11:53035 
(BA;US) 
Mechanical 


Creep-fatigue-environment interaction in bainitic 2.25Cr-1Mo 
steel, 11:51209 (RA;US) 
Metallurgy of steels for nuclear reactor pressure vessels, 
11:51226 (RA;CS;In Czech) 
Mechanical Tests 
Production reliability of welded structures in nuclear power 
engineering, 11:51229 (RA;CS;In Czech) 


Metallurgy 
Metallurgy of steels for nuclear reactor pressure vessels, 
11:51226 (RA;CS;In Czech) 
Physical Radiation Effects 
Microstructure of HFIR-irradiated 12 Cr-1 MoVW ferritic 
steel, 11:53036 (BA;US) 


Hardening 

Effects of irradiation on the mechanical properties 

alloys HT-9 and 2.25Cr-1Mo, 11:51319 (BA;US) 
Stress Analysis 

An assessment of magnetic effects in ferromagnetic martensitic 

steels for use in fusion machines, 11:53032 (BA;US) 
Stresses 
Production of welded structures in nuclear power 
engineering, 11:51229 (RA;CS;In Czech) 
oe eS oe 
of welded structures in nuclear power 
ame 11:51229 (RA;CS;In Czech) 
Temperature Effects 

Development of modified 9 Cr-1 Mo steel for elevated- 
temperature service, 11:51313 (BA;US) 

Hydrogen embrittlement of a 12 Cr-1 Mo steel, 11:53035 
(BA;US) 

Microstructure of HFIR-irradiated 12 Cr-1 MoVW ferritic 
steel, 11:53036 (BA;US) 

Tempering 

Creep properties of modified 9 Cr-1 Mo steel, 11:51308 
(BA;US) 

Effect of heat treatment and 550°C thermal aging on the 
toughness and hydrogen compatibility of HT-9, 11:51307 
(BA;US) 

Effects of composition and thermal treatment on bend-ductility 
transition temperature of 9 Cr-1 Mo ferritic steel, 11:51306 
emu 

carbides and hydrogen induced intergranular 
Soaunate 12 chromium secondary hardening steel, 
11:51305 (BA;US) 

Hydrogen charged tensile fracture of a 12CR-1Mo-0.3V steel: 

Grain boundary embrittlement, 11:51310 (BA;US) 
Tensile Properties 

Development of modified 9 Cr-1 Mo steel for elevated- 

temperature service, 11:51313 (BA;US) 
Properties 


Thermodynamic 
Creep properties of modified 9 Cr-1 Mo steel, 11:51308 
(BA;US) 
Mechanical and microstructural behavior of a ferritic stainless 
ae 11:51311 (BA;US) 
CHROMIUMSNICKEL STEELS 
See also STAINLESS 
STAINLESS 


of ferritic 


STAINLESS STEEL-316 
STEEL-O8KH18N10T 


Cracks 
Production reliability of welded structures in nuclear power 
engineering, 11:51229 (RA;CS;In Czech) 
Fabrication 
Metallurgy of steels for nuclear reactor pressure vessels, 
11:51226 (RA;CS;In Czech) 
Mechanical Properties 
Metallurgy of steels for nuclear reactor pressure vessels, 
11:51226 (RA;CS;In Czech) 
Mechanical Tests 
Production reliability of welded structures in nuclear power 
engineering, 11:51229 (RA;CS;In Czech) 


of steels for nuclear reactor pressure vessels, 
11:51226 (RA;CS;In Czech) 





Production reliability of welded structures in nuclear power 
engineering, 11:51229 (RA;CS;In Czech) 


Submerged Arc Welding 
Production reli of welded structures in nuclear power 
11:51229 (RA;CS;In Czech) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 


exposure 
report, January 1-July 31, 1986, 11:52216 (R;US) 
CHROMOSOME ABERRATIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOMES 
Biological Radiation Effects 
Radiation and biophysical studies on cells and viruses. Final 
progress report, February 15, 1970-July 31, 1984, 11:52217 
(R;US) 
Cell Flow 
Flow ing and sorting of human chromosomes, 
11:52133 (R;US) 


Microscopy 
Radiation and biophysical studies on cells and viruses. Final 
progress report, February 15, 1970-July 31, 1984, 11:52217 
(R;US) 
Molecular Biology 
Radiation and biophysical studies on cells and viruses. Final 
progress report, February 15, 1970-July 31, 1984, 11:52217 
(R;US) 
CHROMOSPHERE 
Electron Density 
Why P/OF should look for evidences of over-dense structures 
in solar-flare hard x-ray sources, 11:52316 (R;US) 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CISTRONS 
See GENES 
CITIES 
See URBAN AREAS 
CLADDING-FUEL INTERACTIONS 
See FUEL-CLADDING INTERACTIONS 
CLAMS 
Animal Growth 
Effects of phosphate pollutants on the growth of the oyster 
Crassostrea 


Period of project: September 1, 1984-February 28, 1985, 
11:52246 (R;US) 


CLATHRATES 
Solvent Properties 
Ambient temperature liquefaction using liquid clathrates. 
Quarterly report No. 3, April 15-July 15, 1986 (Obtained 
from reaction of compounds such as 
[Rh(cyclooctadiene)(diphos)][PFe] and AlMes), 11:49661 
(R;US) 
Synthesis 
Ambient temperature liquefaction using liquid clathrates. 
Quarterly report No. 3, April 15-July 15, 1986 (Obtained 
from reaction of compounds such as 
[Rh(cyclooctadiene)(diphos)][PFe] and AlMes), 11:49661 
(R;US) 
Uses 
Thermal storage air conditioning with clathrates and direct 
contact heat transfer, 11:50476 (RA;US) 
CLAYS 
See also BENTONITE 
Aeration 
Enhancement of the effect of coal fly ash by a pol 
soil conditioner on growth of wheat, 11:52195 (J;US) 


Drainage 
Enhancement of the effect of coal fly ash by a polyacrylamide 
soil conditioner on growth of wheat, 11:52195 (J;US) 


Properties 
Freezing of clay in earth heat stores, 11:51051 (R;SE;In 
Swedish) 


Physical Properties 
Enhancement of the effect of coal fly ash by a pol 
soil conditioner on growth of wheat, 11:52195 (J;US) 
Radionuclide Migration 
Analysis of colloid transport, 11:50164 (J;US) 
CLIMATES 
See also MICROCLIMATES 
Environmental Impacts 
Transient response of forests to COz-induced climate change: 
simulation modeling experiments in eastern North America, 
11:52007 (;DE) 
Variations 
Fisheries: some relationships to climate change and marine 
environmental factors, 11:51956 (RA;US) 
Human health: analysis of climate related to health, 11:51957 
(RA;US) 
of CO;-induced climate change on US agriculture, 
11:51955 (RA;US) 
Objectives of the current study of indirect effects, 11:51952 
(RA;US) 
Potential responses of forecasts to CO2-induced climate 
change, 11:52244 (RA;US) 
Water resource systems and changes in climate and vegetation, 
11:51954 (RA;US) 
CLINOPTILOLITE 
Crystal Structure 
Natural zeolites and clays - promising media for selective 
radioisotope partition/immobilization, 11:50089 (RA;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILIT 
See LAMPF LINAC 
CLIPPING CIRCUITS 
See PULSE SHAPERS 
CLOUDS 
Limited to clouds in the earth atmosphere; for interstellar clouds 
see COSMIC DUST or COSMIC GASES. 
See also RADIOACTIVE CLOUDS 
Mathematical Models 
Nucleation scavenging of smoke and aerosol particles in 
convective updrafts, 11:51943 (R;US) 


Scavenging 
Nucleation scavenging of smoke and aerosol particles in 
convective updrafts, 11:51943 (R;US) 

CLUSTERS (FUEL ELEMENTS) 

See FUEL ELEMENT CLUSTERS 
CLUSTERS (ION) 

See ION PAIRS 
CO2 FLOODING 

See CARBON DIOXIDE INJECTION 
COAL 


See also BLACK COAL 
BROWN COAL 
SUBBITUMINOUS COAL 


Ashes 
Wear and performance of materials in pipelines for the 
hydraulic conveyance of fused ash, 11:49734 (R;US) 
Burners 
Prototype evaluation of commercial second-generation low-NO 
burner performance and sulfur capture. Final report, 
October 1982-December 1984, 11:49756 (R;US) 
Calorific Value 
Cleaning Lower Kittanning Seam coal to increase volatility 
and decrease SO: emissions. Coal cleaning test facility 
campaign report No. 5, 11:49726 (R;US) 
Development of a microwae coal cleaning process, 11:49722 
(R;US) 
Chars 
Fundamentals of coal char chemistry. Annual report, February 
15, 1985-February 14, 1986, 11:49687 (R;US) 
Analysis 


Effect of the properties of coal on the performance of selected 
gasification processes, 11:49685 (R;DE;GE) 
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Chemical Bonds 
Macromolecular structure of low rank coals and lignites. 
Progress report, March 1-July 1, 1986, 11:49683 (R;US) 
Chemical Composition 
Cleaning Lower Kittanning Seam coal to increase volatility 
and decrease SO: emissions. Coal cleaning test facility 
campaign report No. 5, 11:49726 (R;US) 
it of a microwae coal cleaning process, 11:49722 
(R;US) 
Chemical 


Properties 
Effect of the properties of coal on the performance of selected 
processes, 11:49685 (R;DE;GE) 


ission control equipment for residential coal stoves], 
11:49695 (R;US) 
[Lambda coal cleaning process]. Final technical report, 
11:49690 (R;US) 


campaign report No. 5, 11:49726 (R;US) 

Development of a microwave coal cleaning process, 11:49723 
(R;US) 

Development of a microwae coal cleaning process, 11:49722 
(R;US) 

an on coal beneficiation, 11:49718 (R;US) 


“Sae conversion opportunities in Pennsylvania, 11:50976 
(RA;US) 
conversion processes using sulphuric acid as coal 
oxidant, 11:49755 {R:DEsIn aan 


report work at IFRF up to and including 1983, 
Lees ante Seedy 

Modification and documentation of the PACKAGE code. 
Final report, 11:49739 (R;US) 

Perspective on research needs in coal combustion, 11:49752 
(RA;US) 

Slagging retrofit pulsed coal combustor. Quarterly progress 
report, April-June 1986, 11:49753 (R;US) 

Combustion Kinetics 

Contaminant release from coal derived fuels: mineral 
vaporization phenomena, 11:49745 (RA;US) 

Homogeneous and heterogeneous kinetics of fixed nitrogen 
reduction/kinetics of sulfur and nitrogen reactions, 11:49749 
(RA;US) 

Postburn roof analysis for the TONO CRIP UCG 
burn, 11:49673 (J;US) 

Combustion Properties 

Cleaning Lower Kittanning Seam coal to increase volatility 

campaign report No. 5, 11:49726 (R;US) 
Comminution 


gee = ns ncler inde oman 
to produce compliance fuels. Quarterly report 
No 5 Apel April-June 1986, 11:49725 (R;US) 


Coal bins - analysis of problems, 11:49735 (R;SE;In Swedish) 


Deashing 
Development of the CNG shattering process for coal 
beneficiation to produce fuels. Quarterly report 
No. 3, April-June 1986, 11:49725 (R;US) 
Development of a microwae coal cleaning process, 11:49722 
(RUS) 


Desulfurization of coal. Final report, 11:49648 (R;US) 
Development of a microwave coal cleaning process, 11:49723 
(R;US) 
ee a ena 
to produce fuels. Quarterly report 
Meh Aol 3, April-June 1986, 11:49725 (R;US) 
of a microwae coal cleaning process, 11:49722 
(R;US) 


Advanced studies on coal devolatilization, 11:49645 (R;US) 


Flow Models 
Granular flow, 11:49677 (RA;US) 
Fluidized-Bed Combustion 
Mass spectral comparison of mutagens extracted from 
fluidized-bed and pulverized coal combustion fly ashes, 
11:49763 (BA;US) 
Measurement of alkali vapors in PFBC flue gas and their 
removal with a fixed granular-bed sorber, October 1, 1985- 
September 30, 1986, 11:49737 (R;US) 


Ultra fine grinding of low-rank coal. Progress report, April- 
June 1986, 11:49719 (R;US) 
Infrared Spectra 
Macromolecular structure of low rank coals and lignites. 
Progress report, March 1-July 1, 1986, 11:49683 (R;US) 
Leasing 
Development of a microwave coal cleaning process, 11:49723 
(R;US) 
Materials Handling 
Coal bins - analysis of problems, 11:49735 (R;SE;In Swedish) 
Coal-handling system problems at Gulf Power Company’s 
Plant Crist: a root-cause analysis. Final report, 11:49727 
(R;US) 
Mineral Wastes 
Ash and slag characterization. Final report for the period 
ending March 31, 1986, 11:49694 (R;US) 
Mixtures 
Stabilizing coal-water mixtures with portland cement, 11:49736 
(P;US) 
NMR Spectra 
Solid state NMR coal science. Final progress report, 11:49682 
(R;US) 
Oxidation 
Energy conversion processes using sulphuric acid as coal 
oxidant, 11:49755 (R:DE:In Gert Goan 
Prices 
Coal slurry transportation alternatives. Volume 2. Decision 
methodology user’s guide. Final report, 11:49728 (R;US) 
Pyrolysis 
Advanced studies on coal devolatilization, 11:49645 (R;US) 
Fundamentals of coal char chemistry. Annual report, February 
15, 1985-February 14, 1986, 11:49687 (R;US) 
Research Programs 
Perspective on research needs in coal combustion, 11:49752 
(RA;US) 
Solids Flow 
Granular flow, 11:49677 (RA;US) 
Storage 
Environmental effects and emission reduction measures in coal 


Solid state NMR coal science. Final progress report, 11:49682 
(R;US) 
Sulfur Content 


sopuaiaieaeeinel 
No. 3, nn Seearuboeie 1986, 11:49725 (R;US) 
Regional analysis of strategies to reduce SO/sub x/ emissions 
from electric utilities, 11:49698 (BA;US) 
Transport 
Coal slurry transportation alternatives. Volume 2. Decision 


deposits by exploratory boreholes from the 
surface. Phase 2. Final report, 11:49706 (R;DE;In German) 





COAL DEPOSITS 
Evaluation 


Evaluation 
Quality assessment of strippable coals in New Mexico, Year 1, 
Phase 2, Fruitland and Cleary coals in the San Juan Basin of 
northwestern New Mexico. Final report, 31 August 1984-31 
January 1986, 11:49717 (R;US) 


Exploration 
Exploration of coal deposits by exploratory boreholes from the 
surface. Phase 2. Final report, 11:49706 (R;DE;In German) 
Seismic Surveys 
Exploration of coal deposits by exploratory boreholes from the 
wurface. Phase 2. Final report, 11:49706 (R:DE;In German) 
COAL FINES 
Devolatilization 
Heat and mass transfer in the vicinity of a devolatilizing coal 
particle (In boundary layer during devolatilization and 
combustion), 11:49759 (J;US) 
Heat Transfer 
Heat and mass transfer in the vicinity of a devolatilizing coal 
particle (In boundary layer during devolatilization and 
combustion), 11:49759 (J;US) 
Mass Transfer 
Heat and mass transfer in the vicinity of a devolatilizing coal 
particle (In boundary layer during devolatilization and 
combustion), 11:49759 (J;US) 
Size 


Chemistry and reactivity of micronized coals. Technical 
progress report No. 4, 11:49724 (R;US) 
coatieaiens of the CNG shattering process for coal 
beneficiation to produce compliance fuels. Quarterly report 
No. 3, April-June 1986, 11:49725 (R;US) 
Slurry gelling phenomenology. Final report, October 1, 1982- 
December 31, 1984, 11:49671 (R;US) 
Shear 
Fundamental studies of bulk flow of fine coal. Quarterly 
report, January 1-March 31, 1986, 11:49721 (R;US) 
Solids Flow 
Fundamental studies of bulk flow of fine coal. Quarterly 
report, January 1-March 31, 1986, 11:49721 (R;US) 


Chemistry and reactivity of micronized coals. Technical 
progress report No. 4, 11:49724 (R;US) 


Chemistry and reactivity of micronized coals. Technical 
progress report No. 4, 11:49724 (R;US) 
Sulfur Content 
Development of the CNG shattering process for coal 
beneficiation to produce compliance fuels. Quarterly report 
No. 3, April-June 1986, 11:49725 (R;US) 
COAL GAS 
Hot Gas Cleanup 
Evaluation of hot-gas cleanup devices for use with advanced 
combined-cycle systems, 11:49672 (J;US) 
COAL GASIFICATION 


See also FLASH HYDROPYROLYSIS PROCESS 
HTW PROCESS 
U-GAS PROCESS 


United States Synthetic Fuels Corporation annual report, 1983, 
11:50927 (R:US) 


Radical intermediates and their subsequent reaction pathways 
in salt-catalyzed coal gasification. Topical report, January 
1985-January 1986, 11:49670 (R;US) 

Chemical Reaction Yield 

Effect of the properties of coal on the performance of selected 

gasification processes, 11:49685 (R;DE;GE) 
Organic Compounds 

Coal-gasification environmental data summary: organics. Final 

ee ee | 1984-December 1985, 11:49668 (R;US) 


COAL GASIFICATION PLANTS 


ee ee 


Mathematical Models 
Great Plains ASPEN model development: executive 
Final topical report for Phase 1, 11:49654 (R;US) 
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Parametric Analysis 
Parametric study on Humboldt Industrial Park gasification 
facility. Volume 1. Final report (Humboldt Industrial Park 
anthracite gasification facility), 11:49651 (R;US) 
Parametric study on Humboldt Industrial Park gasification 
facility. Volume 2. Final report (Data; see abstract for 
Volume 1), 11:49652 (R;US) 
Performance Testing 
Parametric study on Humboldt Industrial Park 
facility. Volume 1. Final report (Humboldt Industrial Park 
anthracite gasification facility), 11:49651 (R;US) 
Parametric study on Humboldt Industrial Park gasification 
facility. Volume 2. Final report (Data; see abstract for 
Volume 1), 11:49652 (R;US) 
COAL INDUSTRY 
Economic Development 
Significance of coal mining for the national economy and 
labour-market policy. Expert opinion on behalf of the 
German Coal Mining Association, Essen, 11:50924 (R;DE;In 
German) 
Environmental Impacts 
Environmental effects and emission reduction measures in coal 
and coke transport, handling, and storage, 11:49701 
(R;DE;In German) 
COAL LIQUEFACTION 
See also FLASH HYDROPYROLYSIS PROCESS 
LIQUID PHASE METHANOL PROCESS 
Additives 
New approaches to enhance hydrodenitrogenation of coal 
liquids, 11:49660 (RA;US) 
Bench-Scale Experiments 
Ambient temperature liquefaction using liquid clathrates. 
Quarterly report No. 3, April ste 15, 1986, 11:49661 
(R;US) 


Ambient temperature liquefaction using liquid clathrates. 
Quarterly report No. 3, April is Jee 15, 1986, 11:49661 
(R;US) 

Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 3, March 23-June 22, 
1986, 11:49658 (R;US) 


New sulfide catalysts for the hydroliquefaction of coal. Final 
report, 11:49663 (R;DE) 
Optimization 
Slurry gelling phenomenology. Final 
December 31, 1984, 11:49671 (R;US) 
Yields 
Chemistry and reactivity of micronized coals. Technical 
progress report No. 4, 11:49724 (R;US) 
COAL LIQUEFACTION PLANTS 


October 1, 1982- 


Gaeety eat iieand Delo 
COAL LIQUIDS 
API Gravity 
eet aie fi eee ae 
advanced catalytic processes. Quarterly report, April-June 
1986 (Hydrotreated ITSL oils), 11:49650 (R;US) 
Boiler Fuels 
Combustion, heat transfer, pollutant emission and ash 
deposition characteristics of coal-water fuels. Phase III 
program. Final report, January 1, 1984-June 30, 1985, 
11:51568 (R;US) 
Carcinogen Screening 
Chemical and toxicologic characterization of co-processing and 
two-stage direct coal liquefaction materials, 11:49688 (R;US) 
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Carcinogenesis 
Inhibition by complex organic mixtures of benzo[a]pyrene- and 
diethylnitrosamine initiation of preneoplastic changes in rat 
liver, 11:52255 (R;US) 


Chemical Composition 
Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic report, April-June 


Quarterly 
1986 (Hydrotreated ITSL oils), 11:49650 (R;US) 


Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 3, March 23-June 22, 


1986, 11:49658 (R;US) 
New to enhance hydrodenitrogenation of coal 
liquids, 11:49660 (RA;US) 


Chemical and toxicologic characterization of co-processing and 
two-stage direct coal liquefaction materials, 11:49688 (R;US) 


Hydrogenation 
Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 3, March 23-June 22, 
1986, 11:49658 (R;US) 
hydrodenitrogenation of coal 


New approaches to 
liquids, 11:49660 (RA;US) 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, April-June 
1986 Gastectosil ITSL oils), 11:49650 (R;US) 

Melting Points 

Refining and upgrading of synfuels from coal and oil shales by 

advanced catalytic processes. Quarterly report, April-June 
1986 (Hydrotreated TTSL oils), 11:49650 GUS) 


Chemical and toxicologic characterization of co-processing and 
two-stage direct coal liquefaction materials, 11:49688 (R;US) 
Pour Point 
Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, April-June 
1986 (Hydrotreated ITSL oils), 11:49650 (R;US) 


Refining and upgrading of synfuels from coal and oil shales by 

advanced catalytic processes. Quarterly report, April-June 
1986 (Hydrotreated ITSL oils), 11:49650 (R;US) 
Properties 


Assessment of thermodynamic data and needs, including their 
economic impact, for development of new fossil fuel refining 
processes, 11:49879 (R;US) 

COAL MINERS 
Accidents 

Analysis of miners job attendence behavior and its relationship 
to miners accidents and injuries. Final report. Open file 
report, 21 September 1982-21 December 1985, 11:49762 
(R;US) 


Injuries 
Analysis of miners job attendence behavior and its relationship 
to miners accidents and injuries. Final report. Open file 
report, 21 September 1982-21 December 1985, 11:49762 
(RUS) 
COAL MINES 
Dusts 
Seasonal variation in respirable dust concentration in US coal 
mines. Report of Investigations, 11:49705 (R;US) 
Electric Cables 
Performance and test criteria for d-c fuses--Phase 2. Open file 
report 1 November 1983-31 August 1985, 11:49761 (R;US) 


Pneumatic stowing as a means of reducing the environmental 
burden of mine waste dumps above-ground, 11:49708 
(R;DE;In German) 

Personnel Management 

Analysis of miners job attendence behavior and its relationship 
to miners accidents and injuries. Final report. Open file 
report, 21 September 1982-21 December 1985, 11:49762 
(R;US) 

Safety 

Performance and test criteria for d-c fuses--Phase 2. Open file 
report 1 November 1983-31 August 1985, 11:49761 (R;US) 

Recent results in rock burst prevention, 11:49707 (R;DE;In 
German) 


Safety with mobile diesel powered equipment underground), 
11:52186 (R;US) 
COAL MINING 


Additives for strengthening backfill materials in steep coal- 
seam mining. Open File Report, August 1984-June 1985, 
11:49712 (R;US) 

Longwall Mining 

Comparisons between cross-measure boreholes and surface gob 

holes. Rept. of Investigations/1986, 11:49716 (R;US) 
Rock Drilling 

Development of a jet-assisted cutterhead for coal-measure 

rocks. Mining research contract report, 11:49715 (R;US) 
Solution Mining 

Areas of 

11:49733 (R;US) 
Surface Mining 

Investigation of quartz dust sources and control mechanisms on 
surface-coal-mine operations. Volume 1. Results, analysis, 
and conclusions. Open File Report, June 1984-March 1086, 
11:49703 (R;US) 


for research into three-phase flow, 


on surface-coal-mine Appendices. 
Cheon Gio sepaet:- tens 1984-March 1986, 11:49704 (R;US) 
Quality assessment of strippable coals in New Mexico, Year 1, 
Phase 2, Fruitland and Cleary coals in the San Juan Basin of 
northwestern New Mexico. Final report, 31 August 1984-31 
January 1986, 11:49717 (R;US) 
Tunneling Machines 
Improving the performance of tunnel, raise, and shaft boring 
machines for coal-mine applications. Open File Report, 1 
September 1980-1 September 1985, 11:49713 (R;US) 
Underground Mining 


Geologic conditions affecting coal-mine ground control in the 
western United States. Open file report, October 1984- 
December 1985, 11:49714 (R;US) 

COAL PREPARATION 
Research Programs 

Perspective on research needs in coal combustion, 11:49752 
(RA;US) 

COAL PREPARATION PLANTS 
Automation 

Control technology for coal processing plants, 11:49730 

(R;DE;In German) 
Mineral Wastes 

Stabilization of coal cleaning wastes. Fossil Energy Program 
technical progress report, 1 July 1985-30 September 1985, 
11:49729 (R:US) 

Process Control 

Control technology for coal processing plants, 11:49730 

(R;DE;In German) 
COAL PRODUCING DISTRICTS 
Landscaping 

Revegetation in the Southern Rhenish brown coal district - 
consequences and limits of planning, 11:49702 (R;DE;In 
German) 


Revegetation in the Southern Rhenish brown coal district - 
consequences and limits of planning, 11:49702 (R;DE;In 
German) 

COAL SEAMS 
In-Situ Gasification 
Topical report, 11:49669 (R;US) 
COAL TAR 


Carcinogenesis 
ag oe heen an ce ee cerns ge. wernt 
dieth initiation of preneoplastic changes in rat 
liver, 11:52255 (R;US) 


COAL-DERIVED LIQUIDS 





Oil and gas in coastal lands and waters, 11:49872 (R;US) 
Petroleum Industry 
Oil and gas in coastal lands and waters, 11:49872 (R;US) 
COASTAL WATERS 
Water Pollution 
Organic environmental chemicals in German estuaries - 
occurrence, biotransfer and degradation. Final report, 
11:52084 (R;DE;In German) 
COATED FUEL PARTICLES 
Amoeba Effect 
Carbon monoxide formation in UO, kerneled HTR fuel 
particles containing oxygen getters, 11:49929 (R;AT) 


Carbon monoxide formation in UO: kerneled HTR fuel 
particles containing oxygen getters, 11:49929 (R;AT) 
Corrosion 
Air and water ingress accidents in a HTR-Modul of side-by- 
side concept, 11:50746 (RA;XA) 


Fabrication 
Preparation of (Th,U)O:2 kernels by a sol-gel process, 11:49927 
(R;JP;In Japanese) 
Fission Product Release 
Air and water ingress accidents in a HTR-Modul of side-by- 
side concept, 11:50746 (RA;XA) 
accident simulation with HTR fuel elements, 


characteristics 
of a modular pebble bed HTGR during loss of core cooling 
accidents, 11:50744 (RA;XA) 
Performance Testing 
Core heatup accident simulation with HTR fuel elements, 
11:50553 (RA;XA) 
Radionuclide Migration 
of a modular pebble bed HTGR during loss of core cooling 
accidents, 11:50744 (RA;XA) 
Sol-Gel Process 
Preparation of (Th,U)O: kernels by a sol-gel process, 11:49927 
PO (R;JP;In Japanese) 


See also ANTIREFLECTION COATINGS 
PROTECTIVE COATINGS 


Deposition 
Multilayer optical coating fabrication by dc magnetron 
reactive sputtering, ne iis 51438 (RUS) 
COBALT 


Nonequilibrium sorptive behavior of cobalt, cesium and 
strontium on Bandelier Tuff: experiments and analysis, 
11:50087 (RA;US) 

Catalytic Effects 

Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 3, March 23-June 22, 
1986, 11:49658 (R;US) 

Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 12, ee 1-July 31, 1986, 11:49657 (R;US) 
New approaches to enhance hydrodenitrogenation of coal 

liquids, 11:49660 (RA;US) 


Nonequilibrium sorptive behavior of cobalt, cesium and 
strontium on Bandelier Tuff: experiments and analysis, 
11:50087 (RA;US) 


Equilibrium sorption of cobalt, cesium and strontium on 
Bandelier Tuff: analysis of alternative mathematical 
modeling, 11:50086 (RA;US) 

Waste-Rock Interactions 

Equilibrium sorption of cobalt, cesium and strontium on 
Bandelier Tuff: analysis of alternative mathematical 
modeling, 11:50086 (RA;US) 


11:50087 (RA;US) 
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COBALT 59 TARGET 
Neutron Emission 
[Neutron emission spectra for cobslt, yttrium, and niobium). 
Progress report, 11:52636 (R;US) 
Neutron Reactions 
[Neutron emission spectra for cobalt, yttrium, and niobium]. 
Progress report, 11:52636 (R;US) 
Neutron Spectra 
[Neutron emission spectra for cobalt, yttrium, and niobium]. 
Progress report, 11:52636 (R;US) 
COBALT 60 
Irradiation Devices 
Experimental determination of the low-energy spectral 
component of cobalt-60 sources. Technical report, 11:50251 
(R;US) 
Radioecological Concentration 
Aerial radiological survey of Areas 18 and 20 Nevada Test 
Site. Date of survey: October-November 1980, 11:52050 
(R;US) 
Radioactivity in Fucus vesiculosus along the Norwegian North 
Sea and Skagerrak coast 1980-1983, 11:52104 (RA;XA) 
Uptake 
Experimental soil-plant transfer data of isotopes obtained at the 
laboratory of terrestrial of CEN Cadarache 
(France), 11:52055 (RA;NL;In French) 
COBALT ALLOYS 
See also HASTELLOY X 
Crystal Structure 
New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCoxSiro or UsCosSis type structures. 
Getiatabestiahepin eeiemenaeincae teen eangaet) 
New ternary rare earth - transition metal germanides with 
YbsRh,Snis, BaNiSns, UsRe;Sie, ThCraSis or CaBes Gen - 
type structures. Superconductivity in these compounds, 
11:51261 (RA;AT) 
Use of the inhomogenous linear structure series on the 
structural description of some transition metals compounds, 
11:51258 (RA;AT) 


Hybridization effect on excess entropy of transition metal 
based alloys, 11:51266 (RA;AT) 
Susceptibility 


Magnetic and thermoelectric properties of single crystal CoTe 
and NiTe, 11:51264 (RA;AT) 
Oxidation 


(R;US) 
Seebeck Effect 


mechanisms in thermal barrier coatings, 11:51274 


Magnetic and thermoelectric properties of single crystal CoTe 
and NiTe, 11:51264 (RA;AT) 


New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCo.Siro or UsCosSis type structures. 
Sidheomadlintilly in thask enainaleds 11:51259 (RA;AT) 

New ternary rare earth - transition metal germanides with 
YbsRh,Snis, BaNiSns, UsRe;Sis, ThCrsSis or CaBes: Gen - 
type structures. Superconductivity in these compounds, 
11:51261 (RA;AT) 


COBALT COMPOUNDS 


See also COBALT HYDRIDES 
COBALT OXIDES 
COBALT PERCHLORATES 
COBALT PHOSPHIDES 


Crystal chemistry, stability and order in ternary metallic 
pnictides, 11:51401 (RA;AT) 
Structural Chemical Analysis 
Crystal chemistry, stability and order in ternary metallic 
pnictides, 11:51401 (RA;AT) 
COBALT HYDRIDES 
Chemical 
Preparation, structure and properties of Mg:CoHs 
square-pyramidal [CoHs]* anions, 11:51344 (RA;AT) 
Crystal Structure 
Preparation, structure and properties of MgsCoHs 
square-pyramidal [CoHs]* anions, 11:51344 (RA;AT) 
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Electric 
ion, structure and properties of Mg2CoHs containing 
square-pyramidal [CoHs]* anions, 11:51344 (RA;AT) 
COBALT OXIDES 
Crystal Structure 
ies and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
Electric Conductivity 
ies and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 


Magnetic Properties 
Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
COBALT PERCHLORATES 
Combustion Kinetics 
An experimental and theoretical study of deflagration-to- 
detonation transition (DDT) in the granular explosive, CP, 
11:51880 (J;US) 
Detonations 
An experimental and theoretical study of deflagration-to- 
detonation transition (DDT) in the granular explosive, CP, 
11:51880 (J;US) 
Flame Propagation 
An experimental and theoretical study of deflagration-to- 
detonation transition (DDT) in the granular explosive, CP, 
11:51880 (J;US) 
COBALT PHOSPHIDES 
Crystal Structure 
Preparation and crystal structure of HoCosP2 and 
isotypiclanthanoid cobalt phosphides, 11:51414 (RA;AT) 
Structural chemistry of ternary scandium cobalt phosphides, 
11:51419 (RA;AT) 


Hybridization effect on excess entropy of transition metal 
based alloys, 11:51266 (RA;AT) 
Lattice Parameters 
Preparation and crystal structure of HoCosP2 and 
isotypiclanthanoid cobalt phosphides, 11:51414 (RA;AT) 
Structural chemistry of ternary scandium cobalt phosphides, 
11:51419 (RA;AT) 
COGENERATION 
Prior to November 1980, this concept was indexed to CO- 
GENERATION. 
See COGENERATION 
Energy Balance 
Operational behavior, energy balances, technical availability 
and economics of small modular cogeneration plants, 
11:51170 (R;DE;GE) 
Energy Conservation 
Prepackaged gas cogeneration systems for hospitals, 11:50978 
(RA;US) 
Feasibility Studies 
Prepackaged gas cogeneration systems for hospitals, 11:50978 
(RA;US) 
Operation 


Operational behavior, energy balances, technical availability 
and economics of small modular cogeneration plants, 
11:51170 (R;DE;GE) 

COGENERATION PLANTS 

See DUAL-PURPOSE POWER PLANTS 
COKE 

Closed-Cycle Cooling Systems 

Reduction of emissions and recovery of energy in dry coke 
cooling processes, 11:49664 (R;DE;In German) 


Environmental effects and emission reduction measures in coal 
and coke transport, handling, and storage, 11:49701 
(R;DE;In German) 


Environmental effects and emission reduction measures in coal 
and coke transport, handling, and storage, 11:49701 
(R;DE;In German) 

COKE OVENS 
Air Poilution Control 

Emission reduction measures in coke pushing - developments 

and experience, 11:49666 (R;DE;In German) 


COLORADO 
Natural Gas Deposits 


Unloading 
Emission reduction measures in coke pushing - developments 
and experience, 11:49666 (R;DE;In German) 
COKE-OVEN GAS 
See COAL GAS 
COKING PLANTS 
Air Pollution Abatement 
Emissions and emission reduction systems in the coal 
derivative production facilities of a coking plant, 11:49700 
(R;DE;In German) 
Air Pollution Control 
Reduction of emissions and recovery of energy in dry coke 
cooling processes, 11:49664 (R;DE;In German) 
Closed-Cycle Cooling Systems 
Reduction of emissions and recovery of energy in dry coke 
cooling processes, 11:49664 (R;DE;In German) 
Process Control 
Potential and limits of automatic process control in coking 
plants, 11:49665 (R;DE;In German) 
COLD STORAGE 
Data Acquisition Systems 
Monitoring guidelines for commercial cool storage systems, 
11:50470 (RA;US) 
Analysis 


Assessing the economic potential of load management 
commercial and industrial cool storage, 11:50483 (RA;US) 
Feasibility Studies 
Case for cool storage, 11:50450 (RA;US) 
recommendations, 11:50473 (RA;US) 
Ice storage systems that cost less than conventional systems - a 
breakthrough for building owners, 11:50474 (RA;US) 
Operating experience with an ice storage system: a case 
ne 11:50451 (RA;US) 
clathrates and direct 


Thermal storage air conditioning with 
contact heat transfer, 11:50476 me 


imating the market penetration of cool storage at Florida 
Power & Light, 11:50453 (RA;US) 


Performance 
Emerging cool storage technologies, 11:50485 (RA;US) 
Technology Assessment 


Estimating the market penetration of cool storage at Florida 
Power & Light, 11:50453 (RA;US) 
COLLECTIVE MODEL 
Hartree-Fock Method 
Large amplitude nuclear collective motion and the quantized 
ATDHF theory, 11:52686 (R;DE) 
COLLIDING BEAMS 
Beam Optics 
Present optics options for TeV colliders, 11:51734 (R;US) 
COLLIERIES 
See COAL MINES 
COLLIMATORS 
Design 


Diamond-anvil high-pressure cell with improved x-ray 
collimation system, 11:51865 (P;US) 


Diamond-anvil high- cell with improved x-ray 
collimation system, 11:51865 (P;US) 
COLLISIONLESS PLASMA 
Neoclassical Transport Theory 
Diffusion induced by cyclotron resonance heating, 11:52794 
GAT) 
ILOGNE SPIRITS 
See ETHANOL 
COLON 
See LARGE INTESTINE 
COLOR 
Removal 
Evaluation of the decolorization of pretreated coal 
wastewater by the MyCor Process, 11:49662 (R;US) 
COLORADO 
Natural Gas Deposits 
Gas occurrence in Piceance Basin, Colorado, 11:49891 
(RA;US) 





Anadromous Fishes 
iology and control of infectious diseases of salmonids in 
the Columbia River Basin. Annual report, FY 1984, 11:52108 
(R;US) 
Fisheries 
Yakima River spring chinook enhancement study. Fisheries 
resource management, Yakima Indian Nation. Annual report, 
1983, 11:52107 (R;US) 
COLUMBIUM 
See NIOBIUM 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 
Prior to March, 1976, the descriptors COMBINED CYCLES and 
FOSSIL-FUEL POWER PLANTS or THERMAL POWER 
PLANTS were used for indexing this concept. 
Efficiency 
Coal gasification combined cycle based on British Gas/Lurgi 
coal gasification process. Final report, 11:50402 (R;DE;In 
German) 
Feasibility Studies 
Treble Rankine Cycle Project. Summary report, 11:50401 
(R;DE) 
Lurgi Slagging Process 
Coal. gasification combined cycle based on British Gas/Lurgi 
coal gasification process. Final report, 11:50402 (R;DE;In 
German) 
Thermal Efficiency 
Treble Rankine Cycle Project. Summary report, 11:50401 
(R;DE) 
COMBUSTION CHAMBERS 
Fluid Flow 
Possibilities and problems in the calculation of flow processes 
in combustion spaces, 11:51174 (R;DE;In German) 
Fluid Mechanics 
Possibilities and problems in the calculation of flow processes 
in combustion spaces, 11:51174 (R;DE;In German) 
Heat Transfer 
Burner liner thermal/structural load 
program user’s manual, i1:51689 (R;US) 
Analysis 


: TRANCITS 


Stress 
Burner liner thermal/structural load 
program user’s manual, 11:51689 (R;US) 


: TRANCITS 


y 
sensitivity analysis. Final report, 11:51567 (R;US) 
COMBUSTION PRODUCTS 
Air Pollution 
Toxicity of the pyrolysis and combustion products of 
a chlorides): a literature assessment, 11:51982 
;US) 
Air Pollution Abatement 
EPA's LIMB (Environmental Protection Agency's Limestone 
Injection Multistage Burner) development and demonstration 
program, 11:50428 (R;US) 
Kraft pulp mills - background information for promulgated 
revisions to standards, 11:52031 (R;US) 


Measurement of alkali vapors in PFBC flue gas and their 
removal with a fixed granular-bed sorber, October 1, 1985- 
September 30, 1986, 11:49737 (R;US) 

Toxicity 

Toxicity of the pyrolysis and combustion products of 

oo chlorides): a literature assessment, 11:51982 


COMBUSTORS 
See also CATALYTIC COMBUSTORS 
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Denitrification 
Fuel nitrogen mechanisms in pulverized coal 
combustion/kinetics of sulfur and nitrogen reactions, 
a 


aie retrofit pulsed coal combustor. Quarterly progress 
report, April-June 1986, 11:49753 (R;US) 


Sulfur dioxide utilization kinetics of calcium based 
sorbents/kinetics of sulfur and nitrogen reactions, 11:49747 


(RA;US) 
COMMERCIAL BUILDINGS 
Air Conditioners 
Status of the space-cooling-equipment market in the 
commercial sector. Tonal report, November 1985-March 
1986, 11:51078 (R;US) 
The high cost-effectiveness of cool storage in new commercial 
buildings, 11:51117 (J;US) 
Air 


Conditioning 
Monitoring guidelines for commercial cool storage systems, 
11:50470 (RA;US) 
Technology advances in gas space conditioning, 11:50979 
(RA;US) 
The high cost-effectiveness of cool storage in new commercial 
buildings, 11:51117 (J;US) 
Air Flow 
Multizone infiltration measurements in homes and 
using a passive perfluorocarbon tracer method, 11:51110 
(J;US) 
Air 
Multizone infiltration measurements in homes and 
using a passive perfluorocarbon tracer method, 11:51110 
(J;US) 
Storage 


The high cost-effectiveness of cool storage in new commercial 
buildings, 11:51117 G;US) 
Cooling Systems 
Absorption chiller heater applications for commercial 
buildings, 11:50977 (RA;US) 
D Codes 
Commercial building energy performance analysis using 
multiple regression, 11:51115 (J;US) 


automobile maintenance 
hia, Department of Public 
Property: Phase 3. Final report, 11:50361 (R;US) 
Energy Analysis — 
Commercial building energy performance analysis using 
multiple regression, 11:51115 (J;US) 
User-effect validation tests of the DOE-2 
analysis computer program, 11:51116 (J;US) 
Energy Audits 
SUNCODE-PC: a microcomputer version of SERI/RES, 
11:51006 (RA;US) 
TrakLoad - energy analysis and energy audits in commercial 
buildings, 11:51005 (RA;US) 
at Nat 


energy conservation in 
 balidings 11 11:51119 G;US) 
Redetes for energy saving equipment in the commercial end 


in existing small commercial 


empirically end-use 
with DOE 2.1 simulations, 11:51031 (RA;US) 
SUNCODE-PC: a microcomputer version of SERI/RES, 
11:51006 (RA;US) 


TrakLoad - energy analysis and energy audits in commercial 
buildings, 11:51005 (RA;US) 
Management 


and monitoring a corporate energy management 
program, 11:50975 (RA;US) 
Evaluating the measured results of demand-control strategies in 
new and retrofitted commercial buildings, 11:51118 (J;US) 
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Energy Management Systems 
Suggested EMS calculation methodologies, 11:51063 (RA;US) 
Energy Storage Systems 
Thermal storage (heating and cooling), 11:50489 (RA;US) 
Heating Systems 
Dual fuel heating programs in residential and commercial 
markets - a real success, 11:50461 (RA;US) 
Passive Solar Heating Systems 
Passive commercial demonstration, automobile maintenance 
facility, City of Philadelphia, Department of Public 
Property: Phase 3. Final report, 11:50361 (R;US) 
Power Demand 
Interruptible/cooperative programs, 11:50463 ae 
Predicted energy conservation in existing small commercial 
buildings, 11:51119 (J;US) 


Status of the space-cooling-equipment market in the 
ial sector. Topical report, November 1985-March 
1986, 11:51078 (R;US) 


Bonneville Power Administration’s purchase of energy savings, 
11:50948 (BA;US) 
Evaluating the measured results of demand-control strategies in 
ee ee 11:51118 G;US) 
‘gy conservation in existing small commercial 
cslings 11:31119 G;US) 


Aeeumaan chiller heater applications for commercial 
buildings, 11:50977 (RA;US) 
Space HVAC Systems 
Commercial building energy performance analysis using 
multiple regression, 11:51115 (J;US) 
Insulation 


Upgrading thermal performance through building insulation, 
11:50973 (RA;US) 
Ventilation 
Multizone infiltration measurements in homes and 
using a passive perfluorocarbon tracer method, 11:51110 
(J;US) 
COMMERCIAL SECTOR 
Energy Conservation 
Analysis of residential, industrial and commercial sector 
responses to potential electricity supply constraints in the 
1990s, 11:50969 (R;US) 
Electric energy savings from new technologies. Revision 1, 
11:50968 (R;US) 
Load 
Analysis of residential, industrial and commercial sector 
responses to potential electricity supply constraints in the 
1990s, 11:50969 (R;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMMUTATION RELATIONS 
New relativistic izati 
relations, 11:52556 (R;US) 
COMPACT TORUS 
Prior to October 1982, this concept was indexed to 
THERMONUCLEAR DEVICES or to a particular 
experiment if known, e.g., REVERSE-FIELD PINCH. 
Compact torus accelerator: a driver for ICF. Revision 1, 
11 53019 (R;US) 
of microwaves by a moving compact torus, 
11:52785 (RA;US) 
ICF drivers: a i 


of the Heisenberg commutation 


of some new entries and old 
standbys. Revision 1, 11:53018 (R;US) 
COMPACTIFICATION 
Process by which the number of space-time dimensions may be 
reduced. 


Problems for (2,0) compactifications, 11:52560 (R;US) 
COMPACTORS 
Evaluation 
Review and selection of a DAW volume reduction 
system for use at a pressurized water reactor, 11:50066 
(RA;US) 
COMPLEXING AGENTS 
See CHELATING AGENTS 


COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 
Bending 


characterization and residual properties of a shock- 
loaded S-2 glass/epoxy laminate, 11:51364 (R;US) 
Bonding 
Guidelines on basic aspects of jointing technology for 
advanced fibre reinforced plastics used in space structures, 
11:51362 (R;GB) 


Damping 
ae ne ee ee 
materials. Final report, June 1983- 
Seguin 1985, 11:51361 (R;US) 
Fabrication 
ee ee 
materials. Final report, June 1983- 
Roveahes 1985, 11:51361 (R;US) 
Fastening 
Guidelines on basic aspects of jointing technology for 
advanced fibre reinforced plastics used in space structures, 
11:51362 (R;GB) 


Tensile and fatigue behavior of alumina-fiber-reinforced 
magnesium composites, 11:51359 (R;US) 
Impact Tests 


characterization and residual properties of a shock- 
loaded S-2 glass/epoxy laminate, 11:51364 (R;US) 
Mechanical Properties 
Stress rupture of carbon fiber composite materials, 11:51363 
(R;US) 
Molecular Structure 
SS ee eer ree ore 
molecular composites. Final report, February 1984-January 
1985, 11:51360 (R;US) 


Nondestructive Testing 
Eddy-current model for three-dimensional nondestructive 
evaluation of advanced composites. Final report, 28 
November 1984-28 July 1985, 11:51358 (R;US) 
Solid State Physics 
Exploration of advanced characterization techniques for 
ites. Final report, February 1984-January 


molecular composites. 
1985, 11:51360 (R;US) 
Tensile Properties 
Tensile and fatigue behavior of alumina-fiber-reinforced 
magnesium composites, 11:51359 (R;US) 
COMPOUND NUCLEI 
Decay 


Fusion-fission in the *O + /sup 40,44/Ca and *S + “Mg 
reactions, 11:52622 (R;US) 
Lectures 
Thermodynamic description of excited nuclei, 11:52677 
° . ) 


Pipe Fittings 
In situ repair of a failed compression fitting, 11:51605 (P;US) 


In situ repair of a failed compression fitting, 11:51605 (P;US) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER CALCULATIONS 
Methods, not results. 
Vector Processing 
i with the vectorization of nuclear codes, 11:53093 
(RA;JP;In Japanese) 
COMPUTER CODES 
Computer codes are indexed by their initial letter and CODES, 
eg., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 
See also C CODES 





BALDUR: a one-dimensional plasma transport code, 11:52775 
(R;US) 
C Codes 
Practical applications of PRA in a utility setting, 11:50718 
(RA;US) 
F Codes 
ion of variable self-shielding into perturbation 
analysis, 11:50600 (RA;US) 
Information Systems 
National Energy Software Center: of software 
abstracts. Volume 1. Supplement 2. Revision, 11:53120 


(R;US) 

National Energy Software Center: compilation of software 
abstracts. Volume 2. Supplement 2. Revision, 11:53121 
(R;US) 

Manuals 
Choosing a document-formatting system, 11:53105 (R;US) 


Meetings 
Proceedings of the seminar on software development in 
nuclear enery research, 11:53085 (R;JP;In Japanese) 
O Codes 
Decay heat and radiation from spent fuel for MURR upgrade 
power project, 11:50676 (RA;US) 
Codes 


Modeling of thermal and hydraulic characteristics of an LSI 
core using PARET code, 11:50605 (RA;US) 
R Codes 
Analysis of loss of flow accident for MURR 20 MW power 
upgrade project, 11:50723 (RA;US) 
Codes 


Experimental studies of oil withdrawal from salt cavities by 
freshwater injection, 11:49888 (J;US) 
Non-imaging optical concentration of volume fluorescence 
sources, 11:51614 (RA;US) 
COMPUTER GRAPHICS 
C Codes 
Some graphic systems in nuclear field, 11:53096 (R;JP;In 
Japanese) 
Computer Output Devices 
Workstation environment plans for the LLNL nuclear design 
community, 11:53117 (R;US) 
Interfaces 


Workstation environment plans for the LLNL nuclear design 
community, 11:53117 (R;US) 
G Codes 
Some graphic systems in nuclear field, 11:53096 (R;JP;In 
Japanese) 
Codes 


Some graphic systems in nuclear field, 11:53096 (R;JP;In 
Japanese) 

PUNCH. GENIE MK.2.2 manual. A language for spectrum 
manipulation and display, 11:52714 (R;GB) 

User’s manual for SPLPLOT-2: a computer code for data 
plotting and editing in conversational mode, 11:53097 
(R;JP;In Japanese) 


Languages 
Graphics-oriented application language for LASNEX; 11:52918 
— 


User’s manual for SPLPLOT-2: a computer code for data 
plotting and editing in conversational mode, 11:53097 


computer. 
Pediey, 11:53010 (RA;US) 
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Data-Flow Processing 
Application of a decentralized process signal transfer and 
 cutehing Uetiieh in tho district hedling grid of Stentgert 
University, 11:51169 (R;DE;In German) 


Design 
ized interactive measurement control system at the 
Rocky Flats Plant, 11:50240 (J;US) 
Performance 
ized interactive measurement control system at the 
Rocky Flats Plant, 11:50240 (J;US) 
COMPUTERIZED TOMOGRAPHY 
An imaging technique in which transmission measurements of a 
narrow beam of rays, photons, or particles made at several 
different angles around an object may be used with a computer 
program to obtain a clear image of one plane 
See also EMISSION COMPUTED TOMOGRAPHY 
Cameras 
High-resolution CT system for elemental mapping, 11:51834 
(R;US) 


Performance Testing 
High-resolution CT system for elemental mapping, 11:51834 
(R;US) 
Spatial Resolution 
High-resolution CT system for elemental mapping, 11:51834 
(R;US) 
CONCENTRATOR SOLAR CELLS 
Prior to July, 1979 SOLAR CELLS or specific solar cells 
descriptors and SOLAR CONCENTRATORS were used to 
index this concept. 
Design 
High-concentration photovoltaic module design, 11:50319 
(R;US) 
CONCRETES 
Chemical Reactions 
TURC2 and 3: large scale UO2/ZrO./Zr melt-concrete 
interaction experiments and analysis, 11:50792 (R;US) 


Behaviour of concrete in pressure 
analysis of load and deformation processes, 11:51437 
(R;DE;GE) 
Fluid-Structure Interactions 
Effects of lateral separation of oxidic and metallic core debris 
on the BWR MK I containment drywell floor, 11:50716 
(R;US) 
TURC2 and 3: large scale UO:/ZrO2/Zr melt-concrete 
interaction experiments and analysis, 11:50792 (R;US) 
Reactor Materials 
Effects of lateral separation of oxidic and metallic core debris 
on the BWR MK I containment drywell floor, 11:50716 
(R;US) 
Impact of decay heat on concrete water release/Ha production 
and its implications to LMR’s, 11:50730 (R;US) 
Strains 
Behaviour of concrete in explosion pressure measurements and 
cena lanchamsh Gcioomnetin stant 1b5145% 
GDBGE 
CONDENSERS (ELECTRIC) 
See CAPACITORS 
CONDENSERS (STEAM) 
See STEAM CONDENSERS 
CONDUCTIVITY (THERMAL) 
See THERMAL CONDUCTIVITY 
CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 
CONFERENCES 


See MEETINGS 
CONFORMAL GROUPS 
Symmetry 


Group theoretic analysis of conformal invariant field theories, 
11:52559 (R;US) 
CONFORMAL MAPPING 
Differential Calculus 
Mode shapes of thin membranes via conformal mapping 
techniques, 11:53130 (BA;US) 
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Two-Dimensional Calculations 
Mode shapes of thin membranes via conformal mapping 
techniques, 11:53130 (BA;US) 
TES 


Archaean granitic sources for the detrital mineral assemblage 
in Witwatersrand conglomerates, 11:49918 (RA;ZA) 
CONNECTIONS 


See JOINTS 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSOLIDATED EDISON THORIUM REACTOR 
See INDIAN POINT-1 REACTOR 
CONSORT-2 REACTOR 
Imperial College of Science and Technology for Univ. of London, 
Scot, Berkshire, United Kingdom 
Reactor Operation 
Imperial College Reactor Centre annual report. 1983, 11:50683 
(R;GB) 
Imperial College Reactor Centre annual report. 1984, 11:50684 
(R;GB) 
CONSUMER PRODUCTS 
Articles of commerce available to the general public. When 
possible, use descriptors for the specific products. 
Radiation Protection 


Ordinance of 8 February 1984 on the radioactivity of 
timepieces, 11:52718 (R;CH;In French) 
CONSUMERS POWER COMPANY MIDLAND-2 
See MIDLAND-2 REACTOR 


overpacks, 11:49942 (RA;US) 

Practical application of corrosion data to storage facility 

design, 11:49946 (RA;US) 
Design 

Commercial radioactive waste management system 
with the universal canister concept. Volume 1, 11:50029 
(R;US) 

Commercial radioactive waste management system feasibility 
with the universal canister concept. Volume 2, 11:50030 
(R;US) 

Development of metallic high integrity containers, 11:50045 
(RA;US) 

Design Basis Accidents 

Accidental release of radioactivity from waste packages in a 

final waste repository, 11:50088 (RA;US) 
Economic Analysis 

Commercial radioactive waste management system 
Santas auttamel eae dhamataness arate 
(R;US) 

Evaluation 


Commercial radioactive waste management system feasibility 
with the universal canister concept. Volume 1, 11:50029 
(R;US) 

Fabrication 


Fabrication criteria for shipping containers used to transport 
radioactive materials, 11:49948 (RA;US) 
Impact Tests 


Activity release from waste packages containing LL and IL 
waste forms under mechanical and thermal stresses, 11:49945 
(RA;US) 

Materials Testing 

Container assessment: corrosion study of HLW container 

materials. Quarterly progress report, July-September 1981. 
Volume 1, No. 3, 11:50127 (R;US) 


CONTAINMENT SHELLS 
Vapor Condensation 


High temperature testing of TRUPACT-I materials: Kevlar, 
honeycomb, rigid polyurethane foam, 11:51365 (R;US) 


Accidental release of from waste packages in a 
final waste repository, 11:50088 (RA;US) 
Ventilation Systems 
TRUPACT containment issues, 11:50037 (R;US) 
CONTAINMENT BUILDINGS 
Fire Hazards 
Detonability of containment building atmospheres during core- 
meltdown accidents, 11:50836 (BA;US) 


Flammability ; 
Detonability of containment building atmospheres during core- 
meltdown accidents, 11:50836 (BA;US) 
ae 


 Tempeovmnimth hn stele picid deeb biaaillitamatbis tus 
general electric in-service shells, 11:50411 (RA;US) 
Cracks 


Aptech experience with steam turbine casings, 11:50414 
(RA;US) 

Survey of weld repair procedures for high-pressure steam- 
turbine casings, 11:50413 (RA;US) 

TVA's experience with casings, 11:50407 (RA;US) 


Creep 
Failure of steam chest body welds by thermal fatigue, 11:50409 
(RA;US) 
Defects 
Failure of steam chest body welds by thermal fatigue, 11:50409 
(RA;US) 
Design 
Improvements in shell design and maintenance techniques for 
electric in-service shells, 11:50411 (RA;US) 
Resolving turbine casing cracking and distortion cracking, 
11:50412 (RA;US) 
Fabrication 
Improvements in shell design and maintenance techniques for 
general electric in-service shells, 11:50411 (RA;US) 
Fire Hazards 
Hydrogen combustion in aqueous foams, 11:50837 (BA;US) 


Hydrogen combustion in aqueous foams, 11:50837 (BA;US) 


11:50412 (RA;US) 
Heat Sinks 
Containment condensing heat transfer, 11:50835 (BA;US) 
Transfer 


Containment condensing heat transfer, 11:50835 (BA;US) 
Materials 
Improvements in shell design and maintenance techniques for 
general electric in-service shells, 11:50411 (RA;US) 
Pressure Effects 
Hydrogen combustion in aqueous foams, 11:50837 (BA;US) 


Repair 
Resolving turbine casing cracking and distortion cracking, 
11:50412 (RA;US) 
Steam turbine case repairs to extend the operating life, 
11:50410 (RA;US) 
Service Life 
Remaining-life assessment and repair of casings, 11:50408 


(RA;US) 
Workshop proceedings: life assessment and repair of steam 
turbine casings, 11:50405 (R;US) 
Thermal Fatigue 
Failure of steam chest body welds by thermal fatigue, 11:50409 
(RA;US) 
ee eee 
turbine casings, 11:50413 (RA;US) 
Thermal Stresses 
Aptech experience with steam turbine casings, 11:50414 
(RA;US) 
11:50412 (RA;US) 
Vapor Condensation 
Containment condensing heat transfer, 11:50835 (BA;US) 





CONTAINMENT SHELLS 
Welding 


Welding 
Failure of steam chest body welds by thermal fatigue, 11:50409 
(RA;US) 
Remaining-life assessment and repair of casings, 11:50408 
(RA;US) 
Survey of weld repair procedures for high-pressure steam- 
turbine casings, 11:50413 (RA;US) 
TVA‘s experience with casings, 11:50407 (RA;US) 
CONTAINMENT SYSTEMS 
Cables 
Definition of data bases, codes, and technologies for cable life 
extension, 11:50647 (R;US) 
Fire Hazards 
Hydrogen combustion results from the Sandia Intermediate- 
Scale (VGES) Tank and the Sandia Critical-Tube-Diameter 
Test Facility, 11:50839 (BA;US) 


Hydrogen combustion results from the Sandia Intermediate- 
Scale (VGES) Tank and the Sandia Critical-Tube-Diameter 
Test Facility, 11:50839 (BA;US) 

Research Programs 
Review of IIT Research Institute reports on structural studies 
of reactor containment, 11:50644 (R;US) 
CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
CONTINENTAL SHELF 
Energy Source Development 

OCS (Outer Continental Shelf) oi] and gas - an environmental 
assessment. Volume 1, 11:49873 (R;US) 

OCS (Outer Continental Shelf) oil and gas - an environmental 
assessment. Volume 2. Appendix A - appendix K, 11:49874 
(R;US) 

OCS (Outer Continental Shelf) oil and gas - an environmental 
assessment. Volume 3. Effect of natural phenomena on OCS 
gas and oil development, 11:49875 (R;US) 

OCS (Outer Continental Shelf) oil and gas - an environmental 
assessment. Volume 4. Potential onshore effects of oil and 
gas production on the Atlantic and Gulf of Alaska Outer 
Continental Shelf, 11:49876 (R;US) 

OCS (Outer Continental Shelf) oil and gas - an environmental 
assessment. Volume 5. Potential biological effects of 
hypothetical oil discharges in the Atlantic Coast and Gulf of 
Alaska, 11:49877 (R;US) 

Natural Gas Deposits 

Pacific summary report/index, November 1984-May 1986, 

11:49868 (R;US) 
Petroleum Deposits 

Pacific summary report/index, November 1984-May 1986, 

11:49868 (RU (R;US) 
CONTRACTOR PERSONNEL 
Personnel Management 

Selected aspects of exempt employee leave benefits for 

contractors ofthe US Department of Energy, 11:53056 


See also FLUIDIC CONTROL DEVICES 
Operation 

Dual fuel heating, 11:50458 (RA;US) 
Performance 


Evaluating the performance of residential local and distributed 
logic load controllers, 11:50456 (RA;US) 
Residential demand control implementations, 11:50457 
(RA;US) 
Specifications 
Residential load control: a local control program summary, 
11:50462 (RA;US) 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ROD EFFECTIVENESS 
See CONTROL ROD WORTHS 
CONTROL ROD WORTHS 
Computer Calculations 
Determination of control rod worth by inverse kinetics 
method, 11:50601 (RA;US) 
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CONTROL ROOMS 
Display Devices 
Job-orientated application of colour graphic monitors in power 
plant control rooms, 11:50422 (R;DE;In German) 
CONTROL SYSTEMS 
For automated processes including feedback. 
See also COMPUTERIZED CONTROL SYSTEMS 


REACTOR CONTROL SYSTEMS 
VAR CONTROL SYSTEMS 


Economic evaluation of control systems under new tax 
provisions, 11:50983 (RA;US) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVENTIONAL WARFARE 
Military Strategy 
Deception and deterrence: the theater nuclear balance in a 
conventional war. Student essay, 11:53055 (R;US) 
Nuclear Deterrence 
Deception and deterrence: the theater nuclear balance in a 
conventional war. Student essay, 11:53055 (R;US) 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 


For reactors use REACTOR COOLING SYSTEMS or IN PILE 
LOOPS. 
Mathematical Models 
Modelling of refrigeration loops operating in natural 
clnohation, 1150040 (RAsEBLIO Portononns) 
Mechanical Vibrations 
Vibration and acoustic signatures of the water circulation 
pump in the pressurised LMR fuel element test loop at 
IPEN, 11:50499 (RA;BR) 
Natural Convection 
Modelling of refrigeration loops operating in natural 
circulation, 11:50640 (RA;BR;In Portuguese) 


Vibration and acoustic signatures of the water circulation 
pump in the ised LMR fuel element test loop at 
IPEN, 11:50499 (RA;BR) 

COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS 


Requalifying pool structures for consolidated spent fuel loads, 
11:50019 (RA;US) 
Mechanical Properties 
Structural analysis of the Browns Ferry spent fuel storage 


May 1985, 11:51123 (R;US) 
COOLING TOWERS 
Thermal Pollution 
Airborne emissions from power plant cooling towers. Final 
report, 11:52026 (R;US) 


COPPER 
Determination of very slow pi hop rates in Cu by LLF-pSR, 
11:51272 (R;US) 


Activation Analysis 
In vivo elemental analysis at Birmingham 1968-1981, 11:51470 
(RA;XA) 
Accumulation 
ee at 


composition of tomatoes (Lycopersicon esculentum), 
11:52193 (;US) 
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Corrosion 
Container assessment: corrosion study of HLW container 
materials. Quarterly progress report, July-September 1981. 
Volume 1, No. 3, 11:50127 (R;US) 
Electric Conductivity 
Electrical resistivity model of metals, 11:51288 (R;US) 


Electrodeposition 
Adsorption of copper on platinum electrodes, 11:51550 (R;EC) 
Energy-Loss Spectroscopy 
[Adsorption on metal surfaces]. Final technical report, 11:51206 
(R;US) 
Erosion 


Materials surface modification by plasma bombardment under 
simultaneous erosion and redeposition conditions, 11:52879 
(R;US) 


Embrittlement 

Container assessment: corrosion study of HLW container 
materials. Quarterly progress report, July-September 1981. 
Volume 1, No. 3, 11:50127 (R;US) 

Interfaces 

EXAFS study of copper-hafnium multilayers, 11:51197 (R;US) 

Interface EXAFS using glancing angles (Al/Cu; Ag/Au), 
11:51196 (R;US) 


Heavy metals Cd, Pb, Cu, and Zn and other indications of 
anthropogenic pollution in groundwater, river water, 
precipitation and valley sediments in the north-west of 
Erlangen, 11:52091 (R;DE;In German) 

Reprocessing 


Pyrochemical 
Melt refining method for uranium contaminated steels and 
copper, 11:50048 (RA;US) 


[Lambda coal cleaning process]. Final technical report, 
11:49690 (R;US) 
Sputtering 
Erosion and experiments in the PISCES facility, 
112878 GUUS) 
Materials surface modification by plasma bombardment under 


simultaneous erosion and redeposition conditions, 11:52879 
(R;US) 


Properties 
Electric field gradient at ‘"'In probe atoms on indium (111)- 
and copper (100)-surfaces, 11:51249 (RA;AT) 
Surfaces 


Spatial and temporal distributions of particulates formed from 
metallic surfaces by laser vaporization, 11:51295 (J;US) 
COPPER 63 TARGET 


Reactions 
Anti p-nucleus interaction, 11:52609 (R;US) 
COPPER 65 TARGET 


Sample Preparation 
Cu target, 11:51747 (RA;BR) 
COPPER ALLOYS 
Physical Radiation Effects 
Ordering and recovery of 
electrons at 20K, 11:51200 (R;FR) 


Quenching 
Ordering and annealing of quenched CusAu, 11:51199 (R;FR) 


CusAu irradiated by 3 MeV 


Gibbsian surface segregation in Cu-Ni alloys, 11:51294 (J;US) 


Erosion and experiments in the PISCES facility, 
11:52878 (R;US) 


Vacancies 
Ordering and annealing of quenched CusAu, 11:51199 (R;FR) 
COPPER BROMIDES 


Crystal-Phase Transformations 
X-ray-absorption study of CuBr at high pressure, 11:51443 
G;US) 
X-Ray Spectra 
-cap-cheception study of CuBr at high pressure, 11:51443 


earth copper 
related structures, 11:51416 (RA;AT) 


COPPER SILICIDES 
Spin-Lattice Relaxation 
Muon spin relaxation in CeCupSie and muon Knight shift in 
various heavy-fermion systems, 11:51198 (R;US) 
COPPER TELLURIDES 
Crystal Structure 
New ternary chalcogenides of the coinage metals with thallium 
or alkali metals, 11:51404 (RA;AT) 
COPPER VAPOR LASERS 
See GAS LASERS 
CORES (DRILL) 
See DRILL CORES 
CORES (MAGNETIC) 
See MAGNETIC CORES 


TMI-2 reactor fuel removal, loading, transport, and storage, 
11:50026 (R;US) 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 


See AGRICULTURAL WASTES 
MAIZE 


CORONA DISCHARGES 
Tonization 
Configurational testing of electron beam ionization for coal fly 
ash precipitators. Quarterly report No. 4, May 4-August 4, 
1984, 11:51964 (R;US) 
CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION INHIBITORS 
Use of diethylaminoethanol, morpholine, and 
for condensate return line corrosion prevention, 11:51688 
(R;US) 
CORROSION RESISTANT ALLOYS 
See also STAINLESS STEELS 
Corrosion 
Corrosion of steels in contact with molten salts as latent heat 
storage materials, 11:51224 (R;DE;In German) 
COSMETICS 
See CONSUMER PRODUCTS 
COSMIC GAMMA SOURCES 
Postulated Particles 
Response to comment by Stecker on gravitino decay and the 
cosmic gamma-ray background, 11:52328 (R;US) 
COSMIC NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Annihilation 


Cosmic production of quarkonium, 11:52327 (R;US) 
Flavor Model 


Reexamination of the bound to the number of 
neutrino flavors, 11:52334 (R;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
From sources other than the sun; not for SOLAR RADIATION. 
See also COSMIC NEUTRINOS 
Monitoring 
Solar-Geophysical Data Number 500, April 1986. Part 1 
). Data for March 1986, February 1986, and 
late data, 11:52342 (R;US) 
COSMIC RAY DETECTION 
Nal Detectors 
Analysis of response characteristics of Nal(T1) scintillation 
detectors to cosmic ray, 11:51819 (R;JP;In Japanese) 
COSMOGONY 


See COSMOLOGY 
COSMOLOGICAL MODELS 
Lectures 
Topics in cosmology and particle physics, 11:52325 (R;US) 
COSMOLOGY 
Research Programs 


Particle physics and cosmology. Progress report, September 1, 
1985-August 30, 1986, 11:52336 (R;US) 





Reviews 
Big bang cosmology, 11:52335 (R;US) 
COSMOS 


See UNIVERSE 
COST ESTIMATION 
W Codes 
QUIPLAN: an application of the segmentation method, 


11:50941 (RA;XA) 
COTTON 


Effects of soil conditioners on emergence and growth of 
tomato-cotton, and lettuce seedlings (Lycopersicon 
esculentum; Gossypium hirsutum; Lactuea sativa), 11:52205 
G;US) 

COUNTER CURRENT 
ing batch reactor acid hydrolysis experiment, 11:50284 


Erosion cover design for disposal sites, 11:50085 (RA;US) 
COW-MILKERS 

See RADIOISOTOPE GENERATORS 
CP INVARIANCE 


Symmetry Breaking 
CP violation: K neutral and electric dipole moment of neutron, 
11:52541 (RA;FR;In French) 
CP violation: present situation and new experiments, 11:52542 
(R;FR) 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
Crack initiation and growth under far-field cyclic 
theory, experiments and applications, 11:51208 (R;US) 
Monitoring 


one in brittle materials: experimental methods, 11:52307 
;US) 
CRACKS 
Detection 
Survey of weld repair procedures for high-pressure steam- 
turbine casings, 11:50413 (RA;US) 
CRANES 
Frequency Response Testing 
Field modal testing and evaluation of modifications for 
crane structures designed for sensitive equipment, 11:49923 
(BA;US) 
In-Service 


Inspection 
Field modal testing and evaluation of modifications for bridge 
eee equipment, 11:49923 


Manuals 
— and rigging. A safety training manual, 11:51667 
Performance Testing 
Field modal testing and evaluation of modifications for bridge 
maw designed for sensitive equipment, 11:49923 


Cranes, hoists, and rigging. A safety training manual, 11:51667 


subsystem on the Cray Time Sharing System (CTSS), 
11:53118 (R;US) 


Nuclear power plant simulation using advanced simulation 
— 11:50663 

Vectorization of nuclear codes and numerical methods, 
11:53098 (R;JP;In Japanese) 
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CREEKS 
See STREAMS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL HEAT FLUX 
Correlations 
Evaluation of performance of eight CHF correlations with the 
VIPRE-1 computer code, 11:50814 (BA;US) 
V Codes 
Evaluation of performance of eight CHF correlations with the 
VIPRE-1 computer code, 11:50814 (BA;US) 
CRITICAL PATH METHOD 
See PERT METHOD 
CRITICAL TEMPERATURE 
For superconducting transition use TRANSITION 
TEMPERATURE. 
Calculation Methods 
Predictive models for thermal hazards (lowest constant surface 
temperature at which material of given size and shape will 
self-heat to catastrophic destruction), 11:51872 (R;US) 


J Codes 
Study on criticality of nuclear fuel storage facility under the 
condition of low moderator density (JACS computer 
calculations), 11:50032 (R;JP;In Japanese) 


Meetings 
of KURRI symposium on criticality safety, 
11:50771 (R;JP;In Japanese) 
ENTS 


Specifications 
Physics case for a multiparticle detector system, 11:51736 
(R;CA) 
CROPS 
Anaerobic Digestion 
Engineering-design considerations for methane fermentation of 
energy crops. Annual report, October 1, 1984-September 30, 
1985. Volume 1, 11:50323 (R;US) 
Radionuclide Kinetics 
Transfer factors for Cs-137 and Pu-239 determined in the U.K. 
, 11:52052 (RA;NL) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CROSSFLOW COOLING TOWERS 
See COOLING TOWERS 
CROSSROADS PROJECT 
Underwater Explosions 
Internal dose assessment -- Operation Crossroads. Technical 
report, 11 January 1984-15 April 1985, 11:51899 (R;US) 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUDE OIL 
See PETROLEUM 
CRYOGENIC BUBBLE CHAMBERS 
Data Acquisition Systems 
High-automated system for film data mathematical processing, 
11:51823 (R;SU;In Russian) 
CRYSTALLINE ROCKS 
See METAMORPHIC ROCKS 
CRYSTALS 
See also DENDRITES 


Study of material properties using channeling radiation, 
11:52710 (R;US) 
CULTURAL OBJECTS 
Objects of historical and/or artistic value. 


analysis - a method for a non destructive 
analysis of found objects, 11:51478 (RA;AT;In German) 
CULTURAL RESOURCES 
Evaluation 
Archeological survey of the proposed Charity Lake 
Hydroelectric Project, upper Smith River Basin, Patrick and 
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Franklin Counties, Virginia. Final report, September 1984- 
May 1986, 11:50292 (R;US) 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 


Yields of fission products produced by thermal-neutron fission 
of /sup 243/Cm, 11:52672 (J;US) 
244 
Fission 
Investigations of nuclear structure and nuclear reactions 
induced by complex projectiles, 11:52579 (R;US) 
CURIUM IONS 
Electronic Structure 
Energy levels of the second spectrum of curium, Cm II, 
11:52433 (J;US) 
Infrared Spectra 
Energy levels of the second spectrum of curium, Cm II, 
11:52433 (J;US) 


Spectral Shift 
Energy levels of the second spectrum of curium, Cm II, 
11:52433 (J;US) 
Ultraviolet Spectra 
levels of the second spectrum of curium, Cm II, 
11:52433 (J;US) 
Visible Spectra 
Energy levels of the second spectrum of curium, Cm II, 
11:52433 (J;US) 
CURRENT-DRIVE HEATING 
Simulation 
Simulation model for lower hybrid current drive, 11:52786 
G;US) 
CUTTING TOOLS 
Diamonds 
Method for orthogonal cutting experiments with diamond 
tools, 11:51583 (R;US) 
Performance Testing 
Method for orthogonal 
tools, 11:51583 (R;US) 
CYCLOALKANES 


See also CYCLOHEXANE 
DECALIN 


Thermodynamic Properties 
Thermodynamics and rate of methanol conversion to 
hydrocarbons on zeolites. Final 
September 14, 1985 (Alkyicyclopent 
alkylcyclohexanes - Cs to Cis), 11:51530 Us) 
CYCLOHEXANE 


experiments with diamond 


Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, April 1-June 30, 1986, 
11:51531 (R;US) 


Properties 
ee eee 
ydrocarbons on zeolites. Final 
Steete 14 1985 (Alkyicyclopen 
alkylcyclohexanes - Cs to Cis), Moise Gua 
CYCLOHEXANONE 


Adsorption Heat 
Acid-base of coals and other solids, September 1, 
10h Anges 3 1986, 11:49684 (R;US) 
CYCLONE SEPARATORS 
Performance Testing 
Evaluation of hot-gas cleanup devices for use with advanced 
combined-cycle systems, 11:49672 (J;US) 
T 


‘echnology Assessment 
Selection of flyash filters for pressurized fluidized-bed 
combustors, 11:49697 (J;US) 


Financial analysis of medical cyclotron facilities, 11:52167 
(RA;AU) 


On preliminary definition of the central geometry in 
cyclotrons, 11:51727 (R;PL) 


Meetings 
Australian medical cyclotron workshop, 11:52159 (R;AU) 
CYLINDERS 
Objects of cylindrical shape. For containers see headings such as 
GAS CYLINDERS. 
Heating 
Critical dimensions of bodies in unsteady thermal conductivity 
problems, 11:51650 (TJ;GB) 
Thermal Conductivity 
Critical dimensions of bodies in unsteady thermal conductivity 
problems, 11:51650 (TJ;GB) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CZECHOSLOVAKIA 
Bilateral Agreements 
208. Agreement between the Republic of Austria and the 


11:50760 (R;AT;In German and Czech) 


D CODES 
New features of the DOE-2.1C energy analysis program, 
11:51019 (RA;US) 
D MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor D-1865 RESONANCES. 
Lifetime 
Lifetime measurements of hadrons containing heavy quarks, 
11:52480 (RA;US) 
Particle Production 
Recent results from ARGUS, 11:52483 (RA;US) 
Semileptonic Decay 
New results on charmed D meson decay, 11:52488 (RA;US) 
Weak Hadronic Decay 
New results on charmed D meson decay, 11:52488 (RA;US) 
D PLUS RESONANCES 
See D MESONS 
D RESONANCES 
See D MESONS 
D-1865 RESONANCES 
See D MESONS 
DARK MATTER 
See NONLUMINOUS MATTER 
DATA ACQUISITION 


Accuracy 
Accuracy of consumer diary records, 11:51061 (R;EC) 
DATA ACQUISITION SYSTEMS 
Data acquisition and processing system for time-of-flight 
neutron experiments, 11:51802 (R;SU;In Russian) 
Design 
Experimental and theoretical study of condensation in 
multicomponent vapors. report No. 6, 15 May-14 
August 1985, 11:51847 (R;US) 


Recording Systems 
Remote photonic data recording, 11:51860 (R;US) 
DATA ANALYSIS 
Use of multiattribute decision analysis in energy 
decision making in Wisconsin, 11:50855 (RA;US) 


S Codes 
Electronic shotbook, 11:52952 (RA;US) 
DATA BASE MANAGEMENT 


Computer Architecture 
GAMMA: a high performance dataflow database machine, 
11:53067 (R;US) 
Computer Codes 
GAMMA: a high performance dataflow database machine, 
11:53067 (R;US) 
E Codes 
Object and file in the EXODUS extensible 
database system, 11:53071 (R;US) 





DATA BASE MANAGEMENT 
| Codes 


I Codes 
Master data dictionary/directory for the Administrative 
Distributed Network, 11:53112 (R;US) 


of a data base in support of a large-scale 
scientific experiment, 11:51945 (R;US) 
V Codes 
Data base 


Vendor system written in 


dBASE III, 11:53073 (R;US) 
PROCESSING 


DATA 
Manipulation of unit facts. 


See also SPECTRA UNFOLDING 


Amplifiers 
Use of low power operational 
amplifiers, 11:51676 (R;US) 
Computer Codes 
Analysis software, 11:52953 (RA;US) 
DEC Computers 
System update, 11:52950 (RA;US) 


Digitizers 
PDS capability, 11:52951 (RA;US) 
Parallel Processing 
Distributed computing for signal processing: modeling of 
asynchronous parallel computation. Appendix D. Analysis of 
MIMD (Multiple Instruction Streams, Multiple Data 
streams) algorithms: features, measurements, and results. 
Master’s thesis, 11:53062 (R;US) 
Plotters 
User’s manual for SPLPLOT-2: a computer code for data 
plotting and editing in conversational mode, 11:53097 
(R;JP;In Japanese) 


Computer aided instruction for the Shipboard Nontactical 
ADP Program (SNAP-D), 11:53108 (R;US) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DATA TRANSMISSION SYSTEMS 
Modulation 
FM transmitter modulation linearity measurements, 
11:51680 (R;US) 
DAUGHTER PRODUCTS 
Body Burden 
Domestic and personal determinants of the contamination of 
individuals by household radon daughters, 11:52212 (R;US) 
DAYLIGHTING 
D Codes 
Daylighting simulation in DOE-2: theory, validation, and 
applications, 11:51037 (RA;US) 
DBP 
Materials Recovery 
Separation of uranium and dibutyl phosphate contained in 30 
vol % tributyl phosphate solvents, 11:51481 (R;US) 
DC TO DC CONVERTERS 
Modifications 
Tests with a line-commutated converter as a variable inductive 
load on the Bonneville Power Administration transmission 
system, 11:50493 (R;US) 
Uses 
Tests with a line-commutated converter as a variable inductive 
load on the Bonneville Power Administration transmission 
system, 11:50493 (R;US) 
DEBRIS (NUCLEAR) 


amplifiers in track-and-hold 


Computers manufactured by Digital Equipment Corporation. 


See also PDP COMPUTERS 


MORE system: a 
environment, 11:53115 (R;US) 
Memory Devices 
Cache evaluation and the impact of workload choice, 11:53127 
(BA;US) 
DECAHYDRONAPHTHALENE 
See DECALIN 
DECALIN 


oriented resource 


Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 12, May 1-July 31, 1986, 11:49657 (R;US) 
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DECALSO 
See ION EXCHANGE MATERIALS 
DECANE 
Phase Diagrams 
Multicomponent CO:/water/hydrocarbon phase behavior 
modeling: A comparative study, 11:49785 (J;US) 
Phase Studies 
Multicomponent CO:/water/hydrocarbon phase behavior 
modeling: A comparative study, 11:49785 (J;US) 


Determination of minimum miscibility pressure using a high- 
pressure visual sapphire cell, 11:49831 (BA;US) 
DECAY PRODUCTS 
See DAUGHTER PRODUCTS 
DECELERATION 
See ACCELERATION 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DEEP INELASTIC HEAVY ION REACTIONS 
Hartree-Fock Method 
Macroscopic approach to deep-inelastic collisions and 
asymmetric fission, 11:52656 (R;FR) 
Nuclear Reaction Kinetics 
Nuclear structure in deep-inelastic reactions, 11:52641 (R;US) 
Nuclear Structure 
Nuclear structure effects on the mechanism of deep inelastic 
collisions below 10 MeV/u, 11:52628 (R;FR) 
Transfer Reactions 
Nuclear structure in deep-inelastic reactions, 11:52641 (R;US) 
DEFENSE 
See NATIONAL DEFENSE 
DEFENSE ATOMIC SUPPORT AGENCY TRIGA-MK-F 
See AFRRI REACTOR 
DEGREE DAYS 
C Codes 
Calculation of variable-base degree-days and degree-nights 
from monthly average temperatures, 11:51091 (J;US) 
D Codes 
Calculation of variable-base degree-days and degree-nights 
from monthly average temperatures, 11:51091 (J;US) 
DELAYED RADIATION INJURIES 
See RADIATION INJURIES 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA RESONANCES (MESON) 
See MESON RESONANCES 


Solidification 
Selection principle of dendritic solidification the snowflake 
problem, 11:52729 (J;CH) 
DENELCOR COMPUTERS 


Los Alamos experiences with the HEP computer, 11:53125 
(BA;US) 
Artificial 


Intelligence 
Logic programming on the HEP, 11:53123 (BA;US) 
Computer Codes 
Los Alamos experiences with the HEP computer, 11:53125 
(BA;US) 
Solution of boundary-value problems on HEP, 11:53126 
(BA;US) 
Data Base Management 
A parallel linear algebra library for the denelcor HEP, 
11:53124 (BA;US) 
Parallel Processing 
A parallel linear 
11:53124 (BA;US) 
Los Alamos experiences with the HEP computer, 11:53125 
(BA;US) 
Solution of boundary-value problems on HEP, 11:53126 
(BA;US) 
Programming 
Logic programming on the HEP, 11:53123 (BA;US) 


library for the denelcor HEP, 
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DENITRIFICATION 
Catalysts 


Bulk metals as HDN catalysts, 11:49659 (RA;US) 
Catalytic methods for improved coal li 
hydrotreating. Quarterly report No. 3, March 23-June 22, 
1986, 11:49658 (R;US) 


New approaches to enhance hydrodenitrogenation of coal 
liquids, 11:49660 (RA;US) 
DENSIMETERS 
Radiometric Gages 
Gamma probe for mud density determination: Development, 
testing, and proving in field use, 11:51801 (R;DE;In German) 
DENTISTRY 
Radiology 
Measuring mandibular ridge reduction. The development of a 
radiological registration method and a clinical application in 
between complete denture and overdenture 


a comparison 
wearers, 11:52168 (R;NL) 
XYPENTOSE NUCLEIC ACID 


Disposal 
11:50083 (RA;US) 
DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPLETION (NUCLEAR FUELS) 
See BURNUP 
DEPOSITION 
For the laying down of a substance on a surface; for deposition of 
elements and nuclides in tissues of living organisms use 
RETENTION. 
Complex Terrain 
Problems in the assessment of dry deposition fluxes, 11:51976 
(RA;DE) 
Field Tests 
Assessment of gaseous sulfur dioxide depositions on surfaces 
covered with short grass by means of the gradient method, 
11:51975 (RA;DE;In German) 
U.S. dry deposition effort in the TULLA campaign, 11:51974 
(RA;DE) 
Information Needs 
Surface analysis methods, 11:50863 (R;US) 
Mathematical Models 
Mathematical models for determining dry deposition of 
atmospheric trace species, 11:51978 (RA;DE;In German) 
Methods 


American network - a method for measuring depositions, 
11:51972 (RA;DE;In German) 
Measurements of dry deposition of gases and particulates in the 
Netherlands using eddy correlation and gradient methods, 
11:51977 (RA;DE) 
Surface analysis methods, 11:50863 (R;US) 
Soils 


Aspects of dry NO- and NO:-deposition, 11:51979 (RA;DE;In 
German) 


DEPOSITS (GEOLOGICAL) 

See GEOLOGIC DEPOSITS 
DESERTRON 

See SUPERCONDUCTING SUPER COLLIDER 
DESOXYRIBONUCLEIC ACID 


See DNA 
DETECTION (RADIATION) 


Dynamic resonances in the reaction of fluorine atoms with 
hydrogen molecules, 11:51524 (J;US) 
Chemical Reactions 
Dynamic resonances in the reaction of fluorine atoms with 
hydrogen molecules, 11:51524 (J;US) 


Tritium permeation in stainless-steel structures exposed to 
plasma ions, 11:52836 (R;US) 


Equilibrium 
Critical review on vapor-liquid equilibrium of hydrogen 
isotope mixture for fusion application, 11:52851 (R;JP) 
Molecule Collisions 
State-resolved reaction dynamics. Final report, 1 November 
1984-31 October 1985, 11:52359 (R;US) 
DEUTERIUM COMPOUNDS 
Chemical Reaction Kinetics 
Structural, kinetic, and thermodynamic study of the reversible 
thermal C-H activation/reductive elimination of alkanes at 
iridium, 11:51545 (J;US) 
Long-Range Transport 
The use of heavy methanes as tracers in Antarctica, 11:52009 
(BA;US) 
Molecular Structure 
Structural, kinetic, and thermodynamic study of the reversible 
thermal C-H activation/reductive elimination of alkanes at 
iridium, 11:51545 (J;US) 


Thermodynamics 
Structural, kinetic, and thermodynamic study of the reversible 
thermal C-H activation/reductive elimination of alkanes at 
iridium, 11:51545 (J;US) 
DEUTERIUM HYDRIDE 
See HYDROGEN DEUTERIDE 
DEUTERIUM TARGET 
Antiproton Reactions 
Anti p-nucleus interaction, 11:52609 (R;US) 
Pion Reactions 
Tensor analyzing power in md.elastic scattering, 11:52599 
(R;CA) 
Proton Reactions 
Kinematical origin of relativistic effects in the Dirac equation 
based models of propagation of nucleons through nuclei at 
medium energies, 11:52603 (BA;US) 
Measurement of 2nd and 3rd order observables in 
pd elastic scattering, 11:52601 (BA;US) 
Nuclear physics studies with medium energy probes. Progress 
report and renewal proposal, 11:52576 (R;US) 
DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURC 
See NEUTRON SOURCE FACILITIES 
DEUTERON REACTIONS 


parameters (CALCDT code), 11:53081 (RA;BR;In 
Portuguese) 
Scattering 
Comments on deformed spi 
scattering, 11:52575 (R;FR) 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
Wave Functions 


it in inelastic d 


lynamic evolution of six-quark states, 
11:52570 (J;US) 
DEVELOPING COUNTRIES 
See also ARGENTINA 
BRAZIL 


Policy 
Environmental problems in Third World countries. Remedies 
to be offered by the industrialized countries, 11:52115 
(R;DE;In German) 
Food Processing 
Gamma irradiation for food preservation and sterilization of 
medical supplies, 11:50257 (RA;MY) 





Supplies 
Gamma irradiation for food preservation and sterilization of 
medical supplies, 11:50257 (RA;MY) 
Resource Conservation 
Consumption and protection of resources in developing 
countries, 11:50879 (R;DE;In German) 
DEVICES 
See BQUIPMENT 
DEVONIAN SHALES 
See BLACK SHALES 
DEXTRIN 


merentioncal Gnaimasoleonetely. Ot Sosa F- 
cyclodextrin inclusion complexes, 11:51540 (J;US) 
DIAGNOSTIC TECHNIQUES 
See also BIOMEDICAL RADIOGRAPHY 
SCINTISCANNING 


TOMOGRAPHY 


Comparative Evaluations 
parte mehr nes, epigastric sonograms and liver 
for comparative studies of various cases 
oie cathe, 1 11:52158 (R;DE;In German) 
DIAMONDS 


Diamond-anvil high-pressure cell with improved x-ray 
collimation system, 11:51865 (P;US) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIATOMS 


(Algae of the class Bacillariophyceae.) 
Biological Radiation Effects 


Effects of enhanced UV-B radiation and other stress factors on 
marine phytoplankton. Final report, 11:52218 (R;DE;In 
German) 


DIBARYON RESONANCES 
Partial Waves 
Partial wave analysis of pp -> NNz and dibaryon resonances, 
11:52451 (R;US) 


Search for dibaryons, 11:52595 (R;FR) 
DIBUTYL PHOSPHATE 
See DBP 
DIESEL ENGINES 
Calculation Methods 
Calculation of the operational behaviour of uniflow-scavenged 
two-stroke ship's diesel engines, 11:51177 (R;DE;GE) 
Energy Consumption 
Alaskan remote-site evaluation for fuel-cell energy systems. 
Final report, 15 January 1985-28 February 1986, 11:50960 
(R;US) 
Exhaust Gases 
Analysis of the costs of trap-oxidizer systems for 
heavy-duty diesel vehicles, 11:51949 (R;US) 
Dimensions of waste-gas boilers for diesel engines with 
regard to fouling of the heating surfaces, 11:51178 
(R;DE;GE) 
Heat Recovery 
Dimensions of waste-gas boilers for diesel engines with 
regard to fouling of the heating surfaces, 11:51178 
(R;DE;GE) 


Operation 
Calculation of the operational behaviour of uniflow-scavenged 
two-stroke ship's diesel engines, 11:51177 (R;DE;GE) 


Ships 
Calculation of the operational behaviour of uniflow-scavenged 
two-stroke ship’s diesel engines, 11:51177 (R;DE;GE) 
DIESEL FUELS 
Exhaust Gases 
Acute inhalation toxicity of diesel fuels (DF2 and DF1) used in 
Vehicle Engine Exhaust Smoke Systems (VEESS). 
Technical report, October 1978-August 1979, 11:51185 
(R;US) 
Acute inhalation toxicity of diesel fuels, MIL-F-46162-Referee 
Grade I(Arctic) and MIL-F-46162 Referee Grade 
Ii(regular), used in Vehicle Engine Exhaust Smoke Systems 
eg Technical report, February-May 1980, 11:51186 


ee 


polycyclic 
extract, 11:51487 (J;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL EQUATIONS 


See also NEUTRON DIFFUSION EQUATION 
PARTIAL DIFFERENTIAL EQUATIONS 


Solutions 
Asymptotics of the Titchmarsh-Wey! m-coefficient for 
integrable potentials, II, 11:53070 (R;US) 
D Codes 
Backward differentiation formulae revisited. Improvements in 
DEBDF and a new root solving code RDEBD, 11:52737 
(R;US) 
Numerical Solution 
Backward differentiation formulae revisited. 
DEBDF and a new root solving code RDEBD, 11 52737 
(R;US) 
R Codes 
Backward differentiation formulae revisited. Improvements in 
DEBDF and a new root solving code RDEBD, 11:52737 
(R;US) 
DIFFRACTION (ELECTRON) 
See ELECTRON DIFFRACTION 
DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 
DIFFUSE SOLAR RADIATION 
Algorithms 


Measuring and modeling solar irradiance on vertical surfaces, 
11:50313 (R;US) 
DIFFUSION WELDING 
Technology Assessment 
Silver solid-state bonding: a review and assessment, 11:51282 
(R;US) 
DIGESTER GAS 
See METHANE 
DIGESTIVE SYSTEM DISEASES 
See also LIVER CIRRHOSIS 
Diagnosis 
Radionuclide examination of motility disorders of the 
esophagus: a comparative study with manometry, 11:52173 
(R;NL) 
DIGITIZERS 
Evaluation 
Evaluation of fast transient digitizers, 11:51670 (R;US) 
Testing 
Evaluation of fast transient digitizers, 11:51670 (R;US) 
DIMETHYL KETONE 
See ACETONE 
DIMETHYL SULFOXIDE 
See DMSO 
DIODE TRANSISTORS 
See TRANSISTORS 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIOLS 


DIRECT CONTACT HEAT EXCHANGERS 
Bench-Scale Experiments 
Laboratory test results of the Fluidized-Bed Waste-Heat 
Recovery system, 11:51160 (BA;US) 
Corrosion Resistance 
Laboratory test results of the Fluidized-Bed Waste-Heat 
Recovery system, 11:51160 (BA;US) 
Design 
Vortex Flow Direct Contact Heat Exchanger 
design and performance, 11:51161 (BA;US) 
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Heat Recovery 
Vortex Flow Direct Contact Heat Exchanger 
design and performance, 11:51161 (BA;US) 
Performance T 
Laboratory test results of the Fluidized-Bed Waste-Heat 
Recovery system, 11:51160 (BA;US) 
Scale Control 
Laboratory test results of the Fluidized-Bed Waste-Heat 
Recovery system, 11:51160 (BA;US) 
Vortex Flow 
Vortex Flow Direct Contact Heat Exchanger 
design and performance, 11:51161 (BA;US) 
Waste Heat Utilization 
Laboratory test results of the Fluidized-Bed Waste-Heat 
Recovery system, 11:51160 (BA;US) 
DIRECT SOLAR RADIATION 
Algorithms 


Measuring and solar irradiance on vertical surfaces, 
11:50313 (R;US) 

DIRECTED-ENERGY WEAPONS 
Computerized Simulation 


Preliminary findings for integrated modeling 
directed energy weapons, 11:51574 (R;US) 
DIRECTIONAL DRILLING 


Meetings 
Directional drilling workshop summary report , 11:49647 
3U 
wididiaieneiians 
a drilling workshop summary report , 11:49647 


and simulation of 


DISINTEGRATION (FISSION) 
See FISSION 
DISINTEGRATION (NUCLEAR PARTICLE) 


Effect of capillary number on the residual saturation of a three- 
phase micellar solution, 11:49819 (BA;US) 


Chemical Composition 
“ae three-phase liquid-liquid equilibria, 11:49839 


Properties 
Surfactants for EOR: Olefin sulfonate behavior at high 
temperature and hardness, 11:49836 (BA;US) 
Rates 
A study of caustic consumption by clays, 11:49847 (BA;US) 
Chemical consumption during alkaline flooding: A comparative 
evaluation, 11:49846 (BA;US) 


Flow. visualization of the effects of interfacial tension on 
i eo 


“cain, of three-phase liquid-liquid equilibria, 11:49839 
Flow Vieulization 


Flow visualization of the effects of interfacial tension on 
displacement, 11:49833 (BA;US) 
Fluid Flow 


Flow visualization of the effects of interfacial tension on 
—— 


"Moding of tea sig qe, 1149899 


och had Intevestions 
A study of caustic consumption by clays, 11:49847 (BA;US) 
Chemical consumption during alkaline flooding: A comparative 
evaluation, 11:49846 (BA;US) 


DOLOMITE 
Porosity 


Stability 
New polymers for EOR applications, 11:49849 (BA;US) 
Thermal Degradation 
New polymers for EOR applications, 11:49849 (BA;US) 
Viscosity 
Flow visualization of the effects of interfacial tension on 
displacement, 11:49833 (BA;US) 
Viscous Flow 
Effect of capillary number on the residual saturation of a three- 
phase micellar solution, 11:49819 (BA;US) 
DISPLACEMENT GAGES 
Design 


Precision zero-home locator, 11:51866 (P;US) 


Precision zero-home locator, 11:51866 (P;US) 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATE FUEL 
See HEATING OILS 
DISTILLATE FUEL OIL 
See HEATING OILS 
DISTRICT COOLING 
Heat Transfer Fluids 
Optimal energy transmission fluids for District Heating and 
Cooling applications, 11:51165 (R;US) 
DISTRICT HEATING 
District heating systems in the Nordic countries. Status 
description 1983/1984, 11:51168 (R;NO;In Norwegian) 
ee 
District heating as an alternative to local heating systems, 
11:51167 ab Norwegian) 


Control Systems 
Application of a decentralized process signal transfer and 
patecuting qpetane tn the Glitdict Baie grid of Setngest 
Universite, 11:51169 (R;DE;In German) 
Heat Transfer Fluids 
Cooling applications, 11:51165 (R;US) 
Pipes 
Stress analysis of district heating systems. Part 2. Diagrams for 
dimensioning of the length of friction zones and shanks of 
pipe bends, 11:51604 (R;SE;In Swedish) 
DMSO 
Solvent Properties 
Picosecond dynamics of solvation: time-resolved fluorescence 
of 4-aminophthalimide in solution, 11:51535 (R;US) 
DNA 
Antigen-Antibody Reactions 
DNA damage in human cells. Progress report, August 1982- 
August 1983, 11:52125 (R;US) 
NMR Spectra 
DNA oligonucleotide conformations: high resolution NMR 
studies, 11:51532 (R;NL) 
DNA MISMATCH 
DNA Repair 
DNA damage in human cells. Progress report, August 1983- 
August 1984, 11:52124 (R;US) 
DNA REPAIR 


Biochemistry 
Molecular basis of the mutagenic and lethal effects of 
ultraviolet irradiation. Progress report, 1985-1986, 11:52126 


Document preparation guide, 11:53048 (R;US) 
Standardized Terminology 
Document preparation guide, 11:53048 (R;US) 
DOLOMITE 


Porosity 
Resolving pore space characteristics by rate-controlled 
porosimetry, 11:49787 (BA;US) 





DOMESTIC WASTES 
Atmospheric Explosions 


DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOMINIC PROJECT 
Alpha contamination monitoring, 11:51884 (R;US) 


Atmospheric Explosions 
Dominic, Fish Bowl series. Project Officer's report. 


and 
weapon flashes, 11:51902 (R;US) 
DOPED MATERIALS 
Energy Levels 
U* spectroscopic properties in Dsub(2d) with ThC, UCL 
and ThSiOQ,, 11:52421 (R;FR;In French) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE LIMITS 
Radiation Protection Laws 
Scientific knowledge currently available for radiation 
protection and its incorporation in radiation protection law, 
11:52722 (R;DE;In German) 
DOSE REDUCTION FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSE RELATIVE FACTOR 
See RADIOPROTECTIVE SUBSTANCES 


Calibration 
Fabricate, calibrate, Ae ene 
the CRRES (Combined Release and Radiation Effects 
Satellite). Technical report, 1 September 1984-31 August 
1985, 11:51784 (R;US) 


Operation 
Fabricate, calibrate, and test a dosimeter for integration into 
the CRRES (Combined Release and Radiation Effects 
Satellite). Technical report, 1 September 1984-31 August 
1985, 11:51784 (R;US) 


See DOSEMETERS 
DOSIMETRY 


1984, 11:52209 (R;US) 
DOUBLE BETA DECAY 
Introductory remarks on double beta decay and nuclear 
physics, 11:52587 (R;US) 
DOUBLET-3 DEVICE 
ICR Heating 
of long pulse heating systems for Doublet III-D, 
11:53038 (BA;GB) 
Ton Temperature 


11:52789 (J;AT) 
Neutral Atom Beam Injection 
ign of long pulse heating systems for Doublet III-D, 
11:53038 (BA;GB) 
Plasma Confinement 
Experimentally inferred ion thermal diffusivity profiles in the 
Doublet III tokamak: with neoclassical theory, 
11:52789 (J;AT) 
Diagnostics 


Large area position-sensitive X-ray detector for a Bragg crystal 
spectrometer, 11:51839 (J;NL) 
Thermal Diffusivity 
Experimentally inferred ion thermal diffusivity profiles in the 
Doublet III tokamak: Comparison with neoclassical theory, 
11:52789 (J;AT) 
DOW PUSHER 700 
See POLYAMIDES 


ERA-11/22 / 1686S 


DRELL MODEL 
Structure Functions 
structure functions measured with the Drell-Yan 
process, 11:52514 (R;US) 
DRF 


See RADIOPROTECTIVE SUBSTANCES 
DRIFT CHAMBERS 
Pulse Discriminators 
Universal discriminator for a proportional-drift detector, 
11:51816 (R;SU;In Russian) 
DRIFT (PLASMA) 
See PLASMA DRIFT 
DRILL BITS 
Design 
Use of si 
11:50377 (R;US) 
Performance Testing 
testing of high-pressure, high-speed PDC bits, 


data in the analysis of PDC bit designs, 


Effects of thermal and mechanical loading on PDC bit life, 
11:49779 (J;US) 
Wear 
Effects of thermal and mechanical loading on PDC bit life, 
11:49779 (J;US) 
Use of si 
11:50377 (R;US) 
DRILL CORES 
Image Processing 
Detecting fluid movement and isolation in reservoir cores 
using medical NMR imaging techniques, 11:49766 (BA;US) 
NMR Spectra 
Detecting fluid movement and isolation in reservoir cores 
using medical NMR imaging techniques, 11:49766 (BA;US) 
Stress Analysis 
In situ stress measurements in inclined holes in the North Sea: 
Application to water flooding and enhanced oil recovery, 
11:49861 (B;US) 
Stresses 
Viscoelastic constitutive model for determining in-situ stress 
magnitudes from enelastic strain recovery of core, 11:49775 
(R;US) 
DRILL HOLES 


data in the analysis of PDC bit designs, 


Heavy metals Cd, Pb, Cu, and Zn and other indications of 
ee river water, 
precipitation and valley sediments in the north-west of 
Erlangen, 11:52091 (R;DE;In German) 
Water Pollution Abatement 
Heavy metals Cd, Pb, Cu, and Zn and other indications of 
oee 2 ee river water, 
precipitation and valley sediments in the north-west of 
Erlangen, 11:52091 (R;DE;In German) 
Water Quality 
ARW annual report 1984, 11:52090 (R;DE;In German) 
DROPLETS 
Evaporation 
Explosive vaporization of small droplets, 11:52733 (R;US) 
DRUGS 
See also RADIOPROTECTIVE SUBSTANCES 


Complexes 
ee re ees the formation of B- 
cyclodextrin inclusion complexes, 11:51540 (J;US) 
Liquid Column 


Chromatography 
Separation of drug stereoisomers by the formation of B- 
Soaiusion comploues 11:51500 2U™ 





DRY SCRUBBERS 
Economics 
Performance and economics of a spray-dryer FGD system 
’ used with high-sulfur coal, 11:51947 (R;US) 
Performance 
Performance and economics of a spray-dryer FGD system 
used with high-sulfur coal, 11:51947 (R;US) 
DRY STORAGE 
Air oxidation of UO: fuel: Chalk River studies, 11:50000 
(RA;US) 
ison of the oxidation behavior of BNL, CRNL, and 
PNL UO, pellets, 11:49998 (RA;US) 
Comparison of spent fuel decay heat rate ORIGEN2 
predictions and calorimeter measurements, 11:50007 


(RA;US) 
and disposal of 


Concrete casks for storage, 
irradiated fuel, 11:49991 (RA;US) 

Criticality and shielding analysis of spent fuel storage packages, 
11:50013 (RA;US) 

Design of a horizontal concrete module and a dry shielded 
canister for use in an irradiated fuel storage system, 11:49993 
(RA;US) 

Destructive consolidation system, 11:49988 (RA;US) 

Development of the universal fuel rod consolidation machine 
tool, 11:49982 (RA;US) 

Dry storage systems using casks for long term storage in an 
AFR and repository, 11:49964 (RA;US) 

Dry storage technology from Transnuclear, ae 

Duke Power perspective of rod consolidation, 11:49977 
(RA;US) 

Evaluation of a PWR assembly subjected to air-storage, 
11:50004 (RA;US) 

Experimental tests and theoretical analysis of the heat transfer 

of CASTOR casks, 11:50008 (RA;US) 

Failed fuel rod ultrasonic detection system on Brown Boveri, 
11:49983 (RA;US) 

Fuel oxidation and release of aerosol from a leaking dry fuel 
storage container, 11:50001 (RA;US) 

Investigation of water-logged spent fuel rods under dry storage 
conditions, 11:50005 (RA;US) 

Key current structural issues in material selection for cask 
construction, 11:50011 (RA;US) 

Lesson learned and results of consolidation R & D program to 
date, 11:50020 (RA;US) 

LWR spent fuel rod behavior during long-term dry fuel 
storage conditions, 11:49997 (RA;US) 

Oxidation effects in breached spent fuel rods, 11:50002 
(RA;US) 

Packaging techniques for different types of spent fuel with 
respect to long term storage and final disposal, 11:49978 
(RA;US) 

ROBATEL RS 24 packaging, 11:49994 (RA;US) 

calculation techniques used in the design of storage 
systems, 11:50012 (RA;US) 

Shielding analyses for the REA-2023 and CASTOR-1C BWR 
storage casks, 11:50014 (RA;US) 

Single rod transfer, 11:50016 (RA;US) 

Special tools developed by combustion engineering for the 
EPRI/NUSCO/BG & E fuel consolidation demo program, 
11:50018 (RA;US) 

Spent fuel consolidation by single rod transfer, 11:49985 
(RA;US) 
conditions, 11:49999 (RA;US) 

Spent fuel decay heat calculations using ORIGEN-S, 11:50006 
(RA;US) 

Taking credit for fuel burnup in spent fuel rack design and 
ee ee ee ee cae 

TEM examination of oxidized LWR spent fuel, 11:50003 
(RA;US) 

Thermal analysis for spent fuel casks, 11:50010 (RA;US) 
Transnuclear’s spent fuel cask thermal evaluations, 11:50009 
(RA;US) 


Design 
Monitored retrievable storage (MRS) facility surge storage 
systems, 11:49969 (RA;US) 


DRYING 
Hygrometry 


Fuel Integrity 

Experimentally based spent fuel dry storage performance 
criteria, 11:49976 (RA;US) 

Predictions of dry storage behavior of zircaloy clad spent fuel 
rods using deformation and fracture map analyses, 11:49975 
(RA;US) 

Licensing 

Canadian experience storing irradiated CANDU fuel in 
concrete canisters, 11:49966 (RA;US) 

Progress in dry spent fuel storage licensing and rulemaking, 
11:49970 (RA;US) 

Safety-related aspects of interim dry spent fuel storage in the 
scope of atomic licensing procedures, 11:49965 (RA;US) 

Performance 

Cask consolidated spent fuel thermal analyses using the 
COBRA-SFS code, 11:49981 (RA;US) 

Cask storage of MOX spent fuels, 11:49996 (RA;US) 
Examination of intact and defected irradiated CANDU fuel 
bundles stored up to ~30 months in moist air at 150°C, 

11:49972 (RA;US) 

Lessons learned during start-up of a facility for storing spent 
LWBR fuel in dry wells at the Idaho Chemical Processing 
Plant, 11:49967 (RA;US) 

Performance Testing 

Analysis of spent fuel behavior in dry storage cask 
demonstrations in the West Germany, 11:49973 (RA;US) 

Behavior of spent LWR fuel in nitrogen and air, 11:49974 


US) 
Castor-V/21 PWR spent fuel storage cask performance test, 
11:49959 (RA;US) 
HYDRA and COBRA-SFS temperature calculations for 
CASTOR-IC, REA-2023, CASTOR-V/21, and TN-24P 


Post-test fuel basket evaluations of the CASTOR-V/21 cask, 
11:49960 (RA;US) 
REA-2023 BWR cask performance test, 11:49961 (RA;US) 
Spent fuel storage activities at the Surry Power Station, 
11:49968 (RA;US) 
Spent fuel dry storage performance in inert atmosphere, 
11:49971 (RA;US) 
Regulations . . . 
Progress in dry spent fuel storage licensing and rulemaking, 
11:49970 (RA;US) 
Safety 
Canadian experience storing irradiated CANDU fuel in 
concrete canisters, 11:49966 (RA;US) 
Safety-related aspects of interim dry spent fuel storage in the 
scope of atomic licensing procedures, 11:49965 (RA;US) 
Storage Facilities 
Addition of air-cooled dry vault storage facilities to operating 


Dry storage of spent nuclear fuel, 11:49987 (RA;US) 
Dry storage cask - DIORIT - Swiss experience, 11:49995 


(RA;US) 

ICPP dry storage capabilities for spent fuel, 11:49989 (RA;US) 

Treatment of wastes from a central spent-fuel rod 
consolidation facility, 11:50017 (RA;US) 

Wind effects on a natural convection cooled dry fuel store, 
11:49990 (RA;US) 


Testing 
storage demonstrations of Castor I and TN-1300 casks, 
11:49958 (RA;US) 
DRYERS 
See also SOLAR DRYERS 


of a heat flow dew-point hygrometer. Phase I. 
Final report, 11:51138 (R;US) 
DRYING 


Hygrometry 
Development of an ultraviolet absorption hygrometer for 
industrial dryers. Phase I. Final report, 11:51137 (R;US) 








DRY-TYPE COOLING TOWERS 
See COOLING TOWERS 


See DEUTERIUM COMPOUNDS 
DUAL-PURPOSE POWER PLANTS 
Performance 
Prepackaged gas cogeneration systems for hospitals, 11:50978 
DUBNA PULSED REACTOR 


See IBR-2 REACTOR 
DUCTS 


Liquid Flow 
flow in a rectangular duct with a non-uniform 
magnetic field, 11:52809 (R;US) 
Liquid-metal MHD flow in a duct whose cross section changes 


from a rectangle to a trapezoid, with applications in fusion 
blanket designs, 11:52808 (R;US) 
—, 


© Development ofa je-amied catered for cosl-meaa 

rocks. Mining research contract report, 11:49715 (R;US) 
Investigation of quartz dust sources and control mechanisms on 
surface-coal-mine operations. Volume 1. Results, analysis, 
and conclusions. Open File Report, June 1984-March 1086, 
11:49703 (R;US) 
Investigations of quartz dust sources and control mechanisms 
on surface-coal-mine operations. Volume 2. Appendices. 
Open file report, June 1984-March 1986, 11:49704 (R;US) 
Seasonal Variations 

Seasonal variation in i dust concentration in US coal 
edo mines. Report of Investigations, 11:49705 (R;US) 
D 


Short-pulse laser, 11:52947 (RA;US) 
DYMAC SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYSPROSIUM ALLOYS 


Magnetic ordering in intermetallics of the ThCrsSis type, 
11:51252 (RA;AT) 
YSPROSIUM CARBIDES 


Hydrolysis 

Hydrolysis of carbides of transition metals, 11:51506 (RA;AT) 

Order-Disorder Transformations 

Order and disorder in transition metal carbides and nitrides: 

experimental and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MsC and M:N, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 
(RA;AT) 

See also DYSPROSIUM CARBIDES 

DYSPROSIUM NITRIDES 


DYSPROSIUM 
DYSPROSIUM 


Crystal Structure 
New RsRhisX; compounds structurally related to ZraFeisP; 
type, 11:51417 (RA;AT) 
Lattice Parameters 
New RsRhisX; compounds structurally related to ZrsFeisP, 
type, 11:51417 (RA;AT) 
DYSPROSIUM NITRIDES 
Order-Disorder Transformations 
Order and disorder in transition metal carbides and nitrides: 
experimental and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MsC and MaN, where M is a 
a ne 


DYSPROSIUM OXIDES 
Color 
Oxides MsSbs0:2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 
(RA;AT) 
Crystal Structure 
Oxides MsSbsOi3 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 
(RA;AT) 
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DYSPROSIUM PHOSPHIDES 
Crystal Structure 
Symeetenent xpd seer Cnet 
isotypiclanthanoid cobalt phosphides, 11:51414 (RA;AT) 
Lattice Parameters 


Rypereeneee Oued mrecnens.of ener 
isotypiclanthanoid cobalt phosphides, 11:51414 (RA;AT) 


EARLY RADIATION INJURIES 


Migration 

Airborne LIDAR mapping of SF¢ concentration distributions 

for transport and diffusion studies, 11:52021 (R;US) 
EARTH CRUST 
Thickness 

Study of seismicity and earthquake hazard in northern 
Alabama and adjacent parts of Tennessee and Georgia. 
Summary report covering May 1980-July 1985, 11:52286 
(R;US) 


EARTH MAGNETOSPHERE 
See also MAGNETOTAIL 
PLASMASPHERE 


Gamma Sources 
ee ee 
from gamma-ray and neutron sources in the 
altitude range. Technical report, March 1967-March 1968, 
11:52347 (R;US) 
Neutron Sources 
Energy-deposition rates and radial and polar Compton currents 
from gamma-ray and neutron sources in the intermediate- 


altitude range. Technical report, March 1967-March 1968, 
11:52347 (R;US) 
Plasma Drift 
On the spatial between auroral emissions and 
magnetic signatures of plasma convection in the midday 
polar cusp and cap and positive 


Lateral variations in mantle P velocity for a tectonically 
regionalized earth, 11:52283 (R;US) 
BUILDINGS 


EARTH-COVERED 
Frequency Response Testing 
Vibration characteristics of full- and one-half scale structural 
models, 11:51083 (BA;US) 
Soil-Structure Interactions 


Vibration characteristics of full- and one-half scale structural 
models, 11:51083 (BA;US) 
Structural Models 
Vibration characteristics of full- and one-half scale structural 
models, 11:51083 (BA;US) 
EARTHQUAKES 
Ground Motion 
Strong ground motion data from the 1983 Borah Peak, Idaho 
earthquake 
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Reactor Safety 
Retrospective view of fast reactor safety: EBR-I to the present. 
Revison, 11:50703 (R;US) 
EBR-2 REACTOR 
Pressure Vessels 
Liquid metal reactor head designs in the USA. Heat and mass 
transfer considerations, 11:50578 (R;US) 
ECCS 
Simulation 
Thermal-hydraulic evaluation study of the effectiveness of 
emergency core cooling system for light water reactors, 
11:50768 (R;JP;In Japanese) 


Hydraulics 
Thermal-hydraulic evaluation study of the effectiveness of 
emergency core cooling system for light water reactors, 
11:50768 (R;JP;In Japanese) 


Thermal-hydraulic evaluation study of the effectiveness of 
emergency core cooling system for light water reactors, 
11:50768 (R;JP;In Japanese) 


Planetary ecology, 11:52012 (B;US) 
Chemistry 


Ecological - state-of-the-art. Revised version of GSF 
report OE-820, extended by list of publications 1968-1985, 
11:51970 (R;DE;In German and English) 


Occupations 
Employment and ecology. Towards an integration of 
employment and environmental policy, 11:52114 (R;DE;In 


Employment and ecology. Towards an integration of 
employment and environmental policy, 11:52114 (R;DE;In 


advanced composites. Final report, 
November 1984-28 July 1985, 11:51358 (R;US) 
EES 
See ENERGY EXTENSION SERVICE 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EHF RADIATION 
See MICROWAVE RADIATION 
EIGENVALUES 
Mathematical Models 
of the 


Development model for geothermal reservoirs, 11:50380 
(BA;US) 


ELASTIC SCATTERING 
Mathematical Models 
Numerical ing of the scattering of elastic waves in 
plates, 11:50571 (R;GB) -. 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 


See also LEAD-ACID BATTERIES 
METAL-NONMETAL BATTERIES 


Evaluation 
Evaluation of terrestrial hydrogen/nickel oxide batteries, 
11:50851 (R;US) 
Load 


Management 
Analysis of a customer-side-of-the-meter storage battery 
facility, 11:50423 (R;US) 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 
Electric Fuses 
Performance and test criteria for d-c fuses--Phase 2. Open file 
report 1 November 1983-31 August 1985, 11:49761 (R;US) 


Radiation induced noise signals in diagnostic cabling on the 
advanced test accelerator, 11:51770 (R;US) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONDUCTORS 
Physical Radiation Effects 
Transport and magnetism in the organic conductors in relation 
Senin Eaeiaeee 11:51371 (R;FR;In 
French) 
ELECTRIC CONTACTORS 


Rotating generators pore excludes DIRECT ENERGY 
CONVERTERS. 


See also ALTERNATORS 
SUPERCONDUCTING GENERATORS 


Investigations of oil-cooled, high-speed generators for service 
vehicles, 11:51587 (R;DE;In German) 
ELECTRIC MOTORS 
Efficiency 
Field measurements and determination of electric motor 
efficiency, 11:51124 (RA;US) 
Energy Conservation 
Field measurements and determination of electric motor 
efficiency, 11:51124 (RA;US) 
Load Analysis 
Saving electrical energy by reducing mechanical loads, 
11:51126 (RA;US) 
ELECTRIC POWER 
Cost 
Heavy ion fusion physics issues, 11:53039 (BA;JP) 
Conservation 


Electric energy savings from new technologies. Revision 1, 
11:50968 (R;US) 


Energy Shortages 
Analysis of residential, industrial and commercial sector 

responses to potential electricity supply constraints in the 
1990s, 11:50969 (R;US) 

Energy Supplies 

Generating resources supply curves, July 1, 1985, 11:50929 
(R;US) 

Market — 


ing gross market potentials for the Southeastern 
District, 11:50912 (R;US) 





Remaining gross market potentials for the Western District, 
11:50911 (RUS) 
gross market potentials for the Kentucky District, 
11:50860 (R:US) . 


pricing 
ICS project, 11:50487 (RA;US) 
Super Good Cents marketing and implementation 
(Electric powered energy efficient houses), 11:50913 (R;US) 


Metering 
Nonintrusive appliance load data acquisition, 11:50469 
(RA;US) 
Power Generation 
Generating resources supply curves, July 1, 1985, 11:50929 
(R;US) 
Rate Structure 
New technologies for pricing and marketing electricity: the 
ICS project, 11:50487 (RA;US) 
Time-of-Use Pricing 
Local control - experience with interlocking, 11:50455 
(RA;US) 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
Air Pollution Abatement 
Regional analysis of strategies to reduce SO/sub x/ emissions 
from electric utilities, 11:49698 (BA;US) 
Air Pollution Control 
Regional analysis of strategies to reduce SO/sub x/ emissions 
from electric utilities, 11:49698 (BA;US) 
Computerized Simulation 
simulation of the electric utility industry in Ilinois, 
11:50400 (RA;US) 


Status of commercial phosphoric acid fuel cell power plant 
system development in the United States, 11:50966 (BA;US) 
Energy Conservation 
Conservation poli 
report, 11:50906 (R;US) 
Rebates for energy saving equipment in the commercial and 
industrial sectors: a program evaluation, 11:51049 (RA;US) 


policy in the Pacific Northwest. Technical 


Salvaging fruit: finding and fixing data errors in the Hood 
River Conservation Project, 11:51048 (RA;US) 
Environmental Impact Statements 
Supplemental environmental assessment terminal expansion, 
11:50931 (R;US) 
Load Management 
Application of a load-shape simulation model (LOADSIM) for 
rn a. 11:50478 


Assessing the economic potential of load management 
commercial and industrial cool storage, 11:50483 (RA;US) 

Capsule history of load management, 11:50440 (RA;US) 

Case for cool storage, 11:50450 (RA;US) 

Chilled water storage system design and 
recommendations, 11:50473 (RA;US) 

Customer-side-of-the-meter battery storage: technology transfer 
strategy, 11:50944 (R;US) 

Customer sensitivity - the key, 11:50435 (RA;US) 

Data acquisition, 11:50468 (RA;US) 

Developing demand-side equipment to meet load management 
requirements in the 1990s, 11:50454 (RA;US) 

Development of a residential crushed rock heat storage 
furnace, 11:51062 (RA;US) 

Dual fuel heating, 11:50458 (RA;US) 

Dual fuel heating in North Carolina, 11:50460 (RA;US) 

Dual fuel heating programs in residential and commercial 
markets - a real success, 11:50461 (RA;US) 

Electric thermal storage - the sleeping giant, 11:50466 (RA;US) 

Emerging cool storage technologies, 11:50485 (RA;US) 

— eee 11:50475 
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Equity and efficiency of investments in demand-side 
management, 11:50482 (RA;US) 

Estimating the market penetration of cool storage at Florida 
Power & Light, 11:50453 (RA;US) 

Evaluating the performance of residential local and distributed 
logic load controllers, 11:50456 (RA;US) 

waa of controlled electric thermal storage heating 

11:50446 (RA;US) 

ineeaies aan ot dvoulc Gatndl demabi 11:50465 
(RA;US) 

Factors affecting radio switch availability in a direct load 
control system employing VHF radio communications, 
11:50445 (RA;US) 

Future opportunities, 11:50488 (RA;US) 

Hot rocks storage heating experience of the North Attleboro 
Electric Department, 11:50464 (RA;US) 

Ice storage systems that cost less than conventional systems - a 
breakthrough for building owners, 11:50474 (RA;US) 

Implementation of a large-scale direct load control system 
some critical factors, 11:50449 (RA;US) 

Interruptible/cooperative programs, 11:50463 (RA;US) 

LMSTM: an integrated decision support tool for market- 
oriented planners, 11:50480 (RA;US) 

Load control options, 11:50490 (RA;US) 

Load management, 11:50438 (RA;US) 

Load management at Virginia Electric & Power Company, 
11:50447 (RA;US) 

Load management at Hydro-Quebec: identification of needs 
and economic evaluation, 11:50481 (RA;US) 

Load shaping through energy marketing, 11:50459 (RA;US) 

Local control - experience with interlocking, 11:50455 
(RA;US) 

Marketing thermal storage, 11:50452 (RA;US) 

Modeling of energy management strategies with utility systems 
analysis model, 1 11:50477 (RA;US) 

Monitoring guidelines for commercial cool storage systems, 
11:50470 (RA;US) 

NAHB Research Foundation Smart House Project, 11:50486 


(RA;US) 

New technologies for pricing and marketing electricity: the 
ICS project, 11:50487 (RA;US) 

Nonintrusive appliance load data acquisition, 11:50469 
(RA;US) 

Nova Scotia load research and load management experiment, 
11:50467 (RA;US) 

Operating experience with an ice storage system: a case 
history, 11:50451 (RA;US) 

Opportunity for electric utilities, 11:50472 (RA;US) 

Overview of load t activity and experience in the 
United States, 11: 50441 (RA;US) 


Power of choice program, 11:50437 (RA;US) 

Residential demand control implementations, 11:50457 
(RA;US) 

Residential load control: a local control program summary, 
11:50462 (RA;US) 

Rural electric systems and load management, 11:50439 
(RA;US) 

Shift in priorities and the impact on load management, 
11:50436 (RA;US) 

Silicon crystal ball advanced load management technology & 
applications, 11:50444 (RA;US) 

Suggested EMS calculation methodologies, 11:51063 (RA;US) 

Thermal storage with ice harvesting systems, 11:50471 
(RA;US) 

Thermal storage air ing with clathrates and direct 
contact heat transfer, 11:50476 (RA;US) 

Thermal storage (heating and cooling), ee 

Tools for evaluation of demand side management impact 
transmission and distribution systems, 11:50479 (AUS) 

Use of general-purpose development system in support of a 
large-scale electrical distribution control system, 11:50443 
(RA;US) 


Use of radio broadcasts for tariff and load management in the 
UK, 11:50484 (RA;US) 
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Off-Peak Energy Storage 
Customer-side-of-the-meter battery storage: technology transfer 
strategy, 11:50944 (R;US) 
Public Opinion 
Public attitudes survey. A report prepared for the Electricity 
Supply Trade Union Council, 11:50943 (R;EC) 


Status of commercial phosphoric acid fuel cell power plant 
system development in the United States, 11:50966 (BA;US) 
ELECTRICAL EQUIPMENT 


Quality Assurance 

Follow-up of the evolution of the characteristics and 
performance of the equipments tested during a KALI 

campaign (Nuclear qualification), 11:50634 (R;FR;In French) 

Quulifeaton of safety Felted electrical equipment in France. 

methods, approach and test facilities (Nuclear qualification), 
11:50636 (R;FR) 
ELECTRICAL INSULATION 
Physical Radiation Effects 

Superheated-steam test of ethylene propylene rubber cables 
using a simultaneous aging and accident environment, 
11:50645 (R;US) 

ELECTRICAL INSULATORS 
Magnetism 

Magnetic ordering at low temperatures in some random 

superconducting and insulating compounds, 11:51389 (R;NL) 
ELECTRICAL TRANSIENTS 
Computerized Simulation 

Program system SETPOS. Version 3. User manual, 11:50418 
(R;DK;In Danish) 

Study of transients in power plants with special emphasis on 
the auxiliary supply. Pt. 2. Appendices to the technical main 
report, 11:50419 (R;DK;In Danish) 

Study of transients in power plants with special emphasis on 
the auxiliary supply. Pt. 1. Technical survey report of an 
industrial research education under the auspices of the 
Danish Academy of Technical Sciences, 11:50420 (R;DK;In 
Danish 


) 
ELECTRIC-POWERED VEHICLES 
See also HYBRID ELECTRIC-POWERED VEHICLES 
AC Systems 
' Performance test results for the EATON AC-3 developmental 
powertrain in an electric test bed vehicle, 11:51183 (R;US) 
Demonstration Programs 
Program management for the Hybrid Vehicles Program. Fifty- 
second and Final progress report, November 1985, 11:51182 
(R;US) 
management for the Electric and Hybrid Vehicles 
Program. Forty-first progress report, December 1984 and 
annual report for calendar year 1984, 11:51181 (R;US) 
Lead-Acid Batteries 
Predicting life of electric-vehicle and load-leveling lead-acid 
batteries from initial acceptance-test data by use of pattern- 
recognition analysis. Interim technical report, 11:50847 
(R;US) 
Performance Testing 
Test and evaluation of the zinc-chloride battery powered 
KUBVAN, 11:51184 (R;US) 
Zinc-Chlorine Batteries 
Test and evaluation of the zinc-chloride battery powered 
KUBVAN, 11:51184 (R;US) 
ELECTROCHEMICAL CELLS 


See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 


Anodes 
Development of a standard bench-scale cell for 
electrochemical studies on inert anodes. Inert 
Anode/Cathode Program, 11:51551 (R;US) 


ELECTROMAGNETIC FIELDS 
Biological Radiation Effects 
Studies on weak electromagnetic fields effects in chick 
embryos. Annual report, June 1985-June 1986, 11:52261 


symmetry iti 
1964, 11:51891 (R;US) 
ELECTROMAGNETIC INTERACTIONS 
See also ANNIHILATION 
PHOTON-PHOTON INTERACTIONS 
Reviews 
Electroweak interactions of quarks and leptons, 11:52501 
(R;CH) 
ELECTROMAGNETIC PULSES 
Program plan for EMP survivability of Navy C2 systems, 
11:51842 (R;US) 
Numerical Analysis 
EMP environmental codes for low-altitude bursts and ground 
sources. Technical report, October 1967-October 1968, 
11:51893 (R;US) 
ELECTROMAGNETIC RADIATION 


‘Riemann-space approach to the 
pe =r problem, 11:52735 (J;US) 
Resonance 
Theory of ap forces, 11:52767 (RA;JP) 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON BEAM TARGETS 
Computer Codes 
Direct implicit electromagnetic plasma code, 11:52910 
(RA;US) 
Energy Absorption 
Direct implicit electromagnetic plasma code, 11:52910 
(RA;US) 
Plasma Heating 
Direct implicit electromagnetic plasma code, 11:52910 
(RA;US) 
ELECTRON BEAMS 
Beam Bunching 
Pulse compression system for the ANL 20 MeV linac, 11:51738 
(R;US) 
Beam Dynamics 
Electron dynamics 
11:51731 (R;US) 
Beam Transport 
Vacuum-to-air interface for the advanced test accelerator beam 
director, 11:51771 (R;US) 
ELECTRON COLLISIONS 
See also ELECTRON-ION COLLISIONS 


Meetings 
SASP '86: Symposium on atomic and surface physics. 
Contributions, 11:52364 (R;AT) 
ELECTRON DIFFRACTION 
Research Programs 
Electron microscopy and diffraction. In the solid state group 
Physics Department, University of Oslo, 1976-1985, 11:51859 


(R;NO) 
ELECTRON DONOR 
See ELECTRONS 





ELECTRON DOSIMETRY 
Waveguides 


ELECTRON DOSIMETRY 
Fabricate, calibrate, and test a dosimeter for integration into 
the CRRES (Combined Release and Radiation Effects 
- Satellite). Technical report, 1 September 1984-31 August 
1985, 11:51784 (R;US) 
Wi 


‘aveguides 

Utilization of glass optical waveguides in electron and gamma 
ray dosimetry, 11:51814 (R;PL) 

ELECTRON GUNS 

Anodes 
Annual summary report on thermionic-cathode 


project. 
Progress report No. 3, 1 September 1984-31 August 1985, 
11:50959 (R;US) 


Annual summary report on thermionic-cathode project. 
Progress report No. 3, 1 September 1984-31 August 1985, 
11:50959 (R;US) 

eae 


Seas Center for Electron Microscopy. Users’ guide. 
Revised, 11:51856 (R;US) 
ELECTRON MICROSCOPY 
Research Programs 
Electron microscopy and diffraction. In the solid state group 
Physics Department, University of Oslo, 1976-1985, 11:51859 
(R;NO) 
ELECTRON MULTIPLIERS 
Iterative Methods 
Statistics of electron multiplication in multiplier phototube: 
iterative method, 11:51854 (R;ES;In Spanish) 
ELECTRON NEUTRINOS 
Rest Mass 
Status of neutrino mass experiments, 11:52473 (RA;US) 
ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON REACTIONS 
Inelastic 
Nuclear physics studies with medium energy probes. Progress 
report and renewal proposal, 11:52576 (R;US) 


Scattering 
Nucleons, mesons and quarks: the electron scattering approach, 
11:52699 (BA;US) 
Nucleons, mesons and quarks: the electron scattering approach, 
11:52674 (R;FR) 
ELECTRON SPECTROMETERS 
Design 
Design and construction of an electron-proton spectrometer. 
Technical 1 October 1964-30 September 1965, 
11:51782 (R;US) 


ere eer nan ne Caneren Anema 
resonance spectra. Application to porphyrins 
oun" eG numb eae baal opt 11:51548 
ELECTRON TRANSFER 
Not for CHARGE EXCHANGE. 
A Codes 
Implicit two-fluid simulation of electron transport in a plasma 
erosion opening switch, 11:51672 (R;US) 
ELECTRONIC CIRCUITS 


See also LOGIC CIRCUITS 
POWER CONDITIONING CIRCUITS 


Encapsulation 
Encapsulants for electronic components, 11:51675 (R;US) 
Physical Radiation Effects 
Effects of an electronic component radiation qualification 
aoe. on satellite longevity and shielding, 11:51678 


Switches 
pe ares oo gre a omen inl a cmne 
erosion opening switch, 11:51672 (R;US) 
ELECTRONIC DATA PROCESSING 
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plan for EMP survivability of Navy C2 systems, 
11:51842 (R;US) 
Radiation Hardening 
ntal determination of the low-energy spectral 
component of cobalt-60 sources. Technical report, 11:50251 
(R;US) 
Program plan for EMP survivability of Navy C2 systems, 
11:51842 (R;US) 


Tribological sinks in emerging 
robotics, 11:51143 (R;US) 
Wear 
Tribological sinks in emerging 
robotics, 11:51143 (R;US) 
ELECTRON-ION COLLISIONS 
Cross Sections 
Electron impact ionization of heavy ions: some surprises, 
11:52430 (R;US) 
ELECTRON-NUCLEON INTERACTIONS 
Cross Sections 
Y-scaling, FSI and the choice of a scaling variable, 11:52678 
(R;FR) 
Response Functions 
ey FSI and the choice of a scaling variable, 11:52678 
3FR) 


industries: electronics and 


Y-scaling, FSI and the choice of a scaling variable, 11:52678 
(R;FR 


ELECTRON-POSITRON INTERACTIONS 

Meetings 
Introduction and summary, 11:52466 (RA;US) 

Monte Carlo Method 
Monte Carlo simulation of two-photon processes, 11:52513 

(R;NL) 

Multiple Production 
e*-e~ hadronic multiplicity distributions, 11:52516 (R;US) 
Hadron production at PEP/PETRA, 11:52479 (RA;US) 
PEP/PETRA searches for monojets, 11:52477 (RA;US) 


e*-e~ hadronic multiplicity distributions, 11:52516 (R;US) 
Pair Production 
Energy distribution of leptons from e* e~ —- W* W-, 11:52506 
(R;US) 
Particle Production 
e*-e- hadronic multiplicity distributions: we Waihi) de 
Poisson, 11:52517 (R;US) 
Forward-backward asymmetries for e-italict e~—>Z*»b-barb,t- 
italic-bart-italic and physics beyond the standard model, 
11:52533 (J;US) 


Hadronization dynamics at HiLum PEP: studies of the 
behavior of the fields between partons, 11:52469 (RA;US) 

New particle searches, 11:52470 (RA;US) 

ity of B° - B vector® mixing in the e* e~ — BB 

vector X reaction at Vs ~ 15 - 30 GeV, 11:52472 (RA;US) 

“see 11:52547 

;US) 

Recent results from Doris II, 11:52481 (RA;US) 

Recent results from ARGUS, 11:52483 (RA;US) 

Results from CLEO, 11:52482 (RA;US) 

Search for new particles at PEP and PETRA, 11:52476 
(RA;US) 

Signatures for technicolor, 11:52535 (J;US) 

Signatures of supersymmetry in e*~ collisions, 11:52546 
(RA;US) 

Single photon searches at PEP, 11:52478 (RA;US) 

Supersymmetry 


Photon plus missing energy in polarized e~ and e* collisions, 
11:52527 (R;CA) 
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ELECTRON-RING ACCELERATORS 


Thirty-channel information and measuring system for 
determining the KVTI-20 accelerator synchrotron. 
power and angular distribution, 11:51753 (R;SU;In Russian) 
ELECTRONS 
See also TRAPPED ELECTRONS 


Auroral electron acceleration by lower-hybrid waves, 11:52355 
(R;GB) 


Range 
Effect of phase on the stopping and range distribution of low- 
energy electrons in water, 11:51562 (J;US) 


Operation Argus. Satellite measurements, 11:51900 (R;US) 
ELECTROSTATIC A ACCELERATORS 
See also PELLETRON ACCELERATORS 
Electric 
Estimate of MIMAS di 
collisions, 11:51730 (R;US) 
ELECTROSTATIC PRECIPITATORS 
Operation 


Configurational testing of electron beam ionization for coal fly 
ash precipitators. Quarterly report No. 4, May 4-August 4, 
1984, 11:51964 (R;US) 


ep rena a hee ng ye = ni 

ash precipitators. Quarterly report No. 7, February 5-May 4, 
1985, 11:51961 (R;US) 
Assessment 


Selection of flyash filters for pressurized fluidized-bed 


rates due to electron neutral 


Study based on trace elements of differentiated metabasic rocks 
from the Machado-MG region, 11:52310 (R;BR;In 
Portuguese) 

ELLIOT LAKE 
Uranium Mines 
Study of facilities relative to stabilization of uranium mill 
tailings at Elliot Lake. Final report, 11:50123 (R;CA) 
EMANOMETERS 
Measurement instrumentation, 11:51793 (R;US) 
EMBRYOS 
Biological Radiation Effects 

Studies on weak electromagnetic fields effects in chick 
embryos. Annual report, June 1985-June 1986, 11:52261 
(R;US) 


Maternal reaction to irradiation of embryos (mouse), 11:52225 


(RA;AU) 
EMC EFFECT 
Polarization transfer in inelastic scattering and pionic models of 
the EMC effect, 11:52701 (BA;US) 
What lepton scattering reveals about quarks in nuclei, 11:52698 
(BA;US) 


Reviews 
EMC effect, 11:52673 (R;US) 


See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLANS 
Evaluation 
New Mexico Hazardous Materials Emergency Response 
“ Program: scenarios, testing, and evaluation, 11:50036 (R;US) 
New Mexico Hazardous Materials Emergency Response 
Program: scenarios, testing, and evaluation, 11:50036 (R;US) 
PROVISIONS 


See EMERGENCY PLANS 


EMISSION COMPUTED TOMOGRAPHY 
See also POSITRON COMPUTED TOMOGRAPHY 
Clinical experience of the radioimmunoscintigraphy with the 
123-I-anti-CEA-Fab(No. 35)-fragment, 11:52146 (RA;CH;In 
German) 


EMP 

See ELECTROMAGNETIC PULSES 
EMPLOYEES 

See PERSONNEL 


Molecular basis of the mutagenic and lethal effects of 
ultraviolet irradiation. Progress report, 1985-1986, 11:52126 
(R;US) 

DNA Sequencing 

Genetics of the restriction systems DpnI and 
DpnIl revealed by and recombination in 
Streptococcus pneumoniae, 11:52119 (R;US) 

DNA-Cloning 


Genetics of the complementary restriction systems DpnI and 
Dpnll revealed by cloning and recombination in 
pneumoniae, 11:52119 (R;US) 
ENERGY 


See also NUCLEAR ENERGY 
SOLAR ENERGY 
Evaluation 
Inventory of evaluated documents of energy research, 11:50885 
(R;SE;In Swedish) 
Market 
Northwest energy markets: 1986, 11:50857 (R;US) 
Research 
Inventory of evaluated documents of energy research, 11:50885 
(R;SE;In Swedish) 
ENERGY ANALYSIS 
Use of multiattribute decision analysis in energy program 
decision making in Wisconsin, 11:50855 (RA;US) 
C Codes 
Calculation of variable-base degree-days and degree-nights 
from monthly average temperatures, 11:51091 (J;US) 
D Codes 
Calculation of variable-base degree-days and degree-nights 
from monthly average temperatures, 11:51091 (J;US) 
Retrofit energy studies of a recreation center, 11:51113 (J;US) 
User-effect validation tests of the DOE-2 building energy 
analysis computer program, 11:51116 (J;US) 
Data Analysis 
Salvaging fruit: finding and fixing data errors in the Hood 
River Conservation Project, 11:51048 (RA;US) 
ENERGY AUDITS 
Computerized Simulation 
Summary of recent activities on building energy simulation 
analysis in North America, 11:50995 (RA;US) 
Survey of simulation technology in Japan and Asia, 11:50997 


(RA;US) 

Survey of simulation technology in Australia and New 
Zealand, 11:50998 (RA;US) 

Use of building energy simulation from the building owners 


energy conservation research 
for end-use cactanaaien, 11:51144 (R;US) 


Status of federal energy funding, 11:50993 (RA;US) 
Computerized Simulation 
Summary of recent activities on building energy simulation 
analysis in North America, 11:51046 (RA;US) 
Contracts 
Shared savings financing, 11:50982 (RA;US) 
Control Systems 
Economic evaluation of control systems under new tax 
provisions, 11:50983 (RA;US) 





ENERGY CONSERVATION 
Decision Making 


Decision Making 
ee projects: using PERT/CPM 
for project management and evaluation, 11:50994 (RA;US) 
Use of multiattribute decision analysis in energy 
decision making in Wisconsin, 11:50855 (RA;US) 
Environmental Impacts 
Environment and conservation in energy research and 
development: assessing the adequacy of federal programs, 
11:50888 (R;US) 


Master Plan for improving energy efficiency, 11:51082 
(BA;US) 


Expenditures 
Status of federal energy funding, 11:50993 (RA;US) 
Financial Incentives 
Bonneville Power Administration’s purchase of energy savings, 
11:50948 (BA;US) 
Rebates for energy saving equipment in the commercial and 
industrial sectors: a program evaluation, 11:51049 (RA;US) 
Institutional Factors 
Social logic of energy conservation in industrial society: Five 
theses on limitations and possibilities, 11:50909 (R;DE) 


Hessian law on economical, rational, socially ieee 
environmentally acceptable energy utilization - 
conservation ioe - 1985, 11:50918 (R;DE;In Guueny 

Planning 

Energy Prospectus, 11:50922 (J;US) 

Master Plan for improving energy efficiency, 11:51082 
(BA;US) 


Decision making in conservation projects: using PERT/CPM 
for project management and evaluation, 11:50994 (RA;US) 


Implications of household attitudes toward energy 
conservation in the Pacific Northwest, 11:51173 (R;US) 
Public Poticy 
Industrial sector technology use model, 11:51125 (RA;US) 
Public Relations 
Social logic of energy conservation in industrial society: Five 
theses on limitations and possibilities, 11:50909 (R;DE) 
Research Programs 
Division of Residential Programs, Office of Conservation. 
Fiscal year 1986 program and project summary, 11:51053 
(R;US) 
Technology Assessment 
Electric energy savings from new technologies. Revision 1, 
11:50968 (R;US) 
Weatherization 
Salvaging fruit: finding and fixing data errors in the Hood 
River Conservation Project, 11:51048 (RA;US) 
ENERGY CONSUMPTION 
See also FUEL CONSUMPTION 
A Codes 
Technical enhancements to the ASEAM2 program, 11:51007 
(RA;US) 
Codes 


BESA, Canada’s solution to the user interface, 11:51013 
(RA;US) 

BLAST input preprocessors, 11:51020 (RA;US) 

Codes 


CALPAS4 and beyond: microcomputers, graphics, and 
building energy simulation, 11:51004 (RA;US) 

Computer modeling of the building design with the compu’ 
nee 11: aaa 


Simplified microcomputer method for heating and cooling 


calculations used in the computerized instrumented 
residential audit (CIRA), 11:51010 (RA;US) 


Computer Graphics 
Place of computer graphics in building energy simulation, 
11:51012 (RA;US) 
Computerized Simulation 


AI: does it have a place in building simulation?, 11:51016 


(RA;US) 
Analytical and empirical validation of dynamic thermal 
building models, 11:51029 (RA;US) 


Cc 
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Arguing for energy analysis - experience of the US Army 
Corps of Engineers with energy analysis during design, 
11:51023 (RA;US) 

Bringing order to the energy simulation process, 11:51045 


(RA;US) 

Building designer-friendly software “micro computer 
simulation that goes beyond user friendly”, 11:51041 
(RA;US) 

Building energy simulation and the architect, 11:51000 


(RA;US) 

Building energy simulation in the engineer's office - a useful 
tool, 11:51002 (RA;US) 

Building energy simulation from the manufacturer's 
perspective, 11:51003 (RA;US) 

Building simulation extended - the process connection, 
11:51015 (RA;US) 

the effects of weather on commercial building 

energy use, 11:51027 (RA;US) 


building energy si 
programs in a heating climate, 11:51030 (RA;US) 
Demonstrated cost avoidance through building energy 
simulations and economic analyses, 11:51024 (RA;US) 
Development of simplified design tools using a new approach 
to building energy simulations, 11:51035 (RA;US) 


: ; 
saving options, 11:51008 (RA;US) 
Energy and cost effectiveness of design alternatives for an 
administration building in Kansas, 11:51025 (RA;US) 
International Energy Agency building simulation comparison 
and validation study, 11:51028 (RA;US) 
Macrodynamics: a unified framework for building energy 
analysis, 11:51021 (RA;US) 
Meeting the researcher's needs in building energy simulation, 
11:51001 (RA;US) 
Plan for the development of the next-generation building 
energy analysis computer software, 11:51044 (RA;US) 
Real time simulation in building automation systems, 11:51014 
(RA;US) 
Recent developments of building energy simulation tools in 
Europe, 11:50996 (RA;US) 
Cost 
Case study: actual energy cost/usage reductions, 11:50990 
(RA;US) 
D Codes 
ison of empirically measured end-use metered data 
with DOE 2.1 simulations, 11:51031 (RA;US) 
Discovering the unexpected through the use of the DOE-2.1 
building energy simulation program, 11:51026 (RA;US) 
New features of the DOE-2.1C energy analysis program, 
11:51019 (RA;US) 
Residential window performance analysis using regression 
procedures, 11:51038 (RA;US) 
E Codes 
ECAP: an energy and cost analysis program for 
microcomputers, 11:51009 (RA;US) 
ESP system: towards a new generation of building energy 
analysis program, 11:51022 (RA;US) 
ESPRE 1.2: a microcomputer program for residential hourly 
energy use analysis, 11:51011 (RA;US) 
Validation of energy simulation program for passive solar 
house, 11:51039 (RA;US) 
Environmental Impacts 
Good news about energy, 11:50871 (R;US) 
H Codes 
HASP/ACSS: simulation program for energy consumption of 
air conditioning systems, 11:51018 (RA;US) 
Overview of HVACSIM*, a dynamic building/HVAC/control 
systems simulation program, 11:51017 (RA;US) 
I Codes 
Industrial sector technology use model, 11:51125 (RA;US) 
P Codes 
Simplified energy analysis of residences, 11:51042 (RA;US) 
Planning 


Energy Prospectus, 11:50922 (J;US) 
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S Codes 
SUNCODE-PC: a microcomputer version of SERI/RES, 
11:51006 (RA;US) 
SUNHOUSE: a mi program to estimate 
conservation and solar benefits, 11:51043 (RA;US) 
Socio-Economic Factors 
Energy consumption in dwellings. Some findings of the Before 
and After study, 11:51052 (R;GB) 
T Codes 
TrakLoad - analysis and energy audits in commercial 
buildings, 11:51005 (RA;US) 
U Codes 
Measured performance and computer simulation of two 
unheated passive solar test cells in the Pacific Northwest, 
11:51040 (RA;US) 
ENERGY CONVERSION 


Mutagenic and carcinogenic compounds from energy 
generation. Final report (Scandinavia), 11:50869 (R:NO) 
Coal 
Energy conversion processes using sulphuric acid as coal 
oxidant, 11:49755 (R;DE;In German) 
Eavironmental Impacts 
Mutagenic and carcinogenic compounds from energy 
generation. Final report (Scandinavia), 11:50869 (R;NO) 
Relative contribution of air pollutants from various sources to 
man and the environment (Scandinavia), 11:50868 (R;NO) 
Health Hazards 
Relative contribution of air pollutants from various sources to 
man and the environment (Scandinavia), 11:50868 (R;NO) 


Mutagens 
Mutagenic and carcinogenic compounds from energy 
Final report (Scandinavia), 11: 50869 (R:NO) 
a a me mga 
" hencscs of tenon Hiagaian Revidensd anaume 
(R;US) 
ENERGY MANAGEMENT 
Energy management annual report, fiscal year 1985, 11:50910 
(R;US) 
FEMP Update: Federal Energy Management activities, Jul 
1986, 11:50907 (R;US) 
Ee ee ee 


program, 11:50975 (RA;US) 


Microcomputer applications in energy management, 11:50981 
(RA;US) 


Developing and monitoring a corporate energy management 
program, 11:50975 (RA;US) 
ENERGY MANAGEMENT 
Computerized Control Systems 
Additional savings opportunities for energy management 
ssstemn weds vio laielowal nae Minegeaeeh, TAR 
(RA;US) 
Utilizing EMS for productivity improvement, 11:50989 
(RA;US) 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 
National Energy Policy Plan projections to 2010, 11:50916 
(RUS) 
Argentina 
Argentina - energy situation. 1984, 11:50919 (R;DE;In German) 
Environmental Policy 
Review and analysis of the impact of new source construction 
permitting on energy facilities. Experience with regulation of 
prevention of significant deterioration, 11:50862 (R;US) 


Sociology 
Energy for the benefit of humans, 11:52116 (R;DE;In French 
and German) 
SECURITY ACT 
Comprehensive strategy report, 11:50926 (R;US) 


Summary of major provisions of Title 1 of the Energy Security 
Act (p.l. 96-294), 11:50921 (R;US) 
SECURITY CORPORATION 


8 role as a determinant of US economic 
activity, 1890-1985, 11:50858 (R;US) 
Environmental Impacts 
Environment and conservation in energy research and 


Shelf) 
assessment. Volume 1, 11:49873 (R;US) 
OCS (Outer Continental Shelf) oil and gas - an environmental 
assessment. Volume 2. Appendix A - appendix K, 11:49874 


(R;US) 

OCS (Outer Continental Shelf) oil and gas - an environmental 
assessment. Volume 3. Effect of natural phenomena on OCS 
gas and oil development, 11:49875 (R;US) 

OCS (Outer Continental Shelf) oil and gas - an environmental 
assessment. Volume 4. Potential onshore effects of oil and 
gas production on the Atlantic and Gulf of Alaska Outer 
Continental Shelf, 11:49876 (R;US) 

OCS (Outer Continental Shelf) oil and gas - an environmental 
assessment. Volume 5. Potential effects of 
hypothetical oil discharges in the Atlantic Coast and Gulf of 
Alaska, 11:49877 (R;US) 

Permits 

Review and analysis of the impact of new source construction 
permitting on energy facilities. Experience with regulation of 
prevention of significant deterioration, 11:50862 (R;US) 

Research Programs 
Energy research and development profile of Australia, 
11:50883 (R;US) 
ENERGY STORAGE SYSTEMS 

Design 

Assessing the economic potential of load management 
commercial and industrial cool storage, 11:50483 (RA;US) 

Chilled water storage system design and operating 
recommendations, 11:50473 (RA;US) 

Economic Analysis 
Equipment sizing concepts for ice storage systems, 11:50475 

(RA;US) 


Ice storage systems that cost less than conventional systems - a 
breakthrough for building owners, 11:50474 (RA;US) 


Efficiency 
contact heat transfer, 11:50476 (RA;US) 
Feasibility Studies 
Thermal storage (heating and cooling), 11:50489 (RA;US) 
Performance 
Chilled water storage system design and operating 
recommendations, 11:50473 (RA;US) 
Emerging cool storage technologies, 11:50485 (RA;US) 
ENERGY SUPPLIES 
Argentina 
Argentina - energy situation 1984, 11:50919 (R;DE;In German) 
ENGINEERED SAFETY SYSTEMS 


See also AIR CLEANING SYSTEMS 
CONTAINMENT SYSTEMS 
ECCS 


Metal-Nonmetal Batteries 
Age-related degradation 
cells, 11:50789 (R;US) 
ENGINEERING 
See also NUCLEAR ENGINEERING 
Abstracts 
Technical abstracts for the period July-December 1985, 
11:51572 (R;US) 
Codes 
SUPES: a Software Utilities Package for the Engineering 
Sciences, 11:53111 (R;US) 
PERSONNEL 


of naturally-aged class 1E battery 


Educating todays engineering manager, 11:53058 (R;US) 





Heat Recovery 


ENGINES 
For machines with self-contained energy sources; for machines 
utilizing external energy sources for normal operation see 
MOTORS. 
See also ROCKET ENGINES 
Heat Recovery 
Fluid bed waste heat recovery performance in a hostile 
environment, 11:51159 (BA;US) 


See UNITED KINGDOM 
ENHANCED RECOVERY 
See also MICROBIAL EOR 
Economic Analysis 
The status and potential of enhanced oil recovery, 11:49790 
(BA;US) 
Environmental Impacts 
Disposal of EOR and waste fluids. Final report, 11:49869 
(RUS) 


Meetings 
Proceedings of the SPE/DOE fifth symposium on enhanced 
oil recovery, 11:49805 (B;US) 


Monitoring 
Use of monitor observation wells in the monitoring and 
evaluation of oil recovery projects, 11:49795 (BA;US) 
Technology Assessment 
The status and potential of enhanced oil recovery, 11:49790 
(BA;US) 
Waste Water 
Disposal of EOR and waste fluids. Final report, 11:49869 


See also BIOSPHERE 


Monitoring 
1985 environmental monitoring report, 11:52013 (R;US) 
Environmental monitoring report. United States Department of 
, Paducah Gaseous Diffusion Plant. 
1985, 11:50154 (R;US) 
ENVIRONMENTAL EXPOSURE PATHWAY 
Wind 


Vectorization of a computer code for wind field calculation, 
11:53094 (RA;JP;In Japanese) 
ENVIRONMENTAL IMPACTS 
This descriptor is to be used to describe the possible effects on the 


parameters required for 
Specimen Bank, 11:52036 aDele German) 
ENVIRONMENTAL POLICY 

Environment and conservation in energy research and 

development: assessing the adequacy of federal programs, 

11:50888 (R;US) 
President's environmental program, 1979, 11:50872 (R;US) 

Economics 


Investive and current costs of environmental protection in the 
Federal Republic of Germany. Status report on the 
assessment of environmental expenditures, 11:50866 


(R;DE;In German) 
Preventive environmental policy and technology adaptation, 
11:52112 (R;DE;In German) 
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leieaidintones auttuans Towards an integration of 
employment and environmental policy, 11:52114 (R;DE;In 
German) 
Political Aspects 
National policy styles and the environment. Britain and West 


reprinted from the sixth 
annual report of the Council on Environmental Quality, 
11:51991 (R;US) 
Data Base Management 
Directory of environmental data bases, 11:50874 (R;US) 
Research Programs 
Environmental quality - 1978. Ninth annual report of the 
Council on Environmental Quality, 11:50873 (R;US) 
Reviews 
Environmental quality - 1978. Ninth annual report of the 
Council on Environmental Quality, 11:50873 (R;US) 
EOR 
See ENHANCED RECOVERY 
EPOXIDES 
Caring 
Autocatalytic cure kinetics from isothermal DSC 
measurements, 11:51441 (R;US) 
Photochemical Reactions 
studies of 1,4- and 1,2-epoxy compounds containing 1,2- 
dibenzoylalkene moieties, 11:51558 (J;US) 
Photolysis 
Photochemical transformations and laser flash 
studies of 1,4- and 1,2-epoxy compounds containing 1,2- 
dibenzoylalkene moieties, 11:51558 (J;US) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPR 
See ELECTRON SPIN RESONANCE 
EQUATIONS 
See also DIFFERENTIAL EQUATIONS 
REACTOR KINETICS EQUATIONS 
Numerical Solution 
A parallel linear 
11:53124 (BA;US) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA 
Three-dimensional free boundary calculations 
Green's function method, 11:52738 (R;US) 
EQUIPMENT 
Use of a more specific term is recommended. 
See also CONTROL EQUIPMENT 
ELECTRICAL 


library for the denelcor HEP, 
using a spectral 


EQUIPMENT 
ONIC EQUIPMENT 
FIELD PRODUCTION 
HEAT RECOVERY EQUIPMENT 
LABORATORY EQUIPMENT 
MATERIALS HANDLING EQUIPMENT 
MILITARY EQUIPMENT 
MINING EQUIPMENT 
OPTICAL EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
REMOTE VIEWING 


ELECTR 


and electrical equipment program (EDQP), 11:50643 (R;US) 
ERBIUM 156 
Effect of alignments on the shape of /sup 158/Yb, 11:52649 
(J;US) 
Yrast States 
Effect of alignments on the shape of /sup 158/Yb, 11:52649 
(J;US) 
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Magnetic ordering in intermetallics of the ThCraSis type, 
11:51252 (RA;AT) 
ERBIUM BORIDES 
Crystal Structure 
Ternary system erbium-boron-carbon. Isothermal section at 
1500 deg C, 11:51334 (RA;AT) 
Phase Diagrams 
Ternary system erbium-boron-carbon. Isothermal section at 
1500 deg C, 11:51334 (RA;AT) 
ERBIUM CARBIDES 
Order-Disorder Transformations 
Order and disorder in transition metal carbides and nitrides: 
tal and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MaC and MeN, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 
(RA;AT) 
Phase Diagrams 
Ternary system erbium-boron-carbon. Isothermal section at 
1500 deg C, 11:51334 (RA;AT) 
ERBIUM COMPOUNDS 
See also ERBIUM BORIDES 
ERBIUM CARBIDES 


ERBIUM 
ERBIUM OXIDES 
ERBIUM PHOSPHIDES 
Crystal Structure 
New ReRhi2X7 compounds structurally related to ZraFei2P; 
type, 11:51417 (RA;AT) 
Lattice Parameters 


New RaRhi2X7 
type, 11:51417 (RA;AT) 
ERBIUM NITRIDES 
Order-Disorder Transformations 
i and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MeC and MeN, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 


structurally related to ZraFei2P; 


(RA;AT) 
ERBIUM OXIDES 
Color 
Oxides MsSbsO12 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm,Yb,Lu), 11:51333 
(RA;AT) 


Crystal Structure 
Oxides MsSbsO.2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 


Preparation and crystal structure of HoCosP: and 
isotypiclanthanoid cobalt phosphides, 11:51414 (RA;AT) 
Lattice Parameters 
Preparation and crystal structure of HoCosP: and 
isotypiclanthanoid cobalt phosphides, 11:51414 (RA;AT) 
EROSION 


Control 
Control of soil erosion by polymeric soil conditioners, 11:52200 
(J;US) 
COLI 


Mutations 
Control of RecA independent mutagenesis in escherichia coli 
and salmonella typhimurium, 11:52222 (RA;AU) 


Radiosensitivity 
Effect of plasmid pRJ1004 on the resistance of E. coli K12 to 
radiation and chemical treatment, 11:52223 (RA;AU) 
ESOPHAGUS 
Diagnostic Techniques 
Radionuclide examination of motility disorders of 
Sets nantauntnt cae ol etacien, 1 11:52173 
(R;NL) 
ESR 
See ELECTRON SPIN RESONANCE 


ESTUARIES 
Water Pollution 


occurrence, 
11:52084 (R;DE;In German) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA MESONS 
Particle Production 
Eta-meson production experiments at LAMPF, 11:52598 
(R;US) 
ETA-549 
See ETA MESONS 
ETCHING 
Mathematical Models 
Modelling of basic processes in plasma etching, 11:52413 
(RA;AT) 
ETHANAL 
See ACETALDEHYDE 
ETHANE 
Solubility 
Phase behavior of coal fluids: data for correlation 
development. Report for the period May 1, 1986-July 31, 
1986, 11:49681 (R;US) 
1,2-ETHANEDIOL 
See GLYCOLS 
ETHANOL 


Corn residue as an ethanol feedstock: regional supply analysis. 
Final subcontract report, 11:50338 (R;US) 


Biosynthesis 
Design and ic evaluation of an enzymatic hydrolysis 
process (separate hydrolysis and fermentation), 11:50286 
(R;US) 


Dialysis 
Purification of ethanol by pervaporation, 11:50271 (RA;US) 
Fractionation 
Biochemical Conversion Program semi-annual review meeting, 
11:50277 (R;US) 
Purification of ethanol by pervaporation, 11:50271 (RA;US) 


emphasis 
sensitivity analysis. Final report, 11:51567 (R;US) 
Production 
Aerobic ethanol production with a flocculent yeast in a 
biomass recycling system, 11:50274 (R;DE) 
Sugarcane as a source of fuels and chemical 
11:50951 (BA;PR) 
Pyrolysis 
mechanisms for combustion chemistry: an 
~aicneeatdibaamuaas aaie tee endtatin es 
sensitivity analysis. Final report, 11:51567 (R;US) 


Solubility 
ic and transport properties for polar coal 
mixtures. Technical progress report, April 1-June 30, 1986, 
11:51531 (R;US) 
Solvent Extraction 


Fuel-grade ethanol recovery by solvent extraction, 11:50278 
(RA;US) 


Solvent Properties 
Picosecond dynamics of solvation: time-resolved 
of 4-aminophthalimide in solution, 11:51535 (R;US) 
Yields 
Biomass fermentation to ethanol by selected Fusarium strains, 
11:50280 (RA;US) 
ETHERS 
Chemical Preparation 
Liquid fuels from lignins, 11:50328 (RA;US) 
ETHINE 
See ACETYLENE 
ETHNIC GROUPS 
See MINORITY GROUPS 
ETHOCEL 
See CELLULOSE 
ETHERS 





ETHYL ALCOHOL 
Excited States 


ETHYL ALCOHOL 


See ETHANOL 
ETHYLALDEHYDE 
See ACETALDEHYDE 


ETHYLENE 
Excited States 
Relaxation phenomena observed in molecular jets, 11:52374 
(RA;AT) 
Ton Pairs 
Van der Waals modes in ethylene clusters, 11:52391 SAAS) 
Van der Waals-models and rotational fine structure in 
C.Hsub4-dimers, 11:52392 (RA;AT) 
ETHYLENE GLYCOL 
See GLYCOLS 
ETHYNE 
See ACETYLENE 
EUROPE 
Snow 
Snow cover record in Eurasia, 11:51919 (RA;US) 
Snow cover data: status and future prospects, 11:51926 


CEC sub-programme of R and D on new energy vectors. 
Redefinition of tasks. Final report, 11:50886 (R;DE) 
Synthetic Fuels 
CEC sub-programme of R and D on new energy vectors. 
Redefinition of tasks. Final report, 11:50886 (R;DE) 
EUROPEAN MUON COLLABORATION EFFECT 
See EMC EFFECT 


Magnetic and electronic properties of the Eusub(1-x) 
Lasub(x)S solid solution from ‘Eu Moessbauer 


peoseeenyy. 2 11:51399 (RA;AT) 
EUROPIUM ALLO 


mee 
Origin of the structural distortion between phase I’ and I in 
SnMsRl,Sni2 compounds, 11:51260 (RA;AT) 
EUROPIUM OXIDES 
Color 
Oxides MsSbs0:2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 
(RA;AT) 


Crystal Structure 
Oxides MsSbsOi2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm,Yb,Lu), 11:51333 
(RA;AT) 


EUROPIUM SULFIDES 
Electronic Structure 
and electronic properties of the Eusub(1-x) 
Lasub(x)S solid solution from ‘*'Eu Moessbauer 
Spectroscopy, 11:51399 (RA;AT) 
Properties 


Study of the insulating magnetic system Eusub(x)Srsub(1-x)S, 
in particular the phase spin glass of x approximately= 0.4 
compounds by thermal measurements at low 
and by electron magnetic resonance, 11:51387 (R;FR;In 
French) 


and electronic properties of the Eusub(1-x) 
enton solid solution from ™**Eu Moessbauer 
fae 11:51399 (RA;AT) 
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Formation of an eta-mesic nucleus, 11:52691 (J;NL) 
Resonance 
Formation of an eta-mesic nucleus, 11:52691 (J;NL) 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCIMER LASERS 
(Prior to April, 1984 information was indexed to GAS LASERS 
and, if possible, the applicable excimer.) 
See also KRYPTON FLUORIDE LASERS 
Laser Materials 
Group II-rare-gas excimer systems, 11:52989 (RA;US) 
Resonant charge-exchange excimer system, 11:52988 (RA;US) 
Power 
Experimental study of output energy versus input power 
density for rare gas halide avalanche discharge lasers, 
11:51617 (R;DE) 
EXCRETION ANALYSIS 
See PERSONNEL MONITORING 
EXECUTIVE CODES 
Parallel Processing 
Appendix: Use of monitors in FORTRAN: A tutorial on the 
barrier, self-scheduling do-loop, and askfor monitors, 
11:53122 (BA;US) 


Appendix: Use of monitors in FORTRAN: A tutorial on the 
barrier, self-scheduling do-loop, and askfor monitors, 
11:53122 (BA;US) 

EXHAUST GASES 
Corrosive Effects 

Fluid bed waste heat recovery performance in a hostile 

environment, 11:51159 (BALUS) 
Heat Recovery 

Fluid bed waste heat recovery performance in a hostile 

environment, 11:51159 (BA.US) 
Qualitative Chemical Analysis 

Gas chromatographic chemiluminescent detection and 
evaluation of predictive models for identifying nitrated 
polycyclic aromatic hydrocarbons in a diesel fuel particulate 
extract, 11:51487 (J;US) 

Toxicity 

Acute inhalation toxicity of diesel fuels (DF2 and DF1) used in 
Vehicle Engine Exhaust Smoke 
Technical report, October 1978-August 1979, 11:51185 
(R;US) 

Acute inhalation toxicity of diesel fuels, MIL-F-46162-Referee 
Grade I(Arctic) and MIL-F-46162 Referee Grade 
Ii(regular), used in Vehicle Engine Exhaust Smoke Systems 
US) ). Technical report, February-May 1980, 11:51186 


EXPERIMENTAL BREEDER REACTOR-1 
See EBR-1 REACTOR 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL CHANNELS 
Calculations of the thermal barrier in the thermostatic reactor 
rigs, 11:50686 (R;PL;In Polish) 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERIMENTAL FACILITIES (REACTOR) 
See REACTOR EXPERIMENTAL FACILITIES 
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EXPERIMENTAL NEOPLASMS 
Radiotherapy 
Tumor penetration with intact MAb and fragments 
demonstrated in vitro on tumor spheroids and in vivo in the 
nude mouse model, 11:52144 (RA;CH) 
EXPERT SYSTEMS 


Algorithms 
Uncertainty paradigms used in expert systems, 11:53068 (R;US) 
Decision Making 


Uncertainty paradigms used in expert systems, 11:53068 (R;US) 
EXPLORATORY WELLS 
Well Drilling 
Pacific summary report/index, November 1984-May 1986, 
11 49868 (R:U (R;US) 
EXPLOSIONS 
See also ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
UNDERWATER EXPLOSIONS 
Environmental Impacts 
Climatological assessment of airblast propagations from 
explosion tests at White Sands Missile Range, 11:51942 
(R;US) 
Sound Waves 
Climatological assessment of airblast propagations from 
explosion tests at White Sands Missile Range, 11:51942 
(R;US) 
EXPLOSIVE FORMING 
Mathematical Models 
Multiphase mixture model for the shock induced consolidation 
of metal powders, 11:51216 (R;US) 
EXPLOSIVE FRACTURING 


Propellants 
| ee eee 
to enhance gas recovery: application and results in 
Devecke dain ROGUE 
PILES 


Evaluation of the IRAD flexible probe sonic extensometer, 
11:51862 (R;US) 


Sensitivity 
Evaluation of the IRAD flexible probe sonic extensometer, 
11:51862 (R;US) 
EXTREME ULTRAVIOLET RADIATION 
Wavelength range 400-100 A. 
Radiation Sources 
High-resolution spectra 
grazing incidence region, 11:52436 (J;US) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 


of laser light sources in the 


F MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor F-2030 RESONANCES. 
Particle Production 
Recent results from ARGUS, 11:52483 (RA;US) 
F-2030 RESONANCES 
See F MESONS 
FABRIC FILTERS 
Efficiency 


Particulate characterization. Final report for the period ending 
March 31, 1986, 11:49692 (R;US) 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES 
See NUCLEAR FACILITIES 


Solar-Geophysical Data Number 500, April 1986. Part 1 
(Prompt Reports). Data for March 1986, February 1986, and 
late data, 11:52342 (R;US) 

FAILURE MODE ANALYSIS 
P Codes 


Phased mission analysis of maintained systems: a study in 
reliability risk analysis, 11:50759 (R;NL) 
FALLOUT 
For radioactive fallout only. 
Aerial Monitoring 
Radioisotope fractionation and particle-size characteristics of a 
low-yield surface nuclear detonation, 11:51888 (R;US) 
Fission Products 
FIIDOS - a computer code for the computation of Fallout 
Inhalation and Ingestion Dose to Organs: computer user’s 
guide. Technical report, 1 November 1983-15 April 1985, 
11:51895 (R;US) 
FALLOUT PARTICULATES 


See FALLOUT 
PARTICLES 


FALLOUT SHELTERS 
Radiation Monitoring 
Environmental test results for the CDV-711 Mark III and 
Model 2 remote-sensor radiation meters. Technical report, 
May 1968-October 1969, 11:51783 (R;US) 

FANS 

See BLOWERS 
FARADAY EFFECT 

Materials 
Faraday rotator materials for laser systems, 11:51627 (R;US) 

FARADAY GENERATORS 

See MHD GENERATORS 
FARADAY ROTATION 

See FARADAY EFFECT 
FAST BREEDER BLANKET FACILITY (FBBF) 

See SUBCRITICAL ASSEMBLIES 
FAST BREEDER TYPE REACTORS 

See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 

See FFTF REACTOR 
FAST REACTORS 


See also FBR TYPE REACTORS 
FCA REACTOR 
FFTF REACTOR 
IBR-2 REACTOR 


A Codes 
AMZ, multigroup constant library for EXPANDA code, 
generated by NJOY code from ENDF/B-IV, 11:53080 
(RA;BR;In Portuguese) 
Fission Products 
Condensed fission products, 11:50583 (RA;BR;In Portuguese) 
Fuel Assemblies 
Study of the fluid flow in a bundle of 19 pins modelling a fast 
neutron reactor core fuel assembly, 11:50572 (R;FR;In 
French) 
Group Constants 
AMZ, multigroup constant library for EXPANDA code, 
generated by NJOY code from ENDF/B-IV, 11:53080 
(RA;BR;In Portuguese) 


AMZ, mi constant library for EXPANDA code, 
generated by NJOY code from ENDF/B-IV, 11:53080 
(RA;BR;In Portuguese) 

R Codes 

AMZ, mi constant library for EXPANDA code, 
generated by NJOY code from ENDF/B-IV, 11:53080 
(RA;BR;In Portuguese) 

Analysis 

Efficient methodology of two groups spatial calculation for 
neutronic state and sensitivity coefficients in fast reactors, 
11:50581 (RA;BR;1n Portuguese) 





FAST REACTORS 
Simulators 
Simulators 
Efficient methodology of two groups spatial calculation for 
neutronic state and sensitivity coefficients in fast reactors, 
11:50581 (RA;BR;In Portuguese) 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FATIGUE 
Crack Propagation 
Crack initiation and growth under far-field cyclic 
theory, experiments and applications, 11:51208 (R;US) 
FBR TYPE REACTORS 
See also LMFBR TYPE REACTORS 
Boiling 
Energy evolution in fast reactors during accidents leading to 
sodium boiling, 11:50756 (RA;BR;In Portuguese) 
Computer-Aided Design 
Software for selection of optimal layouts of fast reactors, 
11:50588 (RA;SU;In Russian) 
Fuel Assemblies 
Thermohydraulic analysis of assemblies containing up to 2/7 
fuel rods. Blanket and shield effects (COBRA IV-I code), 
11:50586 (RA;BR;In Portuguese) 
Fuel Elements 
Simulation of the fuel assembly thermohydraulic behavior of 
Binary Breeder Reactor, 11:50585 (RA;BR;In Portuguese) 
Fuel Management 
Preliminary analysis of the control and management of the 
binary breeder reactor fuel, 11:50580 (RA;BR;In Portuguese) 
Reactivity 
Preliminary analysis of the control and management of the 
binary breeder reactor fuel, 11:50580 (RA;BR;In Portuguese) 
Reactor Accidents 
Energy evolution in fast reactors during accidents leading to 
sodium boiling, 11:50756 (RA;BR;In Portuguese) 


Review of the FBR safety related thermohydraulic analysis 
code development, 11:50764 (RA;JP;In Japanese) 
Transients 
Energy evolution in fast reactors during accidents leading to 
sodium boiling, 11:50756 (RA;BR;In Portuguese) 
FCA REACTOR 
Fission Yield 
Development of TRITAC’: a three-dimensional neutron 
transport code based on Ssub(n) method, 11:53090 (RA;JP;In 


Eighth annual report to Congress on federal energy 
conservation programs. Fiscal year 1984, 11:51056 (R;US) 
Energy 
Eighth annual report to Congress on federal energy 
conservation programs. Fiscal year 1984, 11:51056 (R;US) 
Energy 
FEMP Update: Federal Energy Management activities, Jul 
1986, 11:50907 (R;US) 
Life-Cycle Cost 
User's guide to the Federal Building Life-Cycle Cost (FBLCC) 
computer program, 11:51067 (R;US) 
FEDERAL REGION V 
Prior to June 1982 this concept was indexed to GREAT LAKES 
REGION. 


See also ILLINOIS 
INDIANA 
WISCONSIN 
Environmental Quality 
Directory of environmental data bases, 11:50874 (R;US) 
FEDERAL REGION X 
Prior to June 1982 this concept was indexed to PACIFIC 
NORTHWEST REGION. 
See also ALASKA 
IDAHO 


OREGON 
Energy Conservation 
Conservation policy in the Pacific Northwest. Technical 
report, 11:50906 (R;US) 


ERA-11/22 / 1828 


FEDERAL REPUBLIC OF GERMANY 
Black Coal 
Development of a conveyance strategy for future coal mining 
in the eastern Ruhr district, with particular regard to the 
concentration of workings, 11:49731 (R;DE;GE) 
Coal Deposits 
Exploration of coal deposits by exploratory boreholes from the 
surface. Phase 2. Final report, 11:49706 (R;DE;In German) 
Coal Industry 
Significance of coal mining for the national economy and 
labour-market policy. Expert opinion on behalf of the 
German Coal Mining Association, Essen, 11:50924 (R;DE;In 
German) 
Coal Mining 
Significance of coal mining for the national economy and 
labour-market policy. Expert opinion on behalf of the 
, Mining Association, Essen, 11:50924 (R;DE;In 


Evaluations 
Cadastres of emission, immission and effects as instruments of 
environmental monitoring and assessment. Comparison 
between the Federal Republic of Germany and the United 
States of America, 11:52029 (R;DE;In German) 
Economic Development 
Significance of coal mining for the national economy and 
labour-market policy. Expert opinion on behalf of the 
German Coal Mining Association, Essen, 11:50924 (R;DE;In 
German) 
Energy Policy 
Hessian law on economical, rational, socially and 
environmentally energy utilization - energy 
conservation law - 1985, 11:50918 (R;DE;In German) 
Environmental Policy 
Air quality index and the public. General information about 
ambient air quality, 11:52028 (R;DE;In German) 
National policy styles and the environment. Britain and West 
Germany compared, 11:50865 (R;DE) 
Nuclear Energy 
Nuclear power - is it really an illusion, 11:50893 (R;DE;In 
German) 
Pollution Abatement 
Government support of clean technology research in West 
Germany: Some evidence, 11:50867 (R;DE) 
Underground Mining 
Development of a conveyance strategy for future coal mining 
in the eastern Ruhr district, with particular regard to the 
concentration of workings, 11:49731 (R;DE;GE) 
FEDERATION OF MALAYA 
See MALAYSIA 
FELDSPARS 


Trace elements in feldspars and micas in granite pegmatites 
from northern Minas Gerais (Distribution and analysis), 
11:52311 (R;BR;In Portuguese) 

FERMENTATION ALCOHOL 
See ETHANOL 
FERMI GAS MODEL 
Decay 
Statistical y-decay in s-d shell nuclei, 11:52624 (R;NO) 
FERMILAB ACCELERATOR 

Facility at Fermi National Accelerator Laboratory, Batavia, 
Illinois, includes main synchroton, booster synchrotron, and 
linac. 

Fire Hazards 

Fire protection review: revisit No. 2, Fermi National 

Accelerator Laboratory, Batavia, Illinois, 11:52269 (R;US) 
FERMIONS 


See also BARYONS 
LEPTONS 


Grand Unified Theory 
of exotic particles in E, theories, 11:52569 
G;US) 


Quantization in presence of external soliton fields, 11:52531 
(R;AT) 
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Rest Mass 
Fermion masses and phenomenology in SO(10) or SU(5) 
superstring compactifications, 11:52558 (R;US) 
FERMIUM 258 
Fission 
approach to deep-inelastic collisions and 
asymmetric fission, 11:52656 (R;FR) 


nds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Sorptive Properties 
Desulfurization of hot coal by zinc ferrite, 11:49675 (BA;US) 
FERRITIC STEELS 
Activity Levels 
Control of activation levels to simplify waste management of 
fusion reactor ferritic steel components, 11:53033 (BA;US) 
Corrosion 
Compatibility of ferritic steels with sintered LigO pellets in a 
flowing helium environment, 11:53034 (BA;US) 


Dislocations 
On the physical basis for the swelling resistance of ferritic 
steels, 11:51312 (BA;US) 


Tensile behavior of three commercial ferritic steels after low- 
temperature irradiation, 11:53037 (BA;US) 
Electric Heating 
Determination of the magnetomechanical effect in inductively 
heated ferritic steel specimens, 11:51315 (BA;US) 
Fatigue 
Determination of the magnetomechanical effect in inductively 
heated ferritic steel specimens, 11:51315 (BA;US) 


Interstitials 
On the physical basis for the swelling resistance of ferritic 
steels, 11:51312 (BA;US) 
Susceptibility 
Determination of the magnetomechanical effect in inductively 
heated ferritic steel specimens, 11:51315 (BA;US) 
Microstructure 
Swelling behavior of a simple ferritic alloy, 11:51318 (BA;US) 
Physical Radiation Effects 
Analysis of microstructural changes in irradiated pressure 
vessel steels using Small Angle Neutron Scattering (Neutron 
irradiation), 11:51201 (R;GB) 
Swelling behavior of a simple ferritic alloy, 11:51318 (BA;US) 
Radiation 


Hardening 
Effects of irradiation on low activation ferritic alloys, 11:51223 


(R;US) 
Tensile behavior of three commercial ferritic steels after low- 
temperature irradiation, 11:53037 (BA;US) 


Effects of irradiation on low activation ferritic alloys, 11:51223 
(R;US) 


Swelling 
On the physical basis for the swelling resistance of ferritic 
steels, 11:51312 (BA;US) 
Swelling behavior of a simple ferritic alloy, 11:51318 (BA;US) 
Temperature Effects 
Determination of the magnetomechanical effect in inductively 
heated ferritic steel a 11:51315 (BA;US) 


magnetic in ferromagnetic 
steels for use in fusion machines, 11:53032 (BA;US) 


Stress 
Implications of using ferromagnetic steel in mirror fusion 
reactors, 11:53031 (BA;US) 


Research Programs 
Progress 85: National Fertilizer Development Center, 
Tennessee Valley Authority, 11:52191 (R;US) 
PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FETUSES 


Metabolinm 
C-14-activity incorporation into the protein of fetal organs of 
ie ee es ae eee 
arterial O:-saturation, 11:52137 (R;DE;In German) 


FFTF REACTOR 
Westinghouse Hanford Company, Richland, Washington 
Fuel Assemblies 


FFTF driver fuel experience, 11:50679 (R;US) 
Pressure Vessels 
Liquid metal reactor head designs in the USA. Heat and mass 
transfer considerations, 11:50578 (R;US) 
FIBROBLASTS 
Growth 
Secretion by stimulated murine macrophages of a heparin- 
binding fibroblast growth activity, distinct from basic FGE 
and IL-1, 11:52180 (J;US) 
FIELD PRODUCTION EQUIPMENT 
Corrosion 


Material compatibility and systems considerations in thermal 
containing 


Preliminary i polyurethane 
adhesives for possible weapons diem 11:51538 (R;US) 
FILM BOILING 


Heat Transfer 
Evaluation of nonequilibrium effects in bundle dispersed flow 
film boiling, 11:50653 (BA;US) 
FILM CONDENSATION 
Film Flow 
Film condensation of flowing vapour on a horizontal cooling 
plate, 11:51645 (R;DE;In German) 
Two-Phase Flow 
Film condensation of flowing vapour on a horizontal cooling 
plate, 11:51645 (R;DE;In German) 
FILMS 
Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS. 


Heat Transfer 
Film condensation of steam on externally enhanced horizontal 
tubes. Master’s thesis, 11:51632 (R;US) 
FILTERS 
See also AIR FILTERS 
FABRIC FILTERS 
Performance 
Experimental investigation of aerosol filtration in 
stabilized fluidized bed filters, 11:51491 (J;GB) 
Performance Testing 
Evaluation of hot-gas cleanup devices for use with advanced 
combined-cycle systems, 11:49672 (J;US) 
Pressure Drop 
Standards for pressure drop testing of filters as applied to 
HEPA filters, 11:51582 (R;US) 
Technology Assessment 
Selection of flyash filters for pressurized fluidized-bed 
combustors, 11:49697 (J;US) 
Testing 
Standards for pressure drop testing of filters as applied to 
HEPA filters, 11:51582 (R;US) 
Summary and recommendations of the NRC/INEL Activated 
Carbon Testing Program, 11:50632 (R;US) 
FINANCIAL INCENTIVES 
See also SUBSIDIES 
Subsidies 
Evaluation of the renewable energy refund program in 
Wisconsin, 11:50950 (RA;US) 
FINANCIAL MANAGMENT 
See PROGRAM MANAGEMENT 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 





FINISHING (SURFACE) 
F Codes 


FINISHING (SURFACE) 
See SURFACE FINISHING 
FINITE ELEMENT METHOD 
F Codes 
Acceleration of the FERM nodal program, 11:53078 
(RA;BR;In Portuguese) 


National Organizations 
Act No. 1069/1983 setting up a Radiation Protection Centre, 


11:53141 (R;FI;In Finnish) 
Ordinance No. 190/1984 on the Radiation Protection Centre, 
11:53142 (R;FI;In Finnish) 
Nuclear Materials Management 
Material accounting and control for light water reactors and 
spent fuel storages in Finland, 11:50210 (RA;US) 
Power Generation 
icity production in Finland in 1990s: a study for the 
Ministry of Trade and Industry in 1984, 11:50938 (RA;XA) 
FINS 
Heat Transfer 
Film condensation of steam on externally enhanced horizontal 
tubes. Master's thesis, 11:51632 (R;US) 
FIRE HAZARDS 
C Codes 
COMPBRN III: a computer code for modeling compartment 
fires, 11:50793 (R;US) 
FIRE PREVENTION 


Act No. 818 of 7 December 1984 on provisional clearance 
certificates for activities subject to fire prevention controls, 
11:50592 (R;IT;In Italian) 


Aspects 
Act No. 818 of 7 December 1984 on provisional clearance 
certificates for activities subject to fire prevention controls, 
11:50592 (R;IT;In Italian) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRES 
C Codes 
COMPBRN III: a computer code for modeling compartment 
fires, 11:50793 (R;US) 
Aspects 


history and physiograph 
balsamea), 11:52062 (J;GB) 
Scale Models 
Considerations in scale-modeling of large urban fires. 
Technical report, 1 May 1982-31 October 1984, 11:51897 
(R;US) 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 
Erosion 
Erosion and experiments in the PISCES facility, 
11:52878 (R;US) 
Ton Implantation 
Calculated particle inventories in the TFTR moveable limiter 
and first wall, 11:52875 (R;US) 


Materials Testing 
Implications steel in mirror fusion 
reactors 11:5303 BAUS 
Measurement of secondary electron emission coefficient of 
wall materials using auger electron spectroscopy, 11:52847 
(R;JP;In Japanese) 
Tensile behavior of three commercial ferritic steels after low- 
temperature irradiation, 11:53037 (BA;US) 
Mechanical Tests 


Low cycle fatigue behavior of titanium carbide coated 
molybdenum, 11:52849 (R;JP;In Japanese) 


Numerical simulation of void nucleation and growth under 
cyclic fusion irradiation conditions, 11:53030 (BA;US) 


Protective Coatings 
Low cycle fatigue behavior of titanium carbide coated 
molybdenum, 11:52849 (R;JP;In Japanese) 
Thermal shock testing of TiC-coated molybdenum with pulsed 
hydrogen beams, 11:52846 (R;JP;In Japanese) 


Erosion and experiments in the PISCES facility, 
11:52878 (R;US) 
Surface Treatments 
Measurement of secondary electron emission coefficient of 
wall materials using auger electron spectroscopy, 11:52847 
(R;JP;In Japanese) 
Thermal Shock 


Thermal shock testing of TiC-coated molybdenum with pulsed 
hydrogen beams, 11:52846 (R;JP;In Japanese) 
FISCHER-TROPSCH SYNTHESIS 
Catalysts 
Kinetic investigations on Fischer-Tropsch synthesis with 
suspended catalysts, 11:50268 (R;DE;In German) 
Chemical Reaction Kinetics 
Kinetic investigations on Fischer-Tropsch synthesis with 
suspended catalysts, 11:50268 (R;DE;In German) 
Chemical Reactors 
Conversion of low H:/CO ratio synthesis gas to hydrocarbons. 
Progress report October 1, 1982-December 31, 1982, 
11:50267 (R;US) 
FISH CULTURE 
See FISHERIES 
FISH HATCHERIES 
See FISHERIES 
FISHERIES 
Prior to August 1981, this concept was indexed to 
AQUACULTURE. 
Economics 
Fisheries: some relationships to climate 
environmental factors, 11:51956 (RA;US) 
FISHES 
See also ANADROMOUS FISHES 
TROUT 


and marine 


Aging 
Feral fishes, 11:52182 (J;CH) 
Ecology 
Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates Southwest). 


$ requirements 
of coastal fishes and invertebrates (North Atlantic). Atlantic 
herring (Clupea harengus), 11:52071 (R;US) 

Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Southwest). 
Northern anchovy (Engraulis mordax), 11:52076 (R;US) 

Habitat 

Bear Valley Creek, Idaho fish habitat enhancement project 
selected alternative report, 11:50305 (RA;US) 

Bear Valley Creek, Idaho fish habitat enhancement project 
preferred alternative report, 11:50306 (RA;US) 

Dynamics 


Quantification of Libby Reservoir levels needed to maintain or 
enhance reservoir fisheries. Annual report, 1985, 11:50302 
(R;US) 

Quantification of Hungry Horse Reservoir water levels needed 
to maintain or enhance reservoir fisheries. Annual report 
1985, 11:50301 (R;US) 

Research Programs 
Biological evaluation of the Northern Rocky Mountain Gray 
Wolf for the Bear Valley Creek Fish Habitat Enhancement 
Project. Final report, 11:50307 (RA;US) 
FISSILE MATERIALS 

Inventories 

Confirmatory measurements of special nuclear material, 
11:50226 (J;US) 


11:50226 (J;US) 
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FISSION 
See also BINARY FISSION 
Cross Sections 
R-matrix analysis of the *°Pu cross sections up to 1 keV, 
11:52671 (R;US) 
Fokker-Planck Equation 
Nonequilibrium processes in heavy ion collisions: from fast 
particles emission to hot and fast fission, 11:52682 (R;FR) 
Hartree-Fock Method 


approach to deep-inelastic collisions and 
asymmetric fission, 11:52656 (R;FR) 
FISSION FOIL DETECTORS 
Self-Shielding 


Resonance self-shielding correction for detector foils in fast 
neutron spectra, 11:50574 (RA;US) 
FISSION PRODUCT RELEASE 
Coordinate with descriptors for the area of release such as 
BIOSPHERE or COOLANTS, and for the specific fission 
products, if known. 
Environmental Impacts 
Implications of reduced source terms for ex-plant 
ing and emergency planning, 11:50812 (J;US) 
FISSION PRODUCTS 
Cross Sections 
Condensed fission products, 11:50583 (RA;BR;In Portuguese) 


Release of fission products from irradiated SRP fuels at 
elevated temperature. Data report on the first stage of the 
SRP source term study, 11:50729 (R;US) 

Radiation Doses 

FIIDOS - a computer code for the computation of Fallout 
Inhalation and Ingestion Dose to Organs: computer user's 
guide. Technical report, 1 November 1983-15 April 1985, 
11:51895 (R;US) 

FISSION YIELD 
Computer Calculations 

Development of "TRITAC’: a three-dimensional neutron 
transport code based on Ssub(n) method, 11:53090 (RA;JP;In 
Japanese) 

T Codes 
Development of ‘TRITAC’: a three-dimensional neutron 


transport code based on Ssub(n) method, 11:53090 (RA;JP;In 
J 


japanese, 
FISSIONABLE MATERIALS 
See also FISSILE MATERIALS 
Inventories 
Safeguards uses of confirmatory measurements, 11:50225 (J;US) 
Material Balance 
Audit trails in an online accountability system, 11:50234 (J;US) 
EPIC--an Error Propagation/Inquiry Code, 11:50233 (J;US) 
Extrinsic and intrinsic complexities of the Los Alamos 
plutonium processing facility, 11:50236 (J;US) 
Materials control and accountability at the Idaho Chemical 
Processing Plant, 11:50232 (J;US) 
Sequential test procedures for inventory differences, 11:50230 
G;US) 
Transport Regulations 
State issues and recent experience in spent fuel shipping, 
11:50038 (J;US) 
X-Ray Fluorescence Analysis 
In-line X-ray fluorescence analysis of special nuclear materials 
in dissolver solution: Materials development, 
simulation and parameterization, 11:51494 (J;US) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FLAMES 
Raman Spectroscopy 
Acetylene measurements in flames by coherent anti-Stokes 
Raman scattering, 11:51571 (J;US) 
Models 


Statistical 
Statistical modeling studies of turbulent reacting flows. Final 
report, 11:51566 (R;US) 


hyd nation: 
Performance testing, 11:49649 (R;US) 
FLASH TUBES 


ee eee 
Dependence of flashlamp performance on gas fill and bore size, 
11:52963 (RA;US) 


Emission Spectra 
Chemical flashlamps, 11:52964 (RA:US) 
FLASKS 
See CASKS 
FLAVONES 


11:51549 GUS) 
FLOODING FLUIDS 
See DISPLACEMENT FLUIDS 
FLOORS 
Surface Area 
multiple regression, 11:51115 (J;US) 
Conductivity 
Commercial building energy 
multiple regression, 11:51115 (J;US) 
FLOW BLOCKAGE 
T Codes 
TRAC-PF1 choked-flow model, 11:50816 (BA;US) 
FLOW (BLOOD) 
See BLOOD FLOW 
FLOW (FLUID) 
See FLUID FLOW 
FLOW MODELS 
Void Fraction 
Comparative study of void fraction models, 11:51637 
(RA;BR;In Portuguese) 
FLOWMETERS 


Measurement of steam quality, cere nin anenaay 
delivery rate using combined neutron densitometer and 
nozzle, 11:49816 (BA;US) 
Calibration 
Measurement of steam quality, mass flow rate, and enthalpy 
delivery rate using combined neutron densitometer and 
nozzle, 11:49816 (BA;US) 
Valves 
Glovebox pressure relief and check valve, 11:51861 (R;US) 
FLUE GAS 
Additives 
Limestone injection for desulfurization of flue gases: A status 
report ing work at IFRF up to and including 1983, 
11:49696 (R;SE;In Swedish) 
Corrosive Effects 
Ceramic tubular heat exchangers: A summary 
operating experience, 11:51152 (BA;US) 


Cm ee ae ee an ee 
ash precipitators. Quarterly report No. 7, February 5-May 4, 
1985, 11:51961 (R;US) 
Statistical design for screening in NO/sub x//SO/sub x/ 
environmental control technology, 11:51948 (R;US) 
Desulfurization 
Configurational testing of electron beam ionization for coal fly 
ash precipitators. Quarterly report No. 7, February 5-May 4, 
1985, 11:51961 (R;US) 
Effect of surface area on the reactivity of CaO with 
SO, 11:51981 (R;US) 
Limestone injection for desulfurization ot flue gases: A status 
report work at IFRF up to and including 1983, 
11:49696 (R;SE;In Swedish) 


of seven years of 





Performance and economics of a spray-dryer FGD system 
used with high-sulfur coal, 11:51947 (R;US) 
Regional analysis of strategies to reduce SO/sub x/ emissions 
from electric utilities, 11:49698 (BA;US) 
Statistical design for screening in NO/sub x//SO/sub x/ 
environmental control technology, 11:51948 (R;US) 
Heat Recovery 
Cost/performance analysis of high temperature 
recovery equipment, 11:51163 (BA;US) 
Laboratory test results of the Fluidized-Bed Waste-Heat 
Recovery system, 11:51160 (BA;US) 
Vortex Flow Direct Contact Heat 


Exchanger 
design and performance, 11:51161 (BA;US) 


Nee eee tins banat 
ash precipitators. Quarterly report No. 3, February 5-May 4, 

1984, 11:51963 (R;US) 

Feasibility of a hot coal ash impact separator. Final report, 
11:51965 (R;US) 

Quantitative Chemical Analysis 

Environmental impact of co-combustion of coal and municipal 

waste - organic compounds, 11:49754 (R;US) 


Waste characterization. Final report for the period ending 
March 31, 1986, 11:49693 (R;US) 
FLUID FLOW 
See also INCOMPRESSIBLE FLOW 


LIQUID FLOW 
TWO-PHASE FLOW 


Distribution 
Stability analysis for downflow in heated channels, 11:51636 
(R;BR;In Portuguese) 
Two-Dimensional Calculations 
Rotation symmetrical spatial flow in a cooled gas turbine, 
11:51647 (R;DE;In German) 
V Codes 
Description of the VEST computer code with examples of 
applications to settling tanks, 11:51649 (R;DE) 
FLUID MECHANICS 


See also AERODYNAMICS 
HYDRAULICS 
HYDRODYNAMICS 


Calculation Methods 
Possibilities and problems in the calculation of flow processes 
in combustion spaces, 11:51174 (R;DE;In German) 
Mathematical Models 
Results of numerical modelling of non-isothermal flows - the 
program system EAST, 11:51569 (R;DE;In German) 
FLUIDIC CONTROL DEVICES 
Dusts 
Investigations in power fluidics for dust loaden gas flow under 
high pressure/high temperature conditions, 11:51633 
(R;DE;In German) 


Gas Flow 
Investigations in power fluidics for dust loaden gas flow under 
high pressure/high conditions, 11:51633 
(R;DE;In German) 
FLUIDIZED BED 


See FLUIDIZED BEDS 
FLUIDIZED BED BOILERS 


Fouling 
recovery performance in a hostile 


waste heat 


Fluid bed waste heat 
environment, 11:51159 (BA;US) 
Performance 
Fluid bed waste heat recovery performance in a hostile 
environment, 11:51159 (BA;US) 
Waste Heat Utilization 
Fluid bed waste heat recovery performance in a hostile 
environment, 11:51159 (BA;US) 
FLUIDIZED BED HEAT EXCHANGERS 
Bench-Scale Experiments 
Laboratory test results of the Fluidized-Bed Waste-Heat 
Recovery system, 11:51160 (BA;US) 
Corrosion Resistance 
Laboratory test results of the Fluidized-Bed Waste-Heat 
Recovery system, 11:51160 (BA;US) 
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The Department of Energy’s Advanced Heat Exchangers 
Program, 11:51150 (BA;US) 
Field Tests 
The Department of Energy's Advanced Heat Exchangers 
Program, 11:51150 (BA;US) 
Heat Recovery 
The Department of 's Advanced Heat Exchangers 
Program, 11:51150 (BA;US) 
Nondestructive Testing 
The Department of s Advanced Heat Exchangers 
Program, 11:51150 (BA;US) 
Performance Testing 
Laboratory test results of the Fluidized-Bed Waste-Heat 
Recovery system, 11:51160 (BA;US) 
Research Programs 
The Department of 's Advanced Heat Exchangers 
Program, 11:51150 (BA;US) 
Scale Control 
Laboratory test results of the Fluidized-Bed Waste-Heat 
we system, 11:51160 (BA;US) 
The Department of Energy's Advanced Heat Exchangers 
Program, 11:51150 (BA;US) 
Waste Heat Utilization 
Laboratory test results of the Fluidized-Bed Waste-Heat 
Recovery system, 11:51160 (BA;US) 
FLUIDIZED 
Performance 
Experimental investigation of aerosol filtration in 
stabilized fluidized bed filters, 11:51491 (J;GB) 
FLUIDIZED-BED COMBUSTION 
Combustion Products 
Measurement of alkali vapors in PFBC flue gas and their 
removal with a fixed granular-bed sorber, October 1, 1985- 
September 30, 1986, 11:49737 (R;US) 
Fly Ash 
Mass spectral comparison of mutagens extracted from 
fluidized-bed and pulverized coal combustion fly ashes, 
11:49763 (BA;US) 
FLUIDIZED-BED COMBUSTORS 
Air Pollution Control 
Selection of flyash filters for pressurized fluidized-bed 
combustors, 11:49697 (J;US) 
Kinetics 


Combustion 
ization of solids mixing in a laboratory-scale fluidized 
bed, 11:49741 (RA;US) 


Atmospheric fluidized bed combustion: an attractive energy 
producing alternative for the industrial and commercial 
markets, 11:49738 (R;US) 

Mixing 

Characterization of solids mixing in a laboratory-scale fluidized 
bed, 11:49741 (RA;US) 

Reviews 
A review of fluidized bed combustion technology in the 
United States, 11:51694 (BA;US) 
FLUIDS 
Not for BODY FLUIDS. 
See also DISPLACEMENT FLUIDS 
GASES 


GEOTHERMAL FLUIDS 


LIQUIDS 
QUANTUM FLUIDS 
RESERVOIR FLUIDS 


Expansion 
Performance of capillary restrictors in supercritical fluid 
chromatography, 11:51486 (J;US) 
Heat Flow 
Eigenmodes of classical fluids in thermal equilibrium, 11:52441 
(R;US) 
Sound Waves 
—o" of classical fluids in thermal equilibrium, 11:52441 
FLUORINE 
Atom-Molecule Collisions 
Dynamic resonances in the reaction of fluorine atoms with 
hydrogen molecules, 11:51524 (J;US) 





187S / ERA-11/22 


Chemical Reactions 
Dynamic resonances in the reaction of fluorine atoms with 
hydrogen molecules, 11:51524 (J;US) 
FLUORINE FLUORIDES 
See FLUORINE 
FLUORINE IONS 
Energy Levels 
Investigations of highly ionized atoms using fast ions and laser 
produced plasmas with astrophysical applications, 11:52423 
(R;SE) 
Energy-Level Transitions 
Investigations of highly ionized atoms using fast ions and laser 
produced plasmas with astrophysical applications, 11:52423 
(R;SE) 


FLUORS 
See PHOSPHORS 
FLUX JUMPS 
See MAGNETIC FLUX 
FLUX (MAGNETIC) 
See MAGNETIC FLUX 
FLUX (NEUTRON) 
See NEUTRON FLUX 
FLUX PINNING 
See MAGNETIC FLUX 
FLUX (RADIATION) 
See RADIATION FLUX 
FLUXOIDS 
See MAGNETIC FLUX 
FLY ASH 
Additives 
Additives for strengthening backfill materials in steep coal- 
seam mining. Open File Report, August 1984-June 1985, 
11:49712 (R;US) 
Air Pollution Control 
Selection of flyash filters for pressurized fluidized-bed 
combustors, 11:49697 (J;US) 


Effects 
Enhancement of the effect of coal fly ash by a polyacrylamide 
soil conditioner on growth of wheat, 11:52195 (J;US) 
Chemical Composition 
Waste characterization. Final report for the period ending 
March 31, 1986, 11:49693 (R;US) 


Deposition 
Recent ANL data on MHD fouling, 11:50953 (R;US) 
Electrostatic Separation 
Configurational testing of electron beam ionization for coal fly 
ash precipitators. Quarterly report No. 3, February 5-May 4, 
1984, 11:51963 (R;US) 
Ground Disposal 
Enhancement of the effect of coal fly ash by a polyacrylamide 
soil conditioner on growth of wheat, 11:52195 (J;US) 
Health Hazards 
Mass spectral comparison of mutagens extracted from 
fluidized-bed and pulverized coal combustion fly ashes 
(Extracts), 11:49763 (BA;US) 
Mass Spectroscopy 
Mass spectral comparison of mutagens extracted from 
fluidized-bed and pulverized coal combustion fly ashes 
(Extracts), 11:49763 (BA;US) 
Screening 


Mass spectral comparison of mutagens extracted from 
fluidized-bed and pulverized coal combustion fly ashes 
(Extracts), 11:49763 (BA;US) 

Removal 
Se ae 
ash precipitators. Quarterly report No. 6, November 5, 1984- 
February 4, 1985, 11:51962 (R;US) 
Feasibility of a hot coal ash impact separator. Final report, 
11:51965 (R;US) 
Slurries 
Rheological analysis of a flyash slurry, 11:49732 (R;US) 
Solvent Extraction 

Mass spectral comparison of mutagens extracted from 
fluidized-bed and pulverized coal combustion fly ashes 
(Extracts), 11:49763 (BA;US) 


Waste Management 
Ash and slag characterization. Final report for the period 
ending March 31, 1986, 11:49694 (R;US) 
Waste Product Utilization 
ive economic analysis of three processes for mineral 
recovery from fly ash. Final report, 11:49691 (R;US) 
FLYWHEEL ENERGY STORAGE 
Flywheel-powered mobile x-ray . Interim technical 
progress report, 1 January 1982-28 February 1983, 11:50846 


balance and generation by snap-off, 11 49797 (BA;US) 
Testing 
Slim-tube investigation of CO: foams, 11:49798 (BA;US) 
Texture 
Development of a mechanistic foam simulator: The 
balance and generation by snap-off, 11:49797 (BA;US) 
FOILS 
Thinner than PLATES or SHEETS. 
Microstructure 
Foil neutralizer microstructural 
preliminary results, 11:51202 (R;US) 
Physical Radiation Effects 
Foil neutralizer microstructural 
preliminary results, 11:51202 (R;US) 
FOLIAGE 
See LEAVES 
FOLIC ACID 
Effects 
Effects of vitamin nutrition on the response of 
-reared salmonids. Annual report, FY 1986, 
11:52243 (R;US) 
FOOD INDUSTRY 
Energy Analysis 
Energy conservation in the food industry. Summary report, 
11:51131 (R;US) 
Energy Conservation 
Energy conservation in the food industry, Carnation, 11:51130 
(R;US) 
Energy conservation in the food industry, Terminal Flour Mill, 
11:51128 (R;US) 
Energy conservation in the food industry, Tree Top, Cashmere 
Plant, 11:51129 (R;US) 
Energy conservation in the food industry. Summary report, 
11:51131 (R;US) 


Energy conservation in the food industry, Alpac Corporation, 
11:51132 (R;US) 
FOOD IRRADIATION 
See FOOD PROCESSING 
FOOD PROCESSING 
Linear Accelerators 
Induction linacs as radiation processors, 11:51769 (R;US) 


summary of 


summary of 


Radiopreservation 
Gamma irradiation for food preservation and sterilization of 
medical supplies, 11:50257 (RA;MY) 
Research Programs 
Food sterilization facility design utilizing spent nuclear fuel 
rods, 11:50252 (RA;US) 


Food sterilization facility design utilizing spent nuclear fuel 
rods, 11:50252 (RA;US) 
FORAGE 
Quality Control 
Effect of hay aeration with drying air heated by solar 
collectors on the qualitative properties of the hay, 11:50362 
(R;DE;GE) 
FORESTRY 
Air Pollution 
Report of the Study Group on ‘Damage Inventory and 
Counter-Measures at the Forestry Level’, 11:52250 
(RA;DE;In German) 
Educational Facilities 
Forest research sites and research equipment at Jaedraaas, 
11:50339 (R;SE;In Swedish) 





Environmental Effects 
Analysis of the environmental impacts of double-entry logging 
on Lucky Pot Timber Sale, 11:52188 (R;US) 


Harvesting 
Effects on biological acidification on soil chemistry in 
coniferous stands of different age, 11:52047 (R;SE;In 
Swedish) 
FORESTS 
Acid Rain 
Sensitvity of Swedish forest soils to acidification related to site 
characteristics, 11:52046 (R;SE) 
Biological Stress 
Towards monitoring of long-tem trends in terrestrial 
ecosystems, 11:52037 (J;CH) 


Damage 
Report of the Study Group on ‘Damage Inventory and 
Counter-Measures at the Forestry Level’, 11:52250 
(RA;DE;In German) 
Report of the Study Group ‘Air Pollutants’, 11:52253 
(RA;DE;In German) 
Fallout Deposits 
Influence of soil parameters on '*7Cs* uptake by plants from 
long-term fallout on forest clearings and grassland, 11:52054 
(RA;NL) 


Potential responses of forecasts to CO:-induced climate 
change, 11:52244 (RA;US) 


Vegetation pattern and diversity in S.E. labrador, canada: 
Betula papyrifera (birch) forest development in relation to 
fire history and physiography (Picea mariana; Abies 
balsamea), 11:52062 (J;GB) 

Soil Chemistry 4 

Sensitvity of Swedish forest soils to acidification related to site 
characteristics, 11:52046 (R;SE) 

Species Diversity 

Transient response of forests to CO:-induced climate change: 
simulation modeling experiments in eastern North America, 
11:52007 (J;DE) 


Forestry inventory statistics for a six-county area in 
Southeastern Tennessee. Forestry Bulletin No. 185, 11:50881 
(R;US) 

IRGING 


Simulation 
Non-isothermal FEM analyses of large-strain back extrusion 
forging, 11:51293 (R;US) 
F Codes 
Non-isothermal FEM analyses of large-strain back extrusion 
forging, 11:51293 (R;US) 
Models 


Non-isothermal FEM analyses of large-strain back extrusion 
forging, 11:51293 (R;US) 
N Codes 
Non-isothermal FEM analyses of large-strain back extrusion 
forging, 11:51293 (R;US) 
T Codes 
Non-isothermal FEM analyses of large-strain back extrusion 
forging, 11:51293 (R;US) 
FORMALDEHYDE 
Oxidation 
ive mechanisms for combustion chemistry: an 
experimental and numerical study with emphasis on applied 
sensitivity analysis. Final report, 11:51567 (R;US) 


sensitivity analysis. Final report, 11:51567 (R;US) 
FORMALIN 
See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMAMIDE 
Solvent Properties 
Picosecond dynamics of solvation: time-resolved fluorescence 
of 4-aminophthalimide in solution, 11:51535 (R;US) 


Quarterly report of the Swedish Nuclear Power Inspectorate. 
4th quarter 1984, 11:50500 (R;SE;In Swedish) 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FORTRAN 
Executive Codes 

Appendix: Use of monitors in FORTRAN: A tutorial on the 
barrier, self-scheduling do-loop, and askfor monitors, 
11:53122 (BA;US) 

Parallel Processing 

Portable environment for developing parallel Fortran 

programs, 11:53064 (R;US) 
FOSSIL-FUEL POWER PLANTS 
Air Pollution Abatement 

Applications of decision theory techniques in air-pollution 
modeling, 11:51999 (R;US) 

Projected impacts of alternative sulfur dioxide new source 
performance standards for industrial fossil-fuel-fired boilers. 
Final report, 11:51140 (R;US) 

Regional analysis of ies to reduce SO/sub x/ emissions 
from electric utilities, 11:49698 (BA;US) 

Air Pollution Control 

Regional analysis of strategies to reduce SO/sub x/ emissions 

from electric utilities, 11:49698 (BA;US) 
Boilers 

EPA's LIMB (Environmental Protection Agency’s Limestone 
Injection Multistage Burner) development and demonstration 
program, 11:50428 (R;US) 

Fossil-fired boiler tube inspection. Volume 1: nondestructive 
testing guidelines. Final report, 11:50404 (R;US) 

Nondestructive inspection systems for boiler tubes. Final 
report, 11:50415 (R;US) 

Flue Gas 

Regional analysis of ies to reduce SO/sub x/ emissions 

from electric utilities, 11:49698 (BA;US) 
Fuel Feeding Systems 

Coal-handling system problems at Gulf Power Company's 
Plant Crist: a root-cause analysis. Final report, 11:49727 
(R;US) 

Materials Handling Equipment 

Coal-handling system problems at Gulf Power Company’s 
Plant Crist: a root-cause analysis. Final report, 11:49727 
(R;US) 


Regional analysis of strategies to reduce SO/sub x/ emissions 
from electric utilities, 11:49698 (BA;US) 
Steam Turbines 
Testing erosion-resistant chromium carbide plasma coatings on 
the TVA Paradise Unit-2 intermediate pressure turbine, 
11:50424 (R;US) 
FOULING 
See also BIOLOGICAL FOULING 
On-Line Measurement Systems 
A survey of gas-side fouling measuring devices, 11:51153 
(BA;US) 


A survey of gas-side fouling measuring devices, 11:51153 
(BA;US) 
FOURIER TRANSFORM SPECTROMETERS 
Design 
Fourier transforms for analytical atomic spectroscopy, 
11:51484 (J;US) 
Subnanogram GC-IR, 11:51496 (BA;US) 
Reviews 


Fourier transforms for analytical atomic spectroscopy, 
11:51484 (J;US) 
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Uses 
Fourier transforms for analytical atomic spectroscopy, 
11:51484 (;US) 


mechanics: fractals, 
deformation/damage metrics, 11:51190 (R;US) 


Computer Graphics 
ORPLOT.PC: a graphic utility for ORMGEN.PC and 
ORVIRT.PC, 11:53107 (R;US) 
O Codes 
ORPLOT.PC: a graphic utility for ORMGEN.PC and 
ORVIRT.PC, 11:53107 (R;US) 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 
Flow Models 
Streamtube relative-permeability functions for 
steam/water flow in fractures, 11:50378 (J;US) 


Mapping 
and fluid flow patterns in geothermal reservoirs, 11:50374 
(BA;US) 
Mathematical Models 
Analysis of interference data in a highly heterogeneous 
naturally fractured geothermal reservoir, 11:50373 (J;US) 
Two-Phase Flow 
Streamtube relative-permeability functions for 
steam/water flow in fractures, 11:50378 (J;US) 


contact on acoustic-wave 
ee 11:52302 (J;US) 


Qualification of safety related electrical equipment in France, 
methods, approach and test facilities, 11:50636 (R;FR) 
Oil Fields 


eee oC ane 
fractured carbonate reservoir, 11:49844 (BA;US) 

The Chateaurenard (France) industrial microemulsion 

design and performance, 11:49794 (BA;US) 
Radiation Monitoring 

Monthly results of measurements, July 1985, 11:52023 (R;FR;In 
French) 

Monthly results of measurements, August 1985, 11:52024 


: @ comparison 
standbys. Revision 1, 11:53018 (R;US) 


On-line extraction efficiency analyses for the Los Alamos free- 
electron laser, 11:51616 (R;US) 
Electron Beam Pumping 
Free-electron laser experiments, 11:51631 (BA;US) 
F Codes 
Theoretical study of a high-extraction efficiency undulator for 
a free-electron laser oscillator, 11:51615 (R;US) 
Oscillators 
Theoretical study of a high-extraction efficiency undulator for 
a free-electron laser oscillator, 11:51615 (R;US) 
Performance Testing 
Free-electron laser experiments, 11:51631 (BA;US) 
Research Programs 
New sources of high-power coherent radiation, 11:51629 
(J;SU;In Russian) 
Photography 


of the Los Alamos free-electron laser using streak 
systems, 11:51757 (R;US) 


Free-electron laser experiments, 11:51631 (BA;US) 
FREE RADICALS 
See RADICALS 


FREONS 
Tonization 
Multiphoton ionization of polyatomic molecules preexcited by 
laser radiation, 11:52372 (RA;AT) 
Multiphoton ionization of polyatomic molecules, 11:52373 
(RA;AT) 


Performance Testing 
i performance estimates of binary geothermal 
using mixed-halocarbon working fluids, 11:50376 (R;US) 
FREQUENCY CONVERTERS 
Efficiency 
High-dynamic-range quadrature doubling experiments, 
11:52972 (RA;US) 


Nova frequency-conversion-array development, 11:52973 

(RA;US) 
RESPONSE TESTING 

Analysis of modal characteristics of coolant tubes for inertial 
fusion applications, 11:53028 (BA;US) 

Linear and non-linear modal analysis of aeroelastic structural 
systems, 11:51666 (BA;US) 

Modal testing and analysis of Nova laser structures, 11:53027 
(BA;US) 

Vibration characteristics of full- and one-half scale structural 
models, 11:51083 (BA;US) 


Mini-modal testing of wind turbines using novel excitation, 
11:50399 (BA;US) 
Finite Element Method 
11:50399 (BA;US) 
FRESH WATER 
Availability 
Water: a strategic resource. Student essay, 11:50878 (R;US) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRUIT (SEEDS) 
See SEEDS 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL: ELEMENT CLUSTERS 


Axial blanket fuel and demonstration. Seventh progress 
report, April 1985-March 1986, 11:50515 (R;US) 
Poolside examination of gadolinia lead test assemblies after one 
cycle of irradiation, 11:50516 (R;US) 
C Codes 
Thermohydraulic analysis of assemblies up to 2/7 
fuel rods. Blanket and shield effects (COBRA IV-I code), 
11:50586 (RA;BR;In Portuguese) 
Fluid Flow 
Study of the fluid flow in a bundle of 19 pins modelling a fast 
neutron reactor core fuel assembly, 11:50572 (R;FR;In 
French) 
Heat Transfer 
Thermohydraulic analysis of assemblies containing up to 2/7 
fuel rods. Blanket and shield effects (COBRA IV-I code), 
11:50586 (RA;BR;In Portuguese) 
Performance Testing 
Poolside examination of gadolinia lead test assemblies after one 
cycle of irradiation, 11:50516 (R;US) 


Thermohydraulic analysis of assemblies containing up to 2/7 
fuel rods, Blanket and shield effects (COBRA IV-I code), 
11:50586 (RA;BR;In Portuguese) 

FUEL ASSEMBLY DISMANTLING 
Radioactive Waste Disposal 
Characterization of non-fuel hardware, 11:50050 (RA;US) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Temperature Measurement 

Effects of thermocouple installation and location on fuel rod 

temperature measurements, 11:50843 (BA;US) 
FUEL CELL POWER PLANTS 
For commercial, residential, or electric utility use. 





Acid Electrolyte Fuel Cells 


Acid Electrolyte Fuel Cells 
Status of commercial phosphoric acid fuel cell power plant 
system development in the United States, 11:50966 (BA;US) 


Status of commercial phosphoric acid fuel cell power plant 
system development in the United States, 11:50966 (BA;US) 
Demonstration 
Westinghouse phosphoric acid fuel cell program, 11:50965 
(BA;US) 
Energy Consumption . 
Alaskan remote-site evaluation for fuel-cell energy systems. 
Final segext, 15 January 1985-28 February 1986, 11:50960 


phosphoric acid fuel cell power plant 
system development in the United States, 11:50966 (BA;US) 


technology. Quarterly 
April 1-June 30, 1985, 11:50961 (R;US) 
Reviews 
Status of commercial phosphoric acid fuel cell power plant 
system development in the United States, 11:50966 (BA;US) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 


Interfacial phenomena in low temperature fuel cells, 11:50963 
(R;US) 


Structure-property relations in noble metal electrocatalysis, 
11:50962 (R;US) 
Interfaces 


Interfacial phenomena in low temperature fuel cells, 11:50963 
(R;US) 
Plates 
Fuel cell separator plate with bellows-type sealing flanges, 
11:50964 (P;US) 
Seals 
Fuel cell separator plate with bellows-type sealing flanges, 
11:50964 (P;US) 
FUEL CHANNELS 
Computer Calculations 
CB3PMF - Thermohidraulic analysis using the open lateral 
boundary method, 11:50651 (RA;BR;In Portuguese) 
Heat Transfer 
CB3PMF - Thermohidraulic analysis using the open lateral 
boundary method, 11:50651 (RA;BR;In Portuguese) 


CB3PMF - Thermohidraulic anal open lateral 


boundary method, 11:50651 ae Seeaaiee 
FUEL CONSUMPTION 
Forecasting 


Short-Term Energy Outlook. Quarterly projections, July 1986, 
11:49866 (R;US) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 


Safeguards 
Concept for fuel-cycle based safeguards, 11:50229 (J;US) 
FUEL ECONOMY 
Research 


Programs 
Fiscal year 1987 Department of Energy authorization 


Representatives, Ninety. Congress, 
February 25 and 27, 1986, 11:51121 (B;US) 
FUEL ELEMENT CLUSTERS 
Dryout 
Drypatch spreading inside a multi-element bundle, 11:50567 
(R;CA) 


Flow Models 
Fuel penetration of intersubassembly gaps in LMFBRS (a 
calculational method with the SIMMER-II code), 11:50841 
(BA;US) 
Power Distribution 
Physics characteristics of CANDU cores with Advanced Fuel 
Cycles, 11:50568 (R;CA) 
S Codes 
ia a an oa intersubassembly gaps in LMFBRS (a 
calsulational method with the SIMMER.II code), 11:50841 
(BA;US) 
ELEMENTS 


See also FUEL PINS 
FUEL PLATES 
FUEL RODS 
SPENT FUEL ELEMENTS 
Ablation 
Re-entry burnup model for a hydrided zirconium-uranium fuel 
element. Final report, 11:50589 (R;US) 
Burnup 
Graphite disc - oxide fuel elements for high powers and 
extended burnups, 11:50648 (R;CA) 
Simplified polynomial representation of cross sections for 
reactor calculation, 11:50529 (RA;BR;In Portuguese) 
Simulation 
thermoh: 


Simulation of the fuel ydraulic behavior of 
Binary Breeder Reactor, 11:50585 (RA;BR;In Portuguese) 
Simulation of the fuel assembly thermohydraulic behavior of 
Binary Breeder Reactor, 11:50585 (RA;BR;In Portuguese) 
Heat Transfer 
Simulation of the fuel assembly thermohydraulic behavior of 
Binary Breeder Reactor, 11:50585 (RA;BR;In Portuguese) 
Poisoning 
Generation of cross sections in the of resonances for 
fuel poisoned with gadolinium, 11:50613 (RA;BR;In 
Portuguese) 


Performance analysis and swelling phenomena of 
PWR/WWER/ fuel elements, 11:50762 (R;PL;In Polish) 
FUEL FABRICATION PLANTS 
See also MIXED OXIDE FUEL FABRICATION PLANTS 
ae oo 
Detailed description of an SSAC at the facility level for a low- 
enriched uranium conversion and fuel fabrication facility, 
11:50183 (R;XA) 
Material Unaccounted For ; 
Licensed fuel facility status report. Inventory difference data, 
July-December 1985. Volume 6, No. 2, 11:50217 (R;US) 
Nuclear Materials Management 
Introduction to Exxon nuclear fuel fabrication plant, 11:50213 
(RA;US) 
Material control and accounting at Exxon Nuclear, I, 11:50214 
(RA;US) 
Material control and accounting at Exxon Nuclear, II, 
11:50215 (RA;US) 
Quality Assurance 
Applying statistics to improve internal customer satisfaction, 
11:53045 (R;US) 
FUEL GAS 
See also NATURAL GAS 
Desulfurization 
Desulfurization of hot coal by zinc ferrite, 11:49675 (BA;US) 
FUEL MANAGEMENT 
Axial blanket fuel and demonstration. Seventh progress 
report, April 1985-March 1986, 11:50515 (R;US) 
Surveys 
Survey of current optimization techniques in fuel management, 
11:50602 (RA;US) 
FUEL OILS 
See also HEATING OILS 
RESIDUAL FUELS 
API 


Gravity 
Storage stability and compatibility of heavy fuel oils, 11:49887 
(R;US) 
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Chemical Composition 
Storage stability and compatibility of heavy fuel oils, 11:49887 
(R;US) 


Compatibility 
ee eee 


Density 
Storage stability and compatibility of heavy fuel oils, 11:49887 
(R;US) 


Explosions 
Damaging distant airblast from minor scale, 11:51878 (R;US) 
NMR Spectra 
Storage stability and compatibility of heavy fuel oils, 11:49887 
(R;US) 
Pour Point 
Storage stability and compatibility of heavy fuel oils, 11:49887 
(R;US) 


Stability 
Storage stability and compatibility of heavy fuel oils, 11:49887 
(RUS) 
Storage 
Storage stability and compatibility of heavy fuel oils, 11:49887 
(R;US) 


Viscosity 
Storage stability and compatibility of heavy fuel oils, 11:49887 
(R;US) 
FUEL PELLETS 
Oxidation 
Air oxidation of UO, fuel: Chalk River studies, 11:50000 
(RA;US) 
Comparison of the oxidation behavior of BNL, CRNL, and 
PNL UO; pellets, 11:49998 (RA;US) 
Spent fuel oxidation testing under simulated dry storage 
conditions, 11:49999 (RA;US) 
FUEL PENCILS 


See FUEL PINS 
FUEL PINS 
Performance 
Thermal properties of trisodium uranate, 11:50652 (BA;US) 
Post-Irradiation Examination 
Thermal properties of trisodium uranate, 11:50652 (BA;US) 
FUEL PLATES 
Performance Testing 
Extended life aluminide fuel. Final report, 11:50678 (R;US) 
FUEL POOLS 


Criticality 
Study on criticalixy of nuclear fuel storage facility under the 
condition of low moderator density (JACS computer 
calculations), 11:50032 (R;JP;In Japanese) 
FUEL RACKS 


Configuration 
Taking credit for fuel burnup in spent fuel rack design and 
criticality safety analysis, 11:50015 (RA;US) 
Criticality 
Taking credit for fuel burnup in spent fuel rack design and 
criticality safety analysis, 11:50015 (RA;US) 
Neutron Absorbers 
Behavior of high-density spent-fuel storage racks, 11:50028 
(R;US) 


Application of the gravimetric method to closing the material 
balance around the chop-leach cell of a spent-fuel 
reprocessing plant, 11:50237 (J;US) 
Nuclear Materials Management 


Application of the gravimetric method to closing the material 
the 


FUEL RODS 
Circular Configuration 
Use of boron as burnable poison in anular form, 11:50614 
(RA;BR;In Portuguese) 


Development of the universal fuel rod consolidation machine 
tool, 11:49982 (RA;US) 


Drying 
Investigation of water-logged spent fuel rods under dry storage 
conditions, 11:50005 (RA;US) 
Heat Transfer 
Numerical simulation of fuel rod rewetting, 11:50650 


(RA;BR;In Portuguese) 
Uncertainty in calculated su:face temperature and surface heat 
flux of THTF heater rods, 11:50783 (R;US) 


Hydraulics 
Uncertainty in calculated surface 
flux of THTF heater rods, 11:50783 (R;US) 
Lifetime 
Predictions of dry storage behavior of zircaloy clad spent fuel 
rods using deformation and fracture map analyses, 11:49975 
(RA;US) 


Moisture 
Investigation of water-logged spent fuel rods under dry storage 
conditions, 11:50005 (RA;US) 
Oxidation 
Spent fuel oxidation testing under simulated dry storage 
conditions, 11:49999 (RA;US) 


of the universal fuel rod consolidation machine 
tool, 11:49982 (RA;US) 
Duke Power perspective of rod consolidation, 11:49977 


(RA;US) 
Northeast Utilities/EPRI spent fuel consolidation program, 
11:49980 (RA;US) 
Rod consolidation of Ginna fuel, 11:49979 (RA;US) 
Single rod transfer, 11:50016 (RA;US) 
Spent fuel consolidation by single rod transfer, 11:49985 
(RA;US) 
Performance 
Some aspects of the utilization of Zircaloy and austenitic steel 
as cladding material for PWR reactor fuel rods, 11:50528 
(RA;BR;In ) 
Performance Testing 
LWR spent fuel rod behavior during long-term dry fuel 
storage conditions, 11:49997 (RA;US) 
Recent advances of sensitivity analysis in various nuclear 
engineering problems, 11:50721 (RA;US) 


Numerical simulation of fuel rod rewetting, 11:50650 
(RA;BR;In Portuguese) 
Temperature 
Simulation apparatus THESA for investigation of the thermo- 
mechanical behaviour of UO:, 11:49930 (R;DD;In German) 
Temperature Measurement 
Effects of thermocouple installation and location on fuel rod 
measurements, 11:50843 (BA;US) 
Ultrasonic T 


esting 
Failed fuel rod ultrasonic detection system on Brown Boveri, 
11:49983 (RA;US) 

FUEL SHEATHS 

See FUEL CANS 
FUEL SLUGS 

See FUEL RODS 
FUEL SLURRIES 


Additives 
Rheology and chemical studies of coal-water mixtures, 
11:49689 (R;US) 


Atomization 
Coal water slurry dryer dispenser, 11:49740 (RA;US) 
Chemical 


Stabilizing coal-water mixtures with portland cement, 11:49736 
(P;US) 
Combustion 


Effects of coal-water slurry composition on boiler capacity, 
11:49758 (J;US) 


and surface heat 





FUEL SLURRIES 
Drying 
Drying 
Coal water slurry dryer dispenser, 11:49740 (RA;US) 
Mathematical Models 
Polydisperse coal slurry rheology, 11:49679 (RA;US) 


Rheology 
Polydisperse coal slurry rheology, 11:49679 (RA;US) 
Rheology and chemical studies of coal-water mixtures, 
11:49689 (R;US) 
Stabilization 


Stabilizi 
(P;US) 
Chemistry and reactivity of micronized coals. Technical 
progress report No. 4, 11:49724 (R;US) 
FUEL SUBSTITUTION 


Feasibility Studies 
Coal conversion opportunities in Pennsylvania, 11:50976 


coal-water mixtures with portland cement, 11:49736 


FUEL-CLADDING INTERACTIONS 
Zircaloy-uranium dioxide reaction, 11:50803 (R;GB) 


Biology 
Abstracts of the ASM conference on genetics and molecular 
biology of industrial microorganisms, 11:52121 (R;US) 
Removal 
Evaluation of the decolorization of pretreated coal gasification 
wastewater by the MyCor Process (P. chrysosponium), 
11:49662 (R;US) 
FURNACE OIL 
See HEATING OILS 
FURNACES 


Development of furnace/heat exchanger systems in which 
chopped cereal straw is the fuel, 11:51139 (R;DE) 
Flue Gas 
Cost/performance analysis of high 
recovery equipment, 11:51163 (BA;US) 
Fuel Economy 
Ceramic tubular heat heat exchangers: A summary 
operating experience, 11:51152 (BA;US) 
Fuel Feeding Systems 
Development of furnace/heat exchanger systems in which 
chopped cereal straw is the fuel, 11:51139 (R;DE) 
Heat Losses 
Off-cycle energy loss methods for vented heating 
equipment, 11:51090 (J;US) 
Heat Recovery 
Fluid bed waste heat recovery 
environment, 11:51159 (BA;US) 
Off-Peak Energy 
Development of a residential crushed rock heat storage 
furnace, 11:51062 (RA;US) 


Operation 
Use of biogenic fuels in the farmhouse from the point of view 
of labour. Pt. 2. Heating the farmhouse, 11:51070 (R;DE;In 
German) 
Performance Testing 
Development of a residential crushed rock heat storage 
furnace, 11:51062 (RA;US) 
Simulation 
Off-cycle energy loss measuring 
equipment, 11:51090 (J;US) 
Ventilation 
Off-cycle energy loss i 
equipment, 11:51090 (J;US) 
Waste Heat Utilization 
Cost/performance analysis of high temperature waste heat 
recovery equipment, 11:51163 (BA;US) 


waste heat 


of seven years of 


in a hostile 


methods for vented heating 


methods for vented heating 


FUSED SALTS 

See MOLTEN SALTS 
FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION REACTIONS 

See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 
FUSION (WELDING) 

See WELDING 


G CODES 
PUNCH. GENIE MK.2.2 manual. A language for spectrum 
manipulation and display, 11:52714 (R;GB) 
GADOLINIUM 
Cross Sections 
Generation of cross sections in the region of resonances for 
fuel poisoned with gadolinium, 11:50613 (RA;BR;In 
Portuguese) 
GADOLINIUM ALLOYS 
Crystal Structure 
Origin of the structural distortion between phase I’ and I in 
SnMsRh,Sni2 compounds, 11:51260 (RA;AT) 
Formation Heat 
Enthalpy effects in the Gd-Ni intermetallic compounds, 
11:51265 (RA;AT) 
GADOLINIUM CARBIDES 
Crystal Structure 
Structure and of transition metal carbides and 
hydrides, 11:51332 (RA;AT) 
Order-Disorder Transformations 
imental and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MaC and MeN, where M is a 
transition metal of the column III, IV, V and VD), 11:51329 


(RA;AT) 
GADOLINIUM COMPOUNDS 
See also GADOLINIUM CARBIDES 
GADOLINIUM HYDRIDES 
GADOLINIUM NITRIDES 
GADOLINIUM OXIDES 


Crystal Structure 
New ReRhi2X; compounds 

type, 11:51417 (RA;AT) 

Prediction of the idealized composition of compounds with 
centred trigonal prisms in R-Ni-Si systems, 11:51400 
(RA;AT) 


Lattice Parameters 
New ReRhi2X7 compounds structurally related to ZrzFei2P; 
type, 11:51417 (RA;AT) 
GADOLINIUM HYDRIDES 
Crystal Structure 
Structure and of transition metal carbides and 
hydrides, 11:51332 (RA;AT) 
GADOLINIUM NITRIDES 
Order-Disorder Transformations 
Order and disorder in transition metal carbides and nitrides: 
and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MC and MgN, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 
(QRA;AT) 
GADOLINIUM OXIDES 
Color 
Oxides MsSbsO:2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 
(RA;AT) 


Crystal Structure 
Oxides MsSbsO:2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 
(RA;AT) 
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Fabrication 
Poolside examination of gadolinia lead test assemblies after one 
cycle of irradiation, .11:50516 (R;US) 


Cosmic Neutrinos 
High energy cosmic ray signature of quark nuggets, 11:52322 
(R;FR) 
Fluctuations 
Galaxy formation from primordial fluctuations, 11:52320 
(R;FR;In French) 
Quark Matter 
High energy cosmic ray signature of quark nuggets, 11:52322 
(R;FR) 
Ultraviolet Spectra 
Metallicity and the level of the ultraviolet rising branch in 
Final Report, 1 July 1984-31 March 1986, 
11:52341 (R;US) 
GALLIUM 
Autoionization 
Autoionization resonances in atomic Ga, In, and Pb, 11:52434 
(;DE) 
Scattering Lengths 
Precise measurement of the coherent scattering length of liquid 
metals with the neutron-gravitation refractometer, 11:52713 
(R;DE;In German) 
GALLIUM 71 TARGET 
Proton Reactions 
Specificity of ™Ga(p,n)"Ge at 35 MeV for Gamow-Teller 


-radiation of 
solar cells. Master's thesis, 11:50314 avs) 
GALLIUM ARSENIDES 
Electrical Properties 
Pd/sub x/GaAs/GaAs: correlation between interface structure, 
morphology and electrical properties, 11:51436 (R;US) 
Electron Channeling 
Study of material properties using channeling radiation, 
11:52710 (R;US) 


Pd/sub x/GaAs/GaAs: correlation between interface structure, 
morphology and electrical properties, 11:51436 (R;US) 
Microstructure 
Pd/sub x/GaAs/GaAs: correlation between interface structure, 
morphology and electrical properties, 11:51436 (R;US) 
GAMMA DETECTION 
Li-Drifted Ge Detectors 
Study on in-situ measuring method using a portable Ge 
gamma-ray detector, 11:51820 (R;JP;In Japanese) 
GAMMA DOSIMETRY 
Wi 
Utilization of glass optical waveguides in electron and gamma 
ray dosimetry, 11:51814 (R;PL) 
GAMMA LOGGING 
Calibration 
Preliminary report on NTS spectral gamma 
calibration models, 11:51906 (RA;US) 
GAMMA RADIATION 
Mutagenesis 
Wholesomeness studies on gamma-irradiated smoked 
short-term mutagenicity assays, 11:52231 (R;PH) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SOURCES 
For cosmic sources of gamma radiation use COSMIC GAMMA 
SOURCES. 
Energy Absorption 
Energy-deposition rates and radial and polar Compton currents 
from gamma-ray and neutron sources in the intermediate- 
altitude range. Technical report, March 1967-March 1968, 
11:52347 (R;US) 
Meetings 
Sixth symposium on x- and gamma ray sources and 
applications. Abstracts, 11:51797 (R;US) 


logging and 


fish using 


GAMMA SPECTROMETERS 
Automation 


Application of the limited frequency-unannounced access 
strategy measurement in gas centrifuge 
enrichment plants, 11:50243 (J;US) 

Collimators 
eee for predicting gamma 
llimator performance, 11:51799 (R:US) 
collimator performance, 11:51799 (R;US) 
Measurement of the enrichment of uranium in the pi 
a gas centrifuge enrichment plant, 11:51493 (J;US) 
GAMMA-RAY LASERS 
See GASERS 
GANGUE 

Waste Product Utilization 

Pneumatic stowing as a means of reducing the environmental 
burden of mine waste dumps above-ground, 11:49708 
(R;DE;In German) 

GANIL 
See GANIL CYCLOTRON 
GANIL CYCLOTRON 

Grand Accelerateur National 'a Ions Lourdes, a heavy ion 
accelerator consisting of two identical isochronous cyclotrons and 
a particle booster for injection, located in Orsay, France. 

Beam Monitors 
New beam diagnostics at GANIL: very sensitive current 

transformers in beam lines and counting system of beam 
turns in cyclotrons, 11:51724 (R;FR) 
GAS APPLIANCES 

Feasibility Studies 

Technology advances in gas space conditioning, 11:50979 
(RA;US) 

Technology Assessment 

Technology advances in gas space conditioning, 11:50979 
(RA;US) 
GAS CHROMATOGRAPHY 

Fourier Transform Spectrometers 

—a 11:51496 (BA;US) 


“Fri gas chromatography/mass spectrometric analysis of 
lymers using capillary high resolution methods. Final 
ah ort, 11:51487 (R;US) 


GAS COOLANTS 
See GASES 
GAS COOLED REACTORS 


See also HTGR TYPE REACTORS 
PEBBLE BED REACTORS 


Risk Assessment 


ists’ meeting 
oe cael octets ndieash Labensers, nk 
Ridge, 13-15 May 1985, 11:50732 (R;XA) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FUELS 
See also FUEL GAS 
Combustion Kinetics 
Asymptotic structure of planar nonadiabatic reverse 
combustion fronts in porous media, 11:51570 (J;US) 
GAS INJECTION 
Bench-Scale Experiments 
Solubility and extraction in multiple-contact miscible 
displacements: Comparison of Nz and CO: flow visualization 
— 


2 model for prediction of 
D displacement of oil 
gas/surfactant, 11:49856 (BA;US) 





ee SO eee 
fractured carbonate reservoii, 11:49844 (BA;US) 
Solubility and extraction in multiple-contact miscible 
displacements: Comparison of Nz and CO: flow visualization 
experiments, 11:49858 (BA;US) 
GAS LASERS 


See also CARBON DIOXIDE LASERS 
EXCIMER 


LASERS 
METAL VAPOR LASERS 
Fuels 
More-storable fuels for gas-dynamic-laser application. Final 
report, August 1969-June 1973, 11:51609 (R;US) 
METERS 


Design 

Intelligent thick-film gas sensor, 11:51846 (R;US) 
Operation 

Intelligent thick-film gas sensor, 11:51846 (R;US) 


Performance 
Intelligent thick-film gas sensor, 11:51846 (R;US) 
GAS SPILLS 
Environmental Impacts 
Environmental assessment for the LGF Spill Test Facility at 
Frenchman Flat, Nevada Test Site, 11:49896 (R;US) 
Test Facilities 
Environmental assessment for the LGF Spill Test Facility at 
Frenchman Flat, Nevada Test Site, 11:49896 (R;US) 
GAS TURBINES 
Catalytic Combustors 
Catalyti it and 


lytic-combustion componen system 
development. Final report, 11:51690 (R;US) 


Procedure for the calculation of cooled gas turbines in case of 
changing operating conditions, 11:51646 (R;DE;In German) 
Fluid Flow 
Rotation symmetrical spatial flow in a cooled gas turbine, 
11:51647 (R;DE;In German) 
GAS WELLS 
See NATURAL GAS WELLS 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 


See also EXHAUST GASES 
FLUE GAS 


Radiation Monitoring 
Measurement and modeling of external radiation during 1984 
from LAMPF atmospheric emissions, 11:52019 (R;US) 


Gamma-ray Amplification by Stimulated Emission of Radiation. 
Nuclear isomer separation, 11:52660 (R;US) 
GASES 
See also AIR 


G. 


modeling of inhaled toxic reactive gases, 11:52001 


Dosimetry 
(R;US) 
Purification 


Recovery and purification of light gases by pressure swing 
adsorption, 11:51499 (J;US) 


Recovery and purification of light gases by pressure swing 
eaten, 11:51499 (J;US) 


i modeling of inhaled toxic reactive gases, 11:52001 
(R;US) 


GAS-INSULATED TRANSFORMERS 
gas-insulated transformer project. Final report, 
October 1, 1979-December 31, 1983. Volume 4, 11:50432 
(R;US) 


gas-insulated transformer project. Final report, 
October 1, 1979-December 31, 1983. Volume 1, 11:50429 


(R;US) 
Compact gas-insulated transformer project. Final report, 
— 1979-December 31, 1983. Volume 2, 11:50430 
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Compact gas-insulated transformer project. Final report, 
October 1, 1979-December 31, 1983. Volume 3, 11:50431 
(R;US) 

GASOLINE 
Concentration 
Subsurface distribution of hydrocarbons in the Building 403 
Area at LLNL, 11:52048 (R;US) 
Environmental Transport 
Subsurface distribution of hydrocarbons in the Building 403 
Area at LLNL, 11:52048 (R;US) 
GASOLINE ENGINES 
‘See INTERNAL COMBUSTION ENGINES 
GE PROCESS 
Performance Testing 

Development of a microwave coal cleaning process, 11:49723 

(R;US) 
GELS 


Stability 
New polymers for EOR applications, 11:49849 (BA;US) 
Testing 
Experimental and theoretical investigation of ti 
polymer gels in porous media, 11:49855 (BA;US) 
Thermal Degradation 
New polymers for EOR applications, 11:49849 (BA;US) 
GENE LOCI 
See GENES 
GENERAL ACCOUNTING OFFICE 
See US GAO 
GENERAL CIRCULATION MODELS 


Sensitivity Analysis 
Response of a spectral general circulation model to refinements 
in radiative processes, 11:51944 (J;US) 

GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (PULSE) 

See PULSE GENERATORS 
GENERATORS (RADIOISOTOPE) 

See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 


Functions 
Correlation of chromosome patterns in human leukemic cells 
with exposure to chemicals and/or radiation. 
report, January 1-July 31, 1986, 11:52216 (R;US) 


Analysis 
Neutron activation analysis of geological materials, 11:51482 
(RA;MY) 
Mineralization 
Archaean gold-telluride-sulphide and gold-telluride 
mineralisation of a multiple stage hydrothermal vein deposit 
at the Commoner Mine, Zimbabwe, 11:52304 (RA;ZA) 
Radioactive Waste Disposal 
Methodology developed at the CEA/IPSN for long-term 
performance assessment of nuclear waste repositories in 
formations, 11:50044 (R;FR) 
GEOLOGIC FAULTS 
Gravity Surveys 
Post-Eocene fault near east edge of Reelfoot Rift in 
Lauderdale County, Tennessee, as discovered by gravity, 
cuit aadushey cotecpa al ddlticg, 1iauaae Gah 


Post-Eocene fault near east edge of Reelfoot Rift in 
Lauderdale County, Tennessee, as discovered by gravity, 
canth Gudutioity atevepa, and Galion, 11208300 GED 

GEOMAGNETIC FIELD 
Fission Products 
Dominic, Fish Bowl series. Project Officer's 
Project 6.7. Debris expansion experiment, 11:51901 (R;US) 
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GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEORGIA 
Seismicity 
Study of seismicity and earthquake hazard in northern 
Alabama and adjacent parts of Tennessee and i 
Summary report covering May 1980-July 1985, 11:52286 
(R;US) 
EXPLORATION 


EOTHERMAL 
Exploration for sources of geothermal energy. 
Geochemical 


Surveys 
Geological and geochemical techniques for mapping fractures 
and fluid flow patterns in geothermal reservoirs, 11:50374 
(BA;US) 


Surveys 
Geological and geochemical techniques for mapping fractures 
and fluid flow patterns in geothermal reservoirs, 11:50374 
(BA;US) 
GEOTHERMAL FLUIDS 
Mapping 


Geological and geochemical techniques for mapping fractures 
and fluid flow patterns in geothermal reservoirs, 11:50374 
(BA;US) 
GEOTHERMAL RESOURCES 


Geothermal energy magasines in crystalline rock in the middle 
and the south of Sweden. Final report for the Efn project 
4560-271, 11:50370 (R;SE;In Swedish) 

GEOTHERMAL SYSTEMS 
See also HOT-DRY-ROCK SYSTEMS 
Flow Models 

Geological and geochemical techniques for mapping fractures 
and fluid flow patterns in geothermal reservoirs, 11:50374 
(BA;US) 

Fracture Mechanics 

Geological and geochemical techniques for mapping fractures 
and fluid flow patterns in geothermal reservoirs, 11:50374 
(BA;US) 

Rock-Fluid Interactions 

Geological and geochemical techniques for mapping fractures 
and fluid flow patterns in geothermal reservoirs, 11:50374 
(BA;US) 


Borehole Linking 
Multiple interference testing in the Ohaaki geothermal field, 
11:50382 (BA;US) 
Flow Models 
Streamtube relative-permeability functions for 
steam/water flow in fractures, 11:50378 (J;US) 
Performance 
Development model for geothermal reservoirs, 11:50380 
(BA;US) 


Effects 
Nonisothermal effects during injection and falloff tests, 
11:50379 (J;US) 


-geothermal well report. Volume II. Well 
workover and production testing, February 1982-October 
1985. TF and 8/DOE Gladys McCall No 1 well, Cameron 
Parish, Louisiena. Appendices 8-12. Final report, 11:50375 


Two-Phase Flow 


gases on fluid recovery in fractured 
geothermal reservoirs, 11:50381 (BA;US) 
Streamtube 


functions for 
steam/water flow in fractures, 11:50378 (J;US) 
Water Influx 
Development model for geothermal reservoirs, 11:50380 
(BA;US) 
Well Drilling 
Use of single-cutter data in the analysis of PDC bit designs, 
11:50377 (R;US) 
Well Logging 
Analysis of interference data in a highly heterogeneous 
naturally fractured geothermal reservoir, 11:50373 (J;US) 


Well Logging Equipment 
Development of slickline tools for very high 
cpnnaun apatiaadan TOUTE (uate 
GERMAN DEMOCRATIC REPUBLIC 
Atomic Energy Laws 
New regulations in the field of nuclear safety and radiation 
protection, 11:50902 (R;DD;In German) 
Nuclear Waste Policy Acts 
New regulations in the field of nuclear safety and radiation 
protection, 11:50902 (R;DD;In German) 
Radiation Protection Laws 
New regulations in the field of nuclear safety and radiation 
protection, 11:50902 (R;DD;In German) 
Thermal Power Plants 
Conference reports of session I, 11:50416 (R;DD;In German) 
GERMAN DR ORGANIZATIONS 
Bilateral 


Agreements 
Nuclear technology transfer. Myths and reality, 11:50892 
; nee 


Noclear technology transfer. Myths and reality, 11:50892 
) 


report, July 15, 1982-May 14, 1984, 11:51325 (R;US) 
Laser-Radiation 
Fundamental aspects of pulsed-laser 
semiconductors, 11:51378 (R;US) 
Melting 
Fundamental aspects of pulsed-laser irradiation of 
semiconductors, 11:51378 (R;US) 
Phase Transformations 
Fundamental aspects of laser irradiation of 
semiconductors, 11:51378 (R;US) 
Physical Radiation Effects 
Positron trapping in heavily irradiated semiconductors, 
11:51370 (R;FR) 
Proton Reactions 
Nuclear physics studies with medium energy 
report and renewal proposal, 11:52576 (R;US) 


Twinning 
Migration of grain boundaries in ceramic materials with 
pera tah vontmeyety hor came 
report, July 15, 1982-May 14, 1984, 11:51325 (R;US) 
GERMANIUM 74 
Deposition 
eS eee 
of isotopic heterostructures by direct ion beam deposition 
(BD), a" (R;US) 
GERMANIUM 76 
Double Beta Decay 
™Ge BB-decay experiments and their analyses, an update, 
11:52638 (R;US) 
GERMANIUM ALLOYS 
Crystal Structure 
New ternary rare earth - transition metal germanides with 
ee eee structures. 
Superconductivity in tes compound, 151259 (RA:AT) 
New ternary rare earth - transition metal germanides with 
YbsRh.Snis, BaNiSns, UsRe;Sie, ThCr2Sis or CaBe, Gen - 
type structures. Superconductivity in these compounds, 
11:51261 (RA;AT) 


Taiicadasmunganentr eaditammatenatie 
infinitive columns of Si (Ge) - centered square an 
and transition metal - centered octahedra 11:51268 (RA;AT) 
Electric Conductivity 
Stpercondutviy in trary rae earth rantion meta 
with the ScsCo,Sio-type structure, 
151 ee 
Parameters 


irradiation of 


Study of the ranges of the kappa-phases in the 
Hf-Mo-~(Si, P, S, Ge, As, Se) systems, 11:51263 (RA;AT) 





GERMANIUM ALLOYS 
Magnetic Susceptibility 


Magnetic Susceptibility 
a ne re ee 
with the ScsCo,Siio-type structure, 
1151432 CS) 


Rapid solidification studies of a model alloy system, 11:51444 
G;US) 


Rapid solidification studies of a model alloy system, 11:51444 
(J;US) 


New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCosSiro or UzCosSis type structures. 
Superconductivity s Shicoaledaeanadle 11:51259 (RA;AT) 

New ternary rare earth - transition metal germanides with 
YbsRh,Snis, BaNiSns, UsRe7Sis, ThCr2Sie or CaBe, Ges - 
type structures. Superconductivity in these compounds, 
11:51261 (RA;AT) 

en eee ee 

and germanides with the ScsCo,Siso-type structure, 
11: tones (R;US) 
GERMANIUM SELENIDES 
Crystal Structure 

Ternary transition metal silicides (or germanides) built of 
infinitive columns of Si (Ge) - centered square antiprisms 
and transition metal - centered octahedra, 11:51268 (RA;AT) 

GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 
Fission 

Importance of the giant resonances in hadron and muon 

induced fission, 11:52669 (R;DE;In German) 
GLASS 


See also BOROSILICATE GLASS 
PHOSPHATE GLASS 


Microscopic structure of two-dimensional electron glass, 
11:51453 (J;CH) 
Corrosion 
Weathered basalt glass: a natural analogue for the effects of 
reaction progress on nuclear waste glass alteration, 11:50145 
(J;US) 
Energy Absorption 
Measurements of weak one- and two-photon absorption in 
oxide glasses, 11:52971 (RA;US) 


Results from the long-term interaction and 
131 glass with aqueous solutions, 11:51448 (J;US) 
Properties 


Mechanism of photochromism in cadmium silicate glasses, 
11:51428 (RA;AT) 
Oxidation 
Role of groundwater oxidation potential and radiolysis on 
waste glass performance in 
environments, 11:51449 (J;US) 
Performance 
Laser glass: new laser-glass compositions, 11:52968 (RA;US) 
Role of groundwater oxidation potential and radiolysis on 
waste glass performance in crystalline repository 
environments, 11:51449 (J;US) 
Physical Radiation Effects 
Radiation damage studies in apatite, natural and artificial 
glasses, 11:51391 (RA;AT) 


Specifications 
Laser glass: new laser-glass compositions, 11:52968 (RA;US) 
Surface Coating 
Multilayer optical coating fabrication by dc magnetron 
reactive sputtering, 11:51438 (R;US) 
GLASS MELTERS 


See CERAMIC MELTERS 
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GLASS SCINTILLATORS 
Thin Films 
RF sputtered Ce*® activated SiO: glass films as scintillators for 
alpha particles detection, 11:51789 (R;FR) 
GLASSY METALS 
See METALLIC GLASSES 
GLAUBER’S SALT 
See SODIUM SULFATES 
GLIOMAS 
Neutron Therapy 
Workshop on neutron capture therapy, 11:52139 (R;US) 
GLOVEBOXES 
Radiation Monitoring 
Simulation of glovebox nondestructive assay to aid in error 
estimation and measurement procedure design, 11:50235 
G;US) 
GLOW DISCHARGES 
Charge Exchange 
Endoergic charge transfer reactions in the cathode glow, 
11:52445 (RA;AT) 
Ton Sources 
Laser ablation/ionization studies in a glow discharge, 11:52805 
(BA;US) 
Ionization 
Laser ablation/ionization studies in a glow discharge, 11:52805 
(BA;US) 
GLUCOSE 
Aerobic Digestion 
Aerobic ethanol production with a flocculent yeast in a 
biomass recycling system, 11:50274 (R;DE) 
GLUCOSIDASE 
Biochemical Reaction Kinetics 
Cellulase production and cellulose hydrolysis, 11:50332 
(RA;US) 
GLYCOLS 
See also POLYETHYLENE GLYCOLS 
Optical 
Vacuum ultraviolet electronic properties of liquids. Progress 
report, February 1, 1986-January 31, 1987, 11:52443 (R;US) 
Photoionization 
Vacuum ultraviolet electronic properties of liquids. Progress 
report, February 1, 1986-January 31, 1987, 11:52443 (R;US) 
GOBAR GAS 
See METHANE 
GOLD 
Electric Conductivity 
Electrical resistivity model of metals, 11:51288 (R;US) 
Interfaces 
Interface EXAFS using glancing angles (Al/Cu; Ag/Au), 
11:51196 (R;US) 
Segregation 
Surface compositional changes of Au-Pd binary alloys during 
temperature excursions (By ion scattering spectroscopy 
GSS), 11:51250 (RA;AT) 
Spectral Reflectance 
Electroreflectance y of emersed gold electrodes in 
the vacuum ultraviolet, 11:51270 (R;US) 
Surface Properties 
Surface compositional changes of Au-Pd binary alloys during 
temperature excursions (By ion scattering spectroscopy 
GSS)), 11:51250 (RA;AT) 
Targets 
Linear self-supporting gold target, 11:51750 (RA;BR) 
GOLD 197 
X-Ray Fluorescence 
Determination of the occurrence of gold in an unoxidized 
Carlin-type ore sample using synchrotron radiation, 11:51460 
(R;US) 
GOLD 197 TARGET 
Carbon 12 Reactions 
Nuclear chemistry (annual) progress report, September 1, 1985- 
August 31, 1986, 11:52655 (R;US) 
Deuteron Reactions 
Nuclear isomer separation, 11:52660 (R;US) 
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Gold 197 Reactions 
Multifragmentation in intermediate energy heavy ion collisions, 
11:52659 (R;US) 
Krypton 84 Reactions 
Nuclear chemistry (annual) progress report, September 1, 1985- 
August 31, 1986, 11:52655 (R;US) 
Lanthanum 139 Reactions 
Nuclear c! (annual) progress report, September 1, 1985- 
August 31, 1986, 11:52655 (R;US) 
Neon 20 Reactions 
Nuclear chemistry (annual) progress report, September 1, 1985- 
August 31, 1986, 11:52655 (R;US) 
Oxygen 16 Reactions 
Nuclear chemistry (annual) 
August 31, 1986, 11:52655 (R;US) 
Sulfur 32 Reactions 
Nuclear chemistry (annual) progress report, September 1, 1985- 
August 31, 1986, 11:52655 (R;US) 
Vanadium 51 Reactions 
Studies of heavy ion reactions and transuranic nuclei. Progress 
report, September 1, 1985-August 31, 1986, 11:52654 (R;US) 
GOLD ALLO ALLOYS 
See also GOLD BASE ALLOYS 
Structure 


report, September 1, 1985- 


Hyperfine 
57Fe magnetic hyperfine field in Au-Fe alloys (evidence 
favoring the two Fe environment model of Au-Fe alloys), 
11:51299 (J;NL) 
Fields 


57Fe magnetic hyperfine field in Au-Fe alloys (evidence 
favoring the two Fe environment model of Au-Fe alloys), 
11:51299 (J;NL) 


Segregation 
Surface compositional changes of Au-Pd binary alloys during 
temperature excursions (By ion scattering spectroscopy 
(JSS)), 11:51250 (RA;AT) 
Properties 


Surface compositional changes of Au-Pd binary alloys during 
temperature excursions (By ion scattering spectroscopy 
(JSS)), 11:51250 (RA;AT) 


ing and recovery of CusAu irradiated by 3 MeV 
electrons at 20K, 11:51200 (R;FR) 


Quenching 
Ordering and annealing of quenched CusAu, 11:51199 (R;FR) 
Segregation 


Sliding and thermally induced surface i 

based precious metal alloy, 11:51290 (R;US) 
Vacancies 

“ee 11:51199 (R;FR) 


Wtlidieg and thermally induced surface 
based precious metal alloy, 11:51290 GoD 
GOLD ISOTOPES 
See also GOLD 197 
Structure 
Nuclear structure from radioactive decay. Annual progress 
report, 11:52581 (R;US) 
Models 


Nuclear structure from radioactive decay. Annual progress 
report, 11:52581 (R;US) 
Structure 


Nuclear structure from radioactive decay. Annual progress 
report, 11:52581 (R;US) 
GOLDSTONE BOSONS 
See also AXIONS 
Potentials 
Pseudo-Goldstone bosons in curved space-time, 11:52557 
(R;US) 
GRAD-SHAFRANOV EQUATION 
MHD Equilibrium 
Analyses of MHD instabilities, 11:53095 (RA;JP;In Japanese) 
GRAIN ALCOHOL 
See ETHANOL 
GRAIN BOUNDARIES 


in a gold 


in a gold 


Report of a discussion meeting on the structure of internal 
interfaces, 11:51189 (R;US) 


See GRASS 
GRAND GULF-1 REACTOR 
Port Gibson, Mississippi, USA 
Containment Systems 
Development and applications of a computer program for 
modelling the response to hydrogen burns in containment, 
11:50838 (BA;US) 
GRAND GULF-2 REACTOR 
Port Gibson, Mississippi, USA 
Containment Systems 


modelling 
11:50838 (BA;US) 


See also PEGMATITES 
Chemical Reactions 
Chemical interactions between the bentonite and the natural 
solutions from the granite near a repository for spent nuclear 
fuel, 11:50137 (R;SE) 
Comparative Evaluations 
Uranium and thorium distribution in the Contreberg granite, 
Darling, 11:49919 (RA;ZA) 


Trace elements in feldspars and micas in granite pegmatites 
from northern Minas Gerais (Distribution and analysis), 
11:52311 (R;BR;In Portuguese) 

Heat Transfer 

Heat transfer experiment in a granite formation at Cornwall, 

11:50118 (R;FR) 
Mineralogy 
in Witwatersrand conglomerates, 11:49918 (RA;ZA) 

Uranium and thorium distribution in the Contreberg granite, 

Darling, 11:49919 (RA;ZA) 
Radionuclide Migration 

Fracture hydrology relevant to radionuclide transport. Field 

work in a granite formation in Cornwall, 11:50117 (R;FR) 
GRANULAR BED FILTERS 
Performance Testing 

Evaluation of hot-gas cleanup devices for use with advanced 

combined-cycle systems, 11:49672 (J;US) 
Technology Assessment 
Selection of flyash filters for pressurized fluidized-bed 
combustors, 11:49697 (J;US) 
GRANULAR MATERIALS 
For unspecified materials having a granular texture. 
Fabrication 

Cascade reactor: granule fabrication processes, 11:53000 

(RA;US) 
GRAPHITE 
Ciathrates 

Spectroscopic characterization studies of phase transformations 
in zirconia, hollandite and graphite systems. Final technical 
report, 14 February 1984-14 October 1985, 11:51326 (R;US) 

Mechanical Tests 

Thermal cycle test of a full-scale graphite sleeve for use in the 

VHTR, 11:50565 (R;JP;In Japanese) 
Microstructure 

X-ray study of the layer structure of graphite-antimon 

chloride intercalation compounds, 11:51454 G:CH) 
Raman Spectra 


i graphite 
report, 14 Saceees 1984-14 October 1985, 11:51326 (R;US) 
Reactor Materials 
Statistical characterization of tensile strengths for a nuclear- 
type core graphite, 11:51379 (R;US) 


Sorptive Properties 
Acid-base of coals and other solids, September 1, 
1985-August 30, 1986, 11:49684 (R;US) 





GRAPHITE 
Sputtering 


Sputtering 
Erosion and 
11:52878 (R;US) 
Tensile Properties 
Statistical characterization of tensile strengths for a nuclear- 
type core graphite, 11:51379 (R;US) 
Thermal Shock 
Thermal cycle test of a full-scale graphite sleeve for use in the 
VHTR, 11:50565 (R;JP;In Japanese) 
GRAPHITE MODERATOR 


ition experiments in the PISCES facility, 


Influence of soil parameters on *”7Cs* uptake by plants from 
long-term fallout on forest clearings and grassland, 11:52054 
(RA;NL) 

Transfer factors for Cs-137 and Pu-239 determined in the U.K. 
, 11:52052 (RA;NL) 

Solar Drying 

Effect of hay aeration with drying air heated by solar 
collectors on the qualitative properties of the hay, 11:50362 
(R;DE;GE) 

GRAVIMELT 

Performance Testing 
Development of a microwave coal cleaning process, 11:49723 

(R;US) 
GRAVITATION 

Invariance Principles 
Equivalence of the of freedom in a unified 

gravitational theory, 11:52730 (R;US) 

Unified Gauge Models 
Equivalence of the of freedom in a unified 

vitational theory, 11:52730 (R;US) 
ILLAPSE 


gra 
GRAVITATIONAL CO) 
Hydrodynamics 


Critical study of type II vae: equations of state and 
general relativity, 11:52317 (R;US) 
GREAT BRITAIN 


ject 
industrial processes. Final report, 11:51122 (R;DE;In 
German) 
Energy Analysis 
and other latent heat devices. Research report, 
11:51142 (R;US) 


industrial processes. Final report, 11:51122 (R;DE;In 
German) 

Thermal Insulation 

Low grade temperature heating systems for greenhouse 

climatisation in respect of reject heat utilisation from 
industrial processes. Final report, 11:51122 (R;DE;In 
German) 

Waste Heat Utilization 


industrial processes. Final report, 11:51122 (R;DE;In 
German) 
GREIFSWALD-1 REACTOR 
Greifswald, German Democratic Republic 
Domestic Safeguards 

Computer-based system of accounting for and control of 
nuclear material at the Bruno Leuschner NPP, Greifswald, 
11:50221 (R;DD;In Russian) 
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GREIFSWALD-2 REACTOR 

Greifswald, German Democratic Republic 

Domestic Safeguards 

Computer-based system of accounting for and control of 
nuclear material at the Bruno Leuschner NPP, Greifswald, 
11:50221 (R;DD;In Russian) 

M Codes 

Computer-based system of accounting for and control of 
nuclear material at the Bruno Leuschner NPP, Greifswald, 
11:50221 (R;DD;In Russian) 

GREIFSWALD-3 REACTOR 

Greifswald, German Democratic Republic 

Domestic Safeguards 

Computer-based system of accounting for and control of 
nuclear material at the Bruno Leuschner NPP, Greifswald, 
11:50221 (R;DD;In Russian) 

GREIFSWALD-4 REACTOR 
Greifswald, German Democratic Republic 
Domestic Safeguards 

Computer-based system of accounting for and control of 
nuclear material at the Bruno Leuschner NPP, Greifswald, 
11:50221 (R;DD;In Russian) 

GRINDING 
Energy Consumption 
Ultra fine grinding of low-rank coal. Progress report, April- 
June 1986, 11:49719 (R;US) 
GRONINGEN VERSNELLER INSTITUUT 
See KVI 
GROUND CONTROL 
See STRATA CONTROL 
GROUND DISPOSAL 
Coverings 

Estimated release from the saltstone landfill effect of landfill 
caps and landfill-cap/monolith-liner combinations, 11:50110 
(R;US) 

Land Pollution 

Installation restoration program, Phase 2. 
Confirmation/quantification. Stage 1. Volume 1. Technical 
report. Sections 1-3. Final report, October 1984-April 1985, 
11:52079 (R;US) 

Installation restoration program, Phase 2. 
Confirmation/quantification. Stage 1. Volume 1. Technical 
report. Sections 4-7. Final report, October 1984-April 1985, 
11:52080 (R;US) 

Installation restoration program, Phase 2. 
Confirmation/quantification. Stage 1. Volume 2. Appendices 
A through D. Final report, October 1984-April 1985, 
11:52081 (R;US) 


Appendix 
H. Final report, October 1984-April 1985, 11:52082 (R;US) 
Installation restoration program, Phase 2. 
Confirmation/quantification. Stage 1. Volume 2. Appendix J- 
M. Final report, October 1984-April 1985, 11:52083 (R;US) 


Technical studies supporting the mining waste regulatory 

determination. Final report, 11:52097 (R;US) 
Liners 

Estimated release from the saltstone landfill effect of landfill 
caps and landfill-cap/monolith-liner combinations, 11:50110 
(R;US) 

Water Pollution 

Installation restoration program, Phase 2. 
Confirmation/quantification. Stage 1. Volume 1. Technical 
report. Sections 1-3. Final report, October 1984-April 1985, 
11:52079 (R;US) 

Installation restoration program, Phase 2. 
Confirmation/quantification. Stage 1. Volume 1. Technical 
report. Sections 4-7. Final report, October 1984-April 1985, 
11:52080 (R;US) 

Installation restoration program, Phase 2. 

Confirmation/ Stage 1. Volume 2. 
A through D. Final report, October 1984-April 1985, 
11:52081 (R;US) 
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Installation restoration program, Phase 2. 
Confirmation/quantification. Stage 1. Volume 2. Appendix 
H. Final report, October 1984-April 1985, 11:52082 (R;US) 
Installation restoration program, Phase 2. 
Confirmation/quantification. Stage 1. Volume 2. Appendix J- 
M. Final report, October 1984-April 1985, 11:52083 (R;US) 
GROUND MOTION 
Simulation 
Simulation analysis of low-frequency motions observed 
from selected atmospheric nuclear at the Nevada 
Test Site. Technical report, 7 March 1983-31 January 1984, 
11:51898 (R;US) 
GROUND SOURCE HEAT PUMPS 
Coefficient of Performance 
An optimized ground-coupled heat pump system 
northern climate applications, 11:51109 (J;US) 


Design 
An optimized ground-coupled heat pump 
northern climate applications, 11:51109 Gus) 


design for 
system design for 


Final subcontract report, 11:50364 (R;US) 
Eavironmental Effects 
Surte project. Soil effects of 88 small houses heated with 
surface earth heat. Final report, 11:51050 (R;SE;In Swedish) 
Field Tests 
Residential earth-coupled heat-pump demonstration. Final 
report, 11:51076 (R;US) 
Heat Storage 
Freezing of clay in earth heat stores, 11:51051 (R;SE;In 
Swedish) 
Life-Cycle Cost 
ee ee system design for 
clinate applications, 11:51109 G-US) 
dite seme 


1 ees pump system design for 
climate applications, 11:51109 (J;US) 
culhietion 


Residential earth-coupled heat 
report, 11:51076 (R;US) 
GROUND WATER 
Acidification 
ae precipitation quality, shallow ground- 
water geochemistry, and dissolved aluminum in eastern 
Maryland. Final report, November 1983-April 1985, 11:52094 
(R;US) 
Flow Models 
Fracture hydrology relevant to radionuclide transport. Field 
work in a granite formation in Cornwall, 11:50117 (R;FR) 
Modelling the flow of groundwater in the vicinity of a salt 
dome, 11:50150 (RA;US) 


Geochemistry 
and hydrochemistry in ground water 


demonstration. Final 


Environmental isotopes 
studies, 11:52274 (RA;ZA) 


Geophysics 
Geocongress 84: 20. Geological congress of the Geological 
of South Africa. Abstracts: Pt. 2. Ground water, 
11:52273 (R;ZA) 


Isotope Ratio 
Eavironmental isotopes and hydrochemistry in ground water 
studies, 11:52274 (RA;ZA) 
Study with environmental isotopes on the main aquifers of 
sedimentary basin of Senegal. Final report for the period 1 
April 1981-30 June 1984, 11:52270 (R;XA;In French) 


of subsurface environments. Summary and 
a ee 11:52178 


Monitoring 
Volatile organic compounds in ground water west of LLNL, 
11:52099 (R;US) 
Natural Radioactivity 
Concentration and distribution of natural radionuclides at 
Klipperaasen and Bjulebo, Sweden, 11:52061 (R;SE) 


Pollution 
SE ee eee 
commercial underground coal operations. 
Topical report, 11:49669 (R;US) 


Environmental surveillance for the EG and G Idaho 
Radioactive Waste Management areas at the Idaho National 
mae Annual report 1985, 11:50153 
Q@; 

Middlesex Sampling Plant and Middlesex Municipal Landfill. 
Annual site environmental report, calendar year 1985. 
Formerly Utilized Sites Remedial Action Program 
(FUSRAP), 11:50173 (R;US) 

Wayne Interim Storage Site. Annual site environmental report, 
calendar year 1985. Formerly Utilized Sites Remedial Action 
Program (FUSRAP), 11:50174 (R;US) 


Generalized groundwater radiolysis model, 11:52102 (RA;US) 
Radionuclide Migration 
Calculation of ground water flow in safety analysis of nuclear 
ie /W computer simulation), 11:50139 


radionuclide migration through soil layer in aquifer zone 
apparatus, 11:52105 50S Guba Japanese) 

Generalized groundwater radiolysis model, 11:52102 (RA;US) 

Modelling the flow of groundwater in the vicinity of a salt 
dome, 11:50150 (RA;US) 

Modelling interaction of deep groundwaters 
radionuclide speciation, 11:50115 (R;CH) 

Preliminary estimates of groundwater travel time and 
radionuclide transport at the Yucca Mountain repository site, 
11:50160 (R;US) 

SWIFT II self-teaching curriculum. Illustrative problems for 
the Sandia waste-isolation flow and transport model for 
fractured media, 11:50155 (R;US) 

Tuff reaction vessel experiment, 11:51442 (R;US) 

Solvent Properties 

Solubilities and speciation of selected transuranium ions. A 
comparison of a non-complexing solution with a 
groundwater from the Nevada Tuff site, 11:51564 (J;DE) 

Waier Chemistry 

Effect of gamma radiation on groundwater chemistry and glass 
leaching as related to the NNWSI repository site, 11:51373 
(R;US) 

Water Pollution 

Heavy metals Cd, Pb, Cu, and Zn and other indications of 
anthropogenic pollution in groundwater, river water, 
precipitation and valley sediments in the north-west of 
Erlangen, 11:52091 (R;DE;In German) 

Installation restoration 
Confirmation/: 


with bentonite and 


‘quantification. Stage 1. 
report. Sections 1-3. Final report, October 1984-April 1985, 
11:52079 (R;US) 
Installation restoration program, Phase 2. 
Confirmation/quantification. 1. Volume 1. Technical 
Sections 4-7. Final report, October 1984-April 1985, 


D. Final report, October 1984-April 1985, 
11:52081 (R;US) 
Installation restoration program, Phase 2. 
Confirmation/quantification. 1. Volume 2. 
H. Final report, October 1984-April 1985, 11:52082 (R;US) 
Installation restoration program, Phase 2. 
Confirmation/ i 1. Volume 2. Appendix J- 
M. Final report, October 1984-April 1985, 11:52083 (R;US) 
Remedial action plan: United States Air Force Plant Number 
44, Tucson, Arizona. Final report, 1981-1986, 11:50861 
(R;US) 





GROUND WATER 
Water Pollution 


Water Pollution Abatement 
Epa (Environmental Protection Agency) ground-water 
research 11:52095 (R;US) 
Heavy metals Cd, Pb, Cu, and Zn and other indications of 


pollution in groundwater, river water, 
precipitation and valley sediments in the north-west of 
Erlangen, 11:52091 (R;DE;In German) 
Water Pollution Control 
A eae ieee Ste LESION) CEE SG 


Calculations 

Codes to calculate multigroup constants for nuclear reactor 

calculations, 11:50621 (RA;JP) 
K Codes 

Codes to calculate multigroup constants for nuclear reactor 

calculations, 11:50621 (RA;JP) 
R Codes 

Codes to calculate multigroup constants for nuclear reactor 

calculations, 11:50621 (RA;JP) 
GROUP THEORY 

For mathematical groups only; for neutron-energy groups use 
MULTIGROUP THEORY. 

Dimensions, induces and classes of representations 
of affine Kac-Moody algebras (with examples for affine Es), 
11:53104 (R;US) 

GROUTING 


Calorimetric examination of hydrofracture grouts, 11:50052 
(RA;US) 


Modifications 
Computerized improvements to the single-stage gas gun (At 
Shock Thermodynamics Applied Research (STAR) facility), 
11:53051 (R;US) 


HADRON-HADRON INTERACTIONS 
See also BARYON-BARYON INTERACTIONS 
Diffraction Models 
Diffractive hard scattering, 11:52497 (R;US) 
Particle Production 


ae ee ee 11:52547 
;US) 
Signatures for technicolor, 11:52535 (J;US) 
Supersymmetry: experimental signatures at 
11:52550 (RA;US) 


Scattering 
ee hard scattering, 11:52497 (R;US) 


hadron colliders, 


Hadron structure from lattice QCD, 11:52568 (R;CA) 
Mass Spectra 
Quantum relativistic rotator and oscillator, 11:52555 (R;US) 
Production 
e* -e~ hadronic multiplicity distributions, 11:52516 (R;US) 
Hadron production at PEP/PETRA, 11:52479 (RA;US) 
Jets, W*~ and Z° production in UA2, 11:52491 (RA;US) 
PEP/PETRA searches for monojets, 11:52477 ;US) 
— multiplicity distributions, 11:52518 
Particle Production 
Production of hadrons and leptons at high p/sub t/ and pairs 
at high mass, 11:52456 (R;US) 
Quantum Field Theory 
Relativistic nuclear many-body problem, 11:52693 (BA;US) 
Rotational States 
Quantum relativistic rotator and oscillator, 11:52555 (R;US) 
Structure Functions 
Quark structure functions measured with the Drell-Yan 
process, 11:52514 (R;US) 
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Vibrational States 
Quantum relativistic rotator and oscillator, 11:52555 (R;US) 
HAFNIUM 
Interfaces 
EXAFS study of copper-hafnium multilayers, 11:51197 (R;US) 
HAFNIUM ALLOYS 
Crystal Structure 

Structural investigations of bismuthides of titanium, zirconium, 
and hafnium, 11:51262 (RA;AT) 

Ternary transition metal silicides (or germanides) built of 
infinitive columns of Si (Ge) - centered square antiprisms 
and transition metal - centered octahedra, 11:51268 (RA;AT) 

Lattice Parameters 

Structural investigations of bismuthides of titanium, zirconium, 
and hafnium, 11:51262 (RA;AT) 

Study of the ranges of the kappa-phases in the 
HfMo-(Gi, P, §, Ge, As, Se) systems, 11:51263 (RA;AT) 


Crystal chemistry, stability and order in ternary metallic 
pnictides, 11:51401 (RA;AT) 
Structural Chemical Analysis 
Crystal chemistry, stability and order in ternary metallic 
pnictides, 11:51401 (RA;AT) 
HAFNIUM BROMIDES 
Crystal Structure 
New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 11:51398 (RA;AT) 
HAFNIUM CARBIDES 
Order-Disorder Transformations 
Order and disorder in transition metal carbides and nitrides: 
experimental and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MaC and MeN, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 


(RA;AT) 
HAFNIUM CHLORIDES 
Crystal Structure 
New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 11:51398 (RA;AT) 
HAFNIUM COMPOUNDS 


homogeneity ranges of the kappa-phases in the 
Hf-Mo-(Si, P, S, Ge, As Se) systems, 1191263 (RAAT) 
HAFNIUM IODIDES 
Crystal Structure 
New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 11:51398 (RA;AT) 
HAFNIUM NITRIDES 
Crystal Structure 
Reactive RF and dual ion beam sputter deposition of Ti, Zr, 
and Hf nitrides, 11:51340 (RA;AT) 
Order-Disorder Transformations 
Order and disorder in transition metal carbides and nitrides: 
experimental and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MaC and MN, where M is a 
transition metal of the column III, [V, V and VI), 11:51329 
(RA;AT) 
HAFNIUM SELENIDES 
Phonons 
Inelastic neutron scattering and lattice dynamics of HfSea, 
SnSe, and TiS:, 11:51427 (RA;AT) 
HAFNIUM SILICIDES 
Crystal Structure 
Ternary transition metal silicides (or germanides) built of 
infinitive columns of Si. (Ge) - centered square antiprisms 
and transition metal - centered octahedra, 11:51268 (RA;AT) 
Thermal Expansion 
Temperature dependence of the lattice constants of transition 
metal disilicides, 11:51430 (RA;AT) 
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Lattice Parameters 


eee ee 


dichalcogenides with semiconducting/metallic behavior, 
11:51426 (RA;AT) 
HAFNIUM TELLURIDES 

Lattice Parameters 


Far-infrared and X-ray investigations on mixed transition metal 


dichalcogenides with semiconducting/metallic behavior, 
11:51426 (RA;AT) 
HALIDES 

See also CHLORIDES 


Fluorescence 
Application of the energy gap law to excited-state decay of 
osmium(II)-polypyridine complexes: calculation of relative 
nonradiative decay rates from emission spectral profiles, 
11:51539 (J;US) 


Application of the energy gap law to excited-state decay of 
osmium(II)-polypyridine complexes: calculation of relative 
nonradiative decay rates from emission spectral profiles, 
11:51539 (J;US) 

EFFECT 


Dirac Equation 
in a first-order Dirac equation for a Landau- 
Hall system, 11:52573 (J;NL) 

HALL GENERATORS 

See MHD GENERATORS 
HALLAM NUCLEAR POWER FACILITY 

See HNPF REACTOR 
HALOGEN COMPOUNDS 


Only for inorganic compounds; see also other inorganic halogen 
compounds. 


See also HALIDES 
Potentials 
Indirect ionic interactions, 11:52728 (J;US) 
HAMILTONIAN FUNCTION 
Trajectories 


of periodic trajectories, 11:52731 (R;US) 
HAMILTON-JACOBI EQUATIONS 
Analytical Solution 


Study of invariant surfaces and their break-up by the 
Hamilton-Jacobi method, 11:52734 (R;US) 
HANDBOOKS 
See MANUALS 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ENGINEERING DEVELOPMENT LABORATORY 
Quality Control 
Applying statistics to improve internal customer satisfaction, 
11:53045 (R;US) 
HANFORD RESERVATION 
Liquid Wastes 
Analysis of Hanford liquid effluents for hazardous waste 
compliance: preliminary data, 11:52098 (R;US) 
Radioactive Waste Management 
Hanford defense waste high-level and transuranic waste 
management, 11:50146 (J;US) 
Interim Hanford Waste Management Plan (Contains glossary), 
11:50098 (R;US) 
Interim Hanford Waste Management Technology Pian, 
11:50097 (R;US) 
eather 


Extreme and persistent temperature anomalies 
Wotinonn dus 1985, 11:53050 (R;US) 
HARD COAL 
See ANTHRACITE 
BLACK COAL 
HARDTACK PROJECT 
Shipboard contaminant ingress from underwater bursts. Final 
report, 11:51886 (R;US) 
Nuclear Weapons 
Timing and firing. Report for April-October 1958, 11:51881 
(R;US) 


at Hanford, 


HASTELLOY C 
Corrosion Resistance 
Corrosion-resistance characteristics of sputtered titanium- 
aa la etaeaalemiae as: 
HASTELLOY 
Mechanical 
Elevated temperature and environmental effects on fracture, 
11:51210 (RA;US) 
HAWAII 
Ocean Thermal Power Plants 
A seawater system study for a 10 MWe shore-based OTEC 
plant in the Hawaiian Islands, 11:50356 (BA;US) 
An update of an OTEC 10 MWe shore-based plant conceptual 
design, 11:50357 (BA;US) 
HAZARDOUS MATERIALS 
Not for radioactive materials. 
Accidents — 
New Mexico Hazardous Materials Emergency Response 
Program: scenarios, testing, and evaluation, 11:50036 (R;US) 
New Mexico Hazardous Materials Emergency 
Program: planning process, 11:50035 (R;US) 
New Mexico Hazardous Materials Response 
Program: scenarios, testing, and evaluation, 11:50036 (R;US) 
Energy Recovery 
Hazardous waste to energy, 11:51141 (R;US) 
Gas Spills 
Environmental assessment for the LGF Spill Test Facility at 
Frenchman Flat, Nevada Test Site, 11:49896 (R;US) 
Materials Recovery 
Guidance manual on the RCRA (Resource Conservation and 
Recovery Act) regulation of recycled hazardous wastes. 
Final report, 11:50870 (R;US) 
Maximum Permissible Concentration 
Assessing exposure to toxic substances from land disposal of 
hazardous wastes, 11:52040 (R;US) 
Regulations 
Guidance manual on the RCRA (Resource Conservation and 
Recovery Act) regulation of recycled hazardous wastes. 
Final report, 11:50870 (R;US) 
Waste Disposal 
CERCLA meport. Phase 1: installation assessment, 11:49885 


processes di 
States, 11:51997 (R;US) 
Permit guidance manual on hazardous-waste land-treatment 
demonstrations. Final report, 11:52045 (R;US) 
Remedial action plan: United States Air Force Plant Number 
44, Tucson, Arizona. Final report, 1981-1986, 11:50861 
(R;US) 
Waste Management 
Technical resource documents and technical handbooks for 
hazardous-wastes management, 11:50875 (R;US) 
Waste Processing 
Thermal processes for hazardous waste: the EPA 
(Environmental Protection Agency) research program, 
11:51691 (R;US) 
8077 


See NICKEL BASE ALLOYS 
HDO 
See DEUTERIUM COMPOUNDS 
HEAD 
Spatial Dose Distributions 
Development of a new mathematical model representing the 
head region of the adult human for use in internal dose 
calculations, 11:52717 (R;BR;In Portuguese) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT DISSIPATION 
See HEAT TRANSFER 





HEAT DISTRIBUTION SYSTEMS 


in the Nordic countries. Status 
aenueeee 1983/1984, 11:51168 (R;NO;In Norwegian) 
Economic Analysis 
District as an alternative to local heating systems, 
11:51167 (R;NO;In Norwegian) 
Energy Models 
District as an alternative to local heating systems, 
11:51167 (R;NO;In Norwegian) 
Heat Losses 
Minimum life-cycle cost heat losses for shallow-trench 
underground heat distribution systems, 11:51171 (R;US) 


District heating in the Nordic countries. Status 
ae 1983/1984, 11:51168 (R;NO;In Norwegian) 
Performance 
District heating in the Nordic countries. Status 
description 1983/1984, 11:51168 (R;NO;In Norwegian) 


Minimum life-cycle cost heat losses for shallow-trench 
underground heat distribution systems, 11:51171 (R;US) 
Stress Analysis 
Stress analysis of district heating systems. Part 2. Diagrams for 
dimensioning of the length of friction zones and shanks of 
pipe bends, 11:51604 (R;SE;In Swedish) 
HEAT EXCHANGERS 
See also DIRECT CONTACT HEAT EXCHANGERS 


FLUIDIZED BED HEAT EXCHANGERS 
RADIATORS 


a 


thorough approach to measurement uncertainty analysis 
A aha te temtated teat enchanner tooling TIMMS 
(BA;US) 
Biological Fouling 
Countermeasures to microbiofouling in simulated ocean 


thermal energy conversion heat with surface and 
deep ocean water in Hawaii, 11:50355 (J;US) 


deep ocean water in Hawaii, 11:50355 (J;US) 
Computer-Aided Design 
Design verification of the DOE/B & W HTBDR control 
system using interactive simulation, 11:51151 (BA;US) 


Cost/performance analysis of high temperature 
recovery equipment, 11:51163 (BA;US) 
Cost Estimation 


Costs of heat exchanger fouling in the U.S. industrial sector, 
11:51155 (BA;US) 


Advanced high performance ceramic heat exchanger designs 
for industrial heat recovery applications, 11:51158 (BA;US) 
Cascade reactor: heat exchanger design, 11:52999 (RA;US) 
Industrial markets for waste heat recovery, 11:51162 (BA;US) 
Industrial markets for waste heat recovery, 11:51162 (BA;US) 


waste heat 


A survey of gas-side fouling measuring devices, 11:51153 


Costs of heat fouling in the U.S. industrial sector, 
11:51155 (BA;US) 
ee ae, 11:51154 (BA;US) 
Flux 
Effects of surface roughness on heat transfer and maximum 
surface power density in nucleate boiling, 11:51644 (R;DE;In 
German) 
Heat Recovery 
Advanced high performance ceramic heat exchanger designs 
for industrial heat recovery — 
PE a <tr pe ete 
recovery equipment, 11:51163 (BA;US) 
Design verification of the DOE/B & W HTBDR control 
system using interactive simulation, 11:51151 (BA;US) 
Industrial markets for waste heat recovery, 11:51162 (BA;US) 
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Heat Transfer 

Digital simulation of transients in sodium-sodium intermediary 
heat exchanger, 11:51638 (RA;BR;In Portuguese) 

Effects of surface roughness on heat transfer and maximum 
surface power density in nucleate boiling, 11:51644 (R;DE;In 
German) 

Laser Drilling 
Laser processing of materials, 11:51156 (BA;US) 
Laser Welding 

Laser processing of materials, 11:51156 (BA;US) 

Maintenance 

Costs of heat fouling in the U.S. industrial sector, 
11:51155 (BA;US) 

Market 
Industrial markets for waste heat recovery, 11:51162 (BA;US) 
Materials 
Advanced high performance ceramic heat exchanger designs 
for industrial heat recovery applications, 11:51158 (BA;US) 
Ceramic tubular heat exchangers: A summary of seven years of 
operating experience, 11:51152 (BA;US) 
Cost reductions in absorption chillers, 11:50972 (R;US) 
Materials Testing 

Laser processing of materials, 11:51156 (BA;US) 
Payback Period 

Industrial markets for waste heat recovery, 11:51162 (BA;US) 
Performance 

Advanced high performance ceramic heat exchanger designs 
for industrial heat recovery applications, 11:51158 (BA;US) 

Performance Testing 

A thorough approach to measurement uncertainty analysis 
applied to immersed heat exchanger testing, 11:51693 
(BA;US) 

Cost/performance analysis of high 
recovery equipment, 11:51163 (BA;US) 


Resonance 
in heat exchanger tube banks. Final report, 


waste heat 


Acoustic resonance 
11:51635 (R;US) 


conductivity of the two 
separating wall, 11:51648 (R;DE;In German) 
Digital simulation of transients in sodium-sodium intermediary 
heat exchanger, 11:51638 (RA;BR;In Portuguese) 
Two-Phase Flow 


separating wall, 11:51648 (R;DE;In German) 
HEAT LOSSES 
Life-Cycle Cost 
Minimum life-cycle cost heat losses for shallow-trench 
underground heat distribution systems, 11:51171 (R;US) 


Measuring Methods 
Off-cycle energy loss measuring methods for vented heating 
equipment, 11:51090 (J;US) 
HEAT PIPE WICKS 
Thermal Conductivity 
Effective thermal conductivity of a screen wick, 11:51641 
(RA;JP) 


HEAT PIPES 
Heat Transfer 
Heat transfer in an organic heat pipe, 11:51642 (R;US) 
HEAT PUMPS 
See also AIR SOURCE HEAT PUMPS 

CHEMICAL HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 
WATER SOURCE HEAT PUMPS 


Comparative Evaluations 

ive study of 
Final report, 11:51064 (R;US) 
Simulation 


A modular computer simulation of absorption systems, 
11:51098 (J;US) 


drives for heat pumps. 
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System design optimization and validation for single-speed heat 
pumps, 11:51107 (J;US) 
Design 
System design optimization and validation for single-speed heat 
pumps, 11:51107 (J;US) 
Electric Motors 
study of 


Final report, 11:51064 Us) 
Mathematical Models 
Mathematical modelling of the performance and capacity of 
absorber-type heat pumps for domestic heating systems, 
11:51072 (R;DE;In German) 


drives for heat pumps. 


Mathematical modelling of the performance and capacity of 
absorber-type heat pumps for domestic heating systems, 
11:51072 (R;DE;In German) 

Measurement of the heat pump system Salemer Hof Esslingen. 
Final report, 11:50971 (R;DE;In German) 

Performance 

Development and demonstration of an electric heat pump for 
waste heat recovery in industry. System design and test 
results. Final report, 11:51136 (R;US) 

Measurement of the heat pump system Salemer Hof Esslingen. 
Final report, 11:50971 (R;DE;In German) 

System design optimization and validation for single-speed heat 
pumps, 11:51107 (J;US) 

Simulation 

Mathematical modelling of the performance and capacity of 
absorber-type heat pumps for domestic heating systems, 
11:51072 (R;DE;In German) 


Working Fluids 
A modular simulation of absorption systems, 
11:51098 (J;US) 
HEAT RECOVERY EQUIPMENT 
Bench-Scale Experiments 
Laboratory test results of the Fluidized-Bed Waste-Heat 
Recovery system, 11:51160 (BA;US) 
Computer-Aided Design 
Design verification of the DOE/B & W HTBDR control 
system using interactive simulation, 11:51151 (BA;US) 
Corrosion Resistance 
Laboratory test results of the Fluidized-Bed Waste-Heat 
Recovery system, 11:51160 (BA;US) 
Cost 
Cost/performance analysis of high 
recovery equipment, 11:51163 (BA;US) 


for industrial heat recovery applications, 11:51158 (BA;US) 
Industrial markets for waste heat recovery, 11:51162 (BA;US) 
Vortex Flow Direct Contact Heat Exchanger 
design and performance, 11:51161 (BA;US) 
Economics 
Industrial markets for waste heat recovery, 11:51162 (BA;US) 
Market 
Industrial markets for waste heat recovery, 11:51162 (BA;US) 
Materials 
for industrial heat recovery applications, 11:51158 (BA;US) 


waste heat 


guide for heat-recovery incinerators. Technical 
note, 11:51164 (R;US) 
Payback Period 
Industrial markets for waste heat recovery, 11:51162 (BA;US) 
Performance 
Advanced high performance ceramic heat exchanger designs 
for industrial heat recovery applications, 11:51158 (BA;US) 
Development and demonsration of an electric heat pump fr 
waste heat recovery in industry. System design and test 
results. Final report, 11:51136 US) 
Performance Testing 
Cost/performance analysis of high temperature waste heat 
recovery equipment, 11:51163 (BA;US) 
Laboratory test results of the Fluidized-Bed Waste-Heat 
Recovery system, 11:51160 (BA;US) 


HEATING SYSTEMS 
Energy Balance 


Scale Control 
Laboratory test results of the Fluidized-Bed Waste-Heat 
Recovery system, 11:51160 (BA;US) 
Vortex Flow 
Vortex Flow Direct Contact Heat Exchanger 
design and performance, 11:51161 (BA;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE 


Freezing of clay in earth heat stores, 11:51051 (R;SE;In 
Swedish) 


Feasibility Studies 
Electric thermal storage - the sleeping giant, 11:50466 (RA;US) 
11:50465 


Hot rocks storage heating experience of the North Attleboro 
Electric Department, 11:50464 (RA;US) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
C Codes 
COBRA-NC: a thermal hydraulics code for transient analysis 
of nuclear reactor components. Volume 4. Users’ manual for 
containment analysis, 11:50785 (R;US) 
Review of the FBR safety related thermohydraulic analysis 
code development, 11:50764 (RA;JP;In Japanese) 
Computerized Simulation 
Digital simulation of transients in sodium-sodium i 
heat exchanger, 11:51638 (RA;BR;In Portuguese) 
Review of the FBR safety related thermohydraulic analysis 
code development, 11:50764 (RA;JP;In Japanese) 
Fluid Flow 
Cascade reactor: granule chute flow experiments, 11:52994 
(RA;US) 
Cascade reactor: motion of single frictional granules on 
rotating cylinders and cones, 11:52995 (RA;US) 
R Codes 
Application of a Taylor's series approximation to represent the 
heat transfer constitutive relationships in thermal-hydraulic 
computer codes, 11:50627 (BA;US) 


Sensitivity Analysis 
Applications of generalized sensitivity analysis method to the 
transient thermal-hydraulic problem, 11:50620 (RA;JP;In 
Japanese) 
T Codes 
TRAC-PF1/MOD1: an advanced best-estimate computer 
program for pressurized water reactor thermal-hydraulic 
analysis, 11:50788 (R;US) 


Thermodynamics 
Evaluation of nonequilibrium effects in bundle dispersed flow 
film boiling, 11:50653 (BA;US) 
HEAT TRANSFER PROPERTIES 
See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATER OIL 
See HEATING OILS 
HEATING OILS 
Inventories 
State heating oil program. Survey of No. 2 heating oil prices 
and terpemiacion ot thn entail ant tdhahedile taitepbeaiel 1, 
1985-May 1, 1986. Final report, 11:50914 (R;US) 


Prices 
State heating oil program. Survey of No. 2 heating oil prices 
and inventories at the retail and wholesale levels, October 1, 
1985-May 1, 1986. Final report, 11:50914 (R;US) 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
Energy Balance 
Mathematical modelling of the performance and capacity of 
absorber-type heat pumps for domestic heating systems, 
11:51072 (R;DE;In German) 





HEATING SYSTEMS 
Energy Consumption 


Energy Consumption . 
Evaluation of controlled electric thermal storage heating 
system performance, 11:50446 (RA;US) 
Heat Storage 
Evaluation of controlled electric thermal storage heating 
system performance, 11:50446 (RA;US) 
HEAVY FUELS 
See RESIDUAL FUELS 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 


See also BROOKHAVEN RHIC 
GANIL CYCLOTRON 
HILACS 


Comparative Evaluations 
ICF drivers: a of some new entries and old 
standbys. Revision 1, 11:53018 (R;US) 


Specifications 
Thirty-channel information and measuring system for 
determining the KVTI-20 accelerator synchrotron radiation 
power and angular distribution, 11:51753 (R;SU;In Russian) 
HEAVY ION FUSION REACTIONS 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
Data Analysis 
Investigations of nuclear structure and nuclear reactions 
induced by complex projectiles, 11:52579 (R;US) 
Deformed Nuclei 
Heavy-ion interactions of deformed nuclei. Final 
January 1-December 31, 1985, 11:52645 (R;US) 
Potentials 
Heavy-ion interactions of deformed nuclei. Final report, 
January 1-December 31, 1985, 11:52645 (R;US) 
Heavy ion fusion reactions, 11:52582 (R;US) 
Quasi-Elastic Scattering 
Influence of quasi-elastic channels on fusion, 11:52658 (R;US) 
Radiation Detection 
Investigations of nuclear structure and nuclear reactions 
induced by complex projectiles, 11:52579 (R;US) 
Kinetics 


Reaction 
Heavy ion fusion reactions, 11:52582 (R;US) 
Investigations of nuclear structure and nuclear reactions 
induced by complex projectiles, 11:52579 (R;US) 
Reactions 


Transfer 
Influence of quasi-elastic channels on fusion, 11:52658 (R;US) 
HEAVY ION LINEAR ACCELERATORS 
See HILACS 
HEAVY ION REACTIONS 


See also ARGON 40 REACTIONS 
CALCIUM 40 REACTIONS 
CARBON 12 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
KRYPTON 8 REACTIONS 
MAGNESIUM 24 REACTIONS 


(annual) progress report, September 1, 1985- 
August 31, 1986, 11:52655 (R;US) 
Boltzmann-Vlasov Equation 
Nonequilibrium processes in heavy ion collisions: from fast 
particles emission to hot and fast fission, 11:52682 (R;FR) 
Group Theory 
Research in nuclear theory. Progress report, 
1985-November 30, 1986, 11:52583 (R;US) 
Mass Spectrometers 
Instrumentation for detection and identification of heavy ion 
reaction products, 11:51806 (RA;BR) 
Nuclear Reaction Kinetics 
Main trends in heavy ion reaction mechanisms when the 
energy increases, 11:52683 (R;FR) 
Production 


production of spinless neutral particles in 

heavy-ion collisions, 11:52690 (J;US) 

Position Sensitive Detectors 

Instrumentation for detection and identification of heavy ion 
reaction products, 11:51806 (RA;BR) 


December 1, 
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Radiation Detectors 
Detector issues for relativistic heavy ion experimentation, 
11:51785 (R;US) 
Experiment NA 38: a study of high energy nucleus-nucleus 
interactions. Progress report, 11:51796 (R;US) 
Reaction Kinetics 
Research in nuclear theory. 
1985-November 30, 1986, 11:52583 (R;US) 
Relativistic Range 
heavy ion collisions, 11:52586 (R;US) 
Research Programs 
Studies of heavy ion reactions and transuranic nuclei. Progress 
report, September 1, 1985-August 31, 1986, 11:52654 (R;US) 
Studies of relativistic heavy ion collisions. Annual 
report, August 1, 1985-July 31, 1986, 11:52578 (R;US) 
Surface Barrier Detectors 
Instrumentation for detection and identification of heavy ion 
reaction products, 11:51806 (RA;BR) 
Time-of-Flight 
Calculation of the acceptance in mass and angle for the double- 
arm time-of-flight spectrometer DEMAS, 11:52592 
(R;DD;In German) 
Instrumentation for detection and identification of heavy ion 
reaction products, 11:51806 (RA;BR) 
Walecka Model 
Research in nuclear theory. Progress report, 
1985-November 30, 1986, 11:52583 (R;US) 
HEAVY ION SPECTROMETERS 
Detectors for high energy nuclear collisions: problems, 
progress and promise, 11:51786 (R;US) 
Muon Detection 
Experiment NA 38: a study of high energy nucleus-nucleus 
interactions. Progress report, 11:51796 (R;US) 
HEAVY IONS 
Whenever possible use one of the more specific terms listed under 
ION BEAMS. 
Ion Detection 
Electrostatic separator of elastic scattered particles for 
evaporation residues detection, 11:51807 (RA;BR) 
Microdosimetry 
Measurement of energy deposition near high energy, heavy ion 
tracks. Progress report, December 1982-April 1985, 11:52235 
(R;US) 
HEAVY NUCLEI 
For nuclei from mass 181 upwards. 


See also ACTINIDE NUCLEI 


December 1, 


to ultra-relativistic 


December 1, 


Octupole correlations in the heavy elements, 11:52664 (R;US) 
Nuclear Structure 
Octupole correlations in the heavy elements, 11:52664 (R;US) 


Configurations 
Octupole correlations in the heavy elements, 11:52664 (R;US) 
HEAVY OILS 
See PETROLEUM 
HEISENBERG PICTURE 
Commutation Relations 
New relativistic generalization 
relations, 11:52556 (R;US) 
HEISENBERG REPRESENTATION 
See HEISENBERG PICTURE 
HELIUM 
Absorption Spectra 
High-resolution spectra of laser plasma light sources in the 
grazing incidence region, 11:52436 (J;US) 
Ateas-Atou Cellislons 
Mechanisms for associative ionization in He(5*P)+ He 
collisions at thermal energies, 11:52402 (RA;AT) 


of the Heisenberg commutation 
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Atom-Molecule Collisions 
Ionization of low excited He(n’P) atoms in thermal collisions 
with molecules, 11:52401 (RA;AT) 
Ton-Atom Collisions 
Translational energy spectroscopy of single electron capture in 
Ar* -He, Ne oan (0.5 - 5 keV), 11:52403 (RA;AT) 
Transport properties of ion-atom systems with resonant charge 
transfer, 11:52366 (RA;AT) 
Processes 


Recovery and purification of light gases by pressure swing 
een 11:51499 (J;US) 
HELIUM 3 
Specific Heat 
ific-heat measurements on dilute *He-*He mixtures, 
11:51580 (R;NL) 
HELIUM 3 REACTIONS 
Charge-Exchange Reactions 
Study of isovector giant resonances in hadron scattering and 
charge exchange, 11:52602 (BA;US) 
Giant Resonance 
Study of isovector giant resonances in hadron scattering and 
charge exchange, 11:52602 (BA;US) 
HELIUM 3 TARGET 
Electron Reactions 
Many body effects in inclusive and exclusive electron 
scattering on *He, 11:52596 (R;FR) 
Pion Minus Reactions 
Eta-meson production experiments at LAMPF, 11:52598 
(R;US) 
Proton Reactions 
Nuclear physics studies with medium energy probes. Progress 
report and renewal proposal, 11:52576 (R;US) 
HELIUM 4 
See also HELIUM II 
Binding Energy 
Implications of Dirac nucleon dynamics for the binding of 
light nuclei, 11:52600 (J;NL) 
Fluids 


Mathematical aspects of quantum fluids. II. Nonrotating ‘He 
and Clebsch representations of symplectic two-cocycles, 
11:52447 (J;US) 

HELIUM 4 REACTIONS 
See ALPHA REACTIONS 

HELIUM 4 TARGET 
Antiproton Reactions 

Low energy antiproton annihilation on nuclei, 11:52604 
(BA;US) 

Proton Reactions 

Nuclear physics studies with medium energy probes. Progress 

report and renewal proposal, 11:52576 (R;US) 
HELIUM DILUTION REFRIGERATION 
Isotope Dilution 
Specific-heat measurements on dilute *He-‘He mixtures, 
11:51580 (R;NL) 
HELIUM II 
Oe ee 
between absolute zero and the lambda point (about 2.2 K). 
Fluid Flow 


Flow of He-II through porous-plug phase separators, 11:51581 
(RA;JP) 


Second Sound 
On second and fourth sound in helium II and their i 
as acoustical probes of superfluid turbulence, 11:51579 
(R;NL) 
Turbulent Flow 
On second and fourth sound in helium II and their i 
as acoustical probes of superfluid turbulence, 11:51579 
(R;NL) 
HELIUM IONS 
Ton-Atom Collisions 
Radiative charge transfer and radiative association of helium 
ions with neon atoms, 11:52438 (J;CA) 
Transport properties of ion-atom systems with resonant charge 
transfer, 11:52366 (RA;AT) 
Ton-Molecule Collisions 
Crossed-beam study of charge transfer reactions in He* -Na, 
Oz, NO, CO collisions at 0.5-200 eV, 11:52397 (RA;AT) 


HIGH-FREQUENCY HEATING 
Research Programs 


Measurement of excitation cross sections in collisions of He*, 
Ne’, Ar*, N*, N*3, O*:, H*. and H*s ions with CF,, 
11:52375 (RA;AT) 

Translational spectroscopy study of the charge transfer 
reaction of helium ions with xenon, 11:52400 (RA;AT) 

HEMIACETAL DEHYDROGENASES 
Code number 1.1. 
Genetic Variability 
Selection for metabolic balance in maize, 11:52132 (BA;US) 
HEMOGLOBIN 
Amino Acid Sequence 

Monoclonal antibodies recognizing single amino acid 

substitutions in hemoglobin, 11:52181 (J;US) 
HEPARIN 
Secretion 

Secretion by stimulated murine macrophages of a heparin- 
binding fibroblast growth activity, distinct from basic FGE 
and IL-1, 11:52180 (J;US) 

Tracer Techniques 
Heparin kinetics, 11:52171 (R;NL) 
HERA STORAGE RING 
Hadron Elektron Ring Anlage 
Luminosity 


Detector calibration, luminosity monitoring and search for an 
e* at HERA, 11:52461 (R;FR) 
HEXANE 
Solubility 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, April 1-June 30, 1986, 
11:51531 (R;US) 
HGI2 SEMICONDUCTOR DETECTORS 
Hglz detector perspectives in microanalysis, 11:51787 (R;FR;In 
French) 
HIGGS BOSONS 
Grand Unified Theory 
Phenomenology of exotic particles in E, theories, 11:52569 
G;US) 
HIGH ALTITUDE (STRATOSPHERE) 
See STRATOSPHERE 
HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 
B Mesons 


B physics - searchers ground for new physics, 11:52471 
(RA;US) 


Lectures 
Proceedings of the summer school on particles. Rare processes 
showing new phenomena. Future of particle accelerators. 
New techniques, 11:52509 (R;FR;In French and English) 


Annual meeting of the Division of Particles and Fields of the 
American Physical Society: proceedings of the Oregon 
meeting, 11:52449 (B;SG) 

Supercollider physics: proceedings, 11:52502 (R;US) 

Research Programs 


[Institute for Theoretical Physics of the Karl-Franzens- 
University Graz, Austria]. Progress report 1984/1985 
(October 1984-September 1985) (Institute for Theoretical 
Physics of the Karl-Franzens-University Graz, Austria), 
11:52448 (R;AT;In German) 

High Energy Physics progress report, 1985-1986, 11:52458 
(R;US) 

Particle physics and cosmology. Progress report, September 1, 
1985-August 30, 1986, 11:52336 (R;US) 

HIGH ENERGY RADIOTHERAPY 


See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH-FREQUENCY HEATING 
See also ICR HEATING 
LOWER HYBRID HEATING 





Nonlinear Problems 

Long time correlations in Standard Mapping, 11:52751 
(R;FR;In French) 

HIGH-LEVEL RADIOACTIVE WASTES 
Containers 

Container assessment: corrosion study of HLW container 
materials. Quarterly progress report, July-September 1981. 
Volume 1, No. 3, 11:50127 150127 (R:US) 

Mechanistic basis for extrapolation of corrosion rates for waste 
overpacks, 11:49942 (RA;US) 

Radioactive Waste Disposal 

Basalt waste isolation project institutional interactions, 
11:50077 (RA;US) 

Conflict, public communication, and radioactive waste 
management, 11:50180 (RA;US) 

Current environmental regulations, 11:50068 (RA;US) 

Environmental assessment process needs and future directions, 
11:50072 (RA;US) 

Federal and state regulatory schemes affecting liability for 
high-level waste transportation incidents: for 
clarification and amendment, 11:49952 (RA;US) 

Hanford defense waste high-level and transuranic waste 
management, 11:50146 (J;US) 

Impact of conservatism on the Ea process, 11:50071 (RA;US) 

Logistics analysis in support of DOE fee adequacy report, 
11:50060 (RA;US) 

Modelling interaction of deep waters with bentonite and 
radionuclide speciation, 11:50115 (R;CH) 

Natural analogues to the conditions around a final repository 
for high-level radioactive waste, 11:50136 (R;SE) 

Ocean disposal of heat generating radioactive waste. 
Penetrator trajectory modelling and emplacement criteria, 
11:50129 (R;GB) 

Sociological perspective on the siting of hazardous waste 
facilities, 11:50074 (RA;US) 

State expectations, 11:50070 (RA;US) 

Supply-side approach to nuclear waste repositories, 11:50079 


(RA;US) 
Repository Project - key research 


United States Crystalline 
areas, 11:50143 (J;US) 
US nuclear defense waste program current development and 
key research areas, 11:50144 (J;US) 
Wisconsin’s perception of DOE's waste management program, 
11:50149 (J;US) 
Radioactive Waste Management 
Hanford defense waste high-level and transuranic waste 
management, 11:50146 (J;US) 
Radioactive Waste Processing 
Defense waste processing facility precipitate hydrolysis 
process, 11:50102 (R;US) 
Hanford defense waste high-level and transuranic waste 
management, 11:50146 (J;US) 
Investigation of foaming in liquid-fed melting of simulated 
nuclear waste glass, 11:50142 (J;US) 
Redox characterization of simulated nuclear waste glass, 
11:50141 G;US) 


management, 11:50146 (J;US) 

Prospects of interim storage in the Netherlands of irradiated 
fuel elements and fission products. Final draft, 11:50125 
(R;NL;In Dutch) 

Road 

Defense High-Level Waste shipping cask design, 11:49947 
(RA;US) 

Evaluation of current regulations and real accident conditions, 
11:49955 (RA;US) 

Solidification 

Fulfilling information needs of environmental groups: current 

West Valley experience, 11:50081 (RA;US) 
Solvent Extraction 

Development of partitioning method. Behavior of metal ions 
contained in the high-level liquid waste in the extraction 
with DIDPA, 11:50126 (R;JP;In Japanese) 
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Transport 
Federal and state regulatory schemes affecting liability for 
high-level waste transportation incidents: opportunities for 
clarification and amendment, 11:49952 (RA;US) 


Regulations 

State issues and recent experience in spent fuel shipping, 

11:50172 (RA;US) 
Underground Disposal 

Modelling interaction of deep groundwaters with bentonite and 
radionuclide speciation, 11:50115 (R;CH) 

Natural analogues to the conditions around a final 
for high-level radioactive waste, 11:50136 (R;SE) 

Ocean disposal of heat generating radioactive waste. 
Penetrator trajectory modelling and emplacement criteria, 
11:50129 (RG) 

Thermal model of in-situ experiment of 32nd level Mysore 
mine, KGF. Report No. 1, 11:50041 (R;IN) 

Vitrification 

Investigation of foaming in liquid-fed melting of simulated 
nuclear waste etl 11:50142 G; US) 

Natural zeolites and clays - promising media for selective 
radioisotope partition/immobilization, 11:50089 (RA;US) 

Redox characterization of simulated nuclear waste glass, 
11:50141 (;US) 

The Defense Waste Processing Facility: an innovative process 
for high-level waste immobilization, 11:50148 (J;US) 

HIGHLY ENRICHED URANIUM 
80 - 100 per cent. 


ic expansion in prompt-critical neutron pulse 
idealized in a fissile metallic sphere, 11:50611 (RA;BR;In 
Portuguese) 
HIGH-TEMPERATURE WINKLER PROCESS 
See HTW PROCESS 
HIGH-VOLTAGE PULSE GENERATORS 
Computerized Simulation 
Design, testing and modeling of a high-gain magnetic flux- 
compression generator, 11:51673 (R;US) 
Design 
Design, testing and modeling of a high-gain magnetic flux- 
compression generator, 11:51673 (R;US) 
Testing 
Design, testing and modeling of a high-gain magnetic flux- 
compression generator, 11:51673 (R;US) 
HILACS 
Beam 


Optics 
Head-to-tail velocity tilt in an ion induction linac, 11:51728 


(R;US) 
Cavity Resonators 
Development of a heavy-ion linac based on superconducting 
nae accelerating structures, 11:51705 (R;US) 


emeieL ehiies ie 5th id tdtinaaiinen 11:51728 
(R;US) 
HNPF REACTOR 
Pressure Vessels 
Liquid metal reactor head designs in the USA. Heat and mass 
transfer considerations, 11:50578 (R;US) 
HODOSCOPES 
Design 


Experiment NA 38: a study of high nucleus-nucleus 
interactions. Progress report, 11:51796 (R;US) 
Testing 
Experiment NA 38: a study of high nucleus-nucleus 
interactions. Progress report, 11:51796 (R;US) 
HOISTS 


Comparative Evaluations 
Development of a conveyance strategy for future coal mining 
in the eastern Ruhr district, with particular regard to the 
concentration of workings, 11:49731 (R;DE;GE) 


Manuals 
Cranes, hoists, and rigging. A safety training manual, 11:51667 
(R;US) 
Safety 
“a and rigging. A safety training manual, 11:51667 
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HOLMIUM 165 TARGET 
Carbon 12 Reactions 
Studies of heavy ion reactions and transuranic nuclei. 
report, September 1, 1985-August 31, 1986, 11:52654 (R;US) 
Iron 56 Reactions 
Studies of heavy ion reactions and transuranic nuclei. Progress 
report, September 1, 1985-August 31, 1986, 11:52654 (R;US) 
Neon 20 Reactions 
Studies of heavy ion reactions and transuranic nuclei. Progress 
report, September 1, 1985-August 31, 1986, 11:52654 (R;US) 
Nickel 56 Target 
Studies of heavy ion reactions and transuranic nuclei. 
report, Seemaiies 1, 1985-August 31, 1986, 11:52654 (R;US) 
HOLMIUM ALLOYS 


Magnetism 
Magnetic ordering in intermetallics of the ThCraSis type, 

11:51252 (RA;AT) 

HOLMIUM CARBIDES 

Order-Disorder Transformations 

experimental and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MeC and MeN, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 


(RA;AT) 
HOLMIUM COMPOUNDS 
See also HOLMIUM CARBIDES 
HOLMIUM NITRIDES 
HOLMIUM OXIDES 
HOLMIUM PHOSPHIDES 


Crystal Structure 
New Re2Rhi2X7 compounds structurally related to ZraFe:2P; 
type, 11:51417 (RA;AT) 
Lattice Parameters 
New ReRhi2X7 compounds structurally related to ZraFe:2P; 
type, 11:51417 (RA;AT) 
HOLMIUM NITRIDES 
Order-Disorder Transformations 
Order and disorder in transition metal carbides and nitrides: 
tal and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MeC and MN, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 


(RA;AT) 
HOLMIUM OXIDES 
Color 
Oxides MsSbsO:2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 
(RA;AT) 


Crystal Structure 
Oxides MsSbsOi2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 


T) 
HOLMIUM PHOSPHIDES 
Crystal Structure 
Preparation and crystal structure of HoCosP: and 
eee phosphides, 11:51414 (RA;AT) 
Structural classification in ternary pnictides chemistry, 
11:51418 (RA;AT) 


Lattice Parameters 
Preparation and crystal structure of HoCosP2 and 
isotypiclanthanoid cobalt phosphides, 11:51414 (RA;AT) 
Structural classification in ternary pnictides chemistry, 
11:51418 (RA;AT) 
HONEYCOMB STRUCTURES 
Temperature Effects 
High temperature testing of TRUPACT-I materials: Kevlar, 
honeycomb, rigid polyurethane foam, 11:51365 (R;US) 
HOPPERS 


Coal bins - analysis of problems, 11:49735 (R;SE;In Swedish) 
M Coad bine - analysis of problems, 11:49735 (R;SE;In Swedish) 
iiiees alla ecieeiinie nih teatime 11:49655 
HORDEUM. 
See BARLEY 


HORMONES 
Biological Effects 
Epidermal growth factor (EGE) reduces the 
of a SOKD protein in A431 cells, 11:52128 (J;US) 
Receptors 
Epidermal growth factor (EGE) reduces the 
of a SOKD protein in A431 cells, 11:52128 (J;US) 
HOSPITALS 


Prepackaged gas cogeneration systems for hospitals, 11:50978 
(RA;US) 
Power Supplies 
Flywheel-powered mobile x-ray generator. Interim technical 
progress report, 1 January eae eebeaent 1983, 11:50846 
(R;US) 
HOT LABS 
Research Programs 
Annual report on operation, utilization and technical 
development of research reactors and hot laboratory, from 
April 1, 1984 to March 31, 1985, 11:50690 (R;JP;In Japanese) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 
Exploitation 
Geothermal energy magasines in crystalline rock in the middle 
and the south of Sweden. Final report for the Efn project 
4560-271, 11:50370 (R;SE;In Swedish) 
Geothermal Resources 
Geothermal energy magasines in crystalline rock in the middle 
and the south of Sweden. Final report for the Efn project 
4560-271, 11:50370 (R;SE;In Swedish) 
Heat Extraction 


Fractured reservoir growth induced by heat 


geothermal 
extraction, 11:50383 (BA;US) 


Fracturing 
Hydraulic fracturing of jointed formations, 11:50384 (BA;US) 
HOUSEHOLDS 
Energy Consumption 
Note on an application of the Chow test, 11:51079 (R;US) 
Energy Models 
Note on an application of the Chow test, 11:51079 (R;US) 
Microclimates 
Note on an application of the Chow test, 11:51079 (R;US) 
HOUSES 
Air Flow 
Multizone infiltration measurements in homes and buildings 
using a passive perfluorocarbon tracer method, 11:51110 
GJ;US) 
Air 


Infiltration 
Multizone infiltration measurements in homes and buildings 
using a passive perfluorocarbon tracer method, 11:51110 
G;US) 
Air Quality 


Reece seeing an 08.5 See 
on multizone buildings: Implications for energy conservation 
and indoor air quality studies, 11:51111 GUS). 

Air Source Heat Pumps 

Field-measured cycling, frosting, and defrosting losses for a 

air-source heat pump, 11:51108 (J;US) 


Airtightness 
ae A technique for measuring 
residential buildings, 11:51106 (J;US) 
Air leakage flow correlations for varying house construction 
types, 11:51105 (J;US) 
D Codes 


Energy performance anal: 
residence, 11:51103 (J; US) 
Demonstration Programs 
Energy efficient house research project, 11:51073 (R;US) 
Energy Analysis 


Energy performance anal 
residence, 11:51103 (J:US) 
Energy Audits 
ECRC low energy houses: data collection and computer 
analysis, 11:51059 (R;EC) 


lysis of fenestration in a single-family 


lysis of fenestration in a single-family 





HOUSES 
Energy Conservation 


Energy Conservation 
Errors resulting from the use of single-zone ventilation models 
on multizone buildings: Implications for energy conservation 
and indoor air studies, 11:51111 (J;US) 
Tips for energy savers, 11:51057 (R;US) 
Energy 
Field-measured cycling, frosting, and defrosting losses for a 
high-efficiency air-source heat pump, 11:51108 (J;US) 
Energy Efficiency 
Energy efficient house research project, 11:51073 (R;US) 
Ground Source Heat Pumps 
An optimized ground-coupled heat pump system design for 
northern climate applications, 11:51109 (J;US) 
Heat Pumps 
System design optimization and validation for single-speed heat 
pumps, 11:51107 (J;US) 
Indoor Air Pollution 
Radon monitoring results from BPA’s residential 
weatherization program. Report No. 2, 11:52015 (R;US) 
Leaks 
AC pressurization: A technique for measuring leakage area in 
residential buildings, 11:51106 (J;US) 


Marketing 
Super Good Cents marketing and implementation manual 
(Electric powered energy efficient houses), 11:50913 (R;US) 
Passive Solar Heating Systems 
Passive system simulation 
— 11:50360 (RA;US) 
Pressure Effects 
AC pressurization: A technique for 
residential buildings, 11:51106 (J;US) 
Ventilation 


“PSSP” and its 
leakage area in 


Energy performance analysis of fenestration in a single-family 
residence, 11:51103 (J;US) 

Errors resulting from the use of single-zone ventilation models 
on multizone buildings: Implications for energy conservation 
and indoor air quality studies, 11:51111 (J;US) 

Multizone infiltration measurements in homes and 
using a passive perfluorocarbon tracer method, 11:51110 
G;US) 

Water Source Heat Pumps 

An optimized ground-coupled heat pump system 

northern climate applications, 11:51109 (J;US) 
HTGR TYPE REACTORS 


See also AVR REACTOR 
THTR-300 REACTOR 
VHTR REACTOR 
VRAIN REACTOR 


Coated Fuel Particles 

Air and water ingress accidents in a HTR-Modul of side-by- 
side concept, 11:50746 (RA;XA) 

Core heatup accident simulation with HTR fuel elements, 
11:50553 (RA;XA) 

Gaseous and metallic fission product characteristics 
of a modular pebble bed HTGR during loss of core cooling 
accidents, 11:50744 (RA;XA) 

Simulation 


ORNL’s NRC-sponsored HTGR safety and licensing analysis 
activities for Fort St. Vrain and advanced reactors, 11:50750 
(RA;XA) 

Loss of Flow 

Gaseous and metallic fission product transport characteristics 
of a modular pebble bed HTGR during loss of core cooling 
accidents, 11:50744 (RA;XA) 

Simulation of thermal response of the 250 MWT modular 
HTGR during hypothetical uncontrolled heatup accidents, 
11:50749 (RA;XA) 

Maximum Credible Accident 

Corrosional and nuclear effects of water ingress into the 

primary circuit of an HTR-module, 11:50745 (RA;XA) 
Primary Coolant Circuits 

Air and water ingress accidents in a HTR-Modul of side-by- 
side concept, 11:50746 (RA;XA) 

Corrosional and nuclear effects of water ingress into the 
primary circuit of an HTR-module, 11:50745 (RA;XA) 

Reactivity Insertions 

Air and water ingress accidents in a HTR-Modul of side-by- 

side concept, 11:50746 (RA;XA) 


design for 
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Reactor Accidents 
Structure of risk caused by accidents in small and medium 
HTRs, 11:50737 (RA;XA) 


of a modular pebble bed HTGR during loss of core cooling 
accidents, 11:50744 (RA;XA) 
Reactor Cores 

Investigations on the water ingress in a pebble-bed high 

temperature gas-cooled reactor, 11:50554 (RA;XA) 
Reactor Materials 

Elevated temperature and environmental effects on fracture, 

11:51210 (RA;US) 
Reactor Safety 

Air and water i accidents in a HTR-Modul of side-by- 
side concept, 11:50746 (RA;XA) 

Compilation of reports of The Advisory Committee on 
Reactor Safeguards, 1985 annual. Volume 7, 11:50782 
(RUS) 

Corrosional and nuclear effects of water ingress into the 
primary circuit of an HTR-module, 11:50745 (RA;XA) 

ORNL's NRC-sponsored HTGR safety and licensing analysis 
activities for Fort St. Vrain and advanced reactors, 11:50750 
(RA;XA) 

Preliminary risk assessments of the small HTGR, 11:50742 


(RA;XA) 
Quantitative HTGR safety and forced outage goals, 11:50739 
(RA;XA) 
Safety analysis of small and medium HTRs under core-cooling 
accident conditions, 11:50738 ) 
Safety concepts of present HTR-plants, 11:50741 (RA;XA) 
Reactor Safety Experiments 
Investigations of an emergency shut-down system using small 
spheres for pebble-bed high temperature gas- 
cooled reactors, 11:50736 (RA;XA) 
Investigations on the water ingress in a pebble-bed high 
temperature gas-cooled reactor, 11:50554 (RA;XA) 
Reactor Technology 
Reactor Engineering Department annual report. April 1, 1984- 
March 31, 1985, 11:50564 (R;JP) 
Risk Assessment 
Preliminary risk assessments of the small HTGR, 11:50742 
(RA;XA) 
Quantitative HTGR safety and forced outage goals, 11:50739 
(RA;XA) 
Structure of risk caused by accidents in small and medium 
HTRs, 11:50737 (RA;XA) 
Safeguard Regulations 
Compilation of reports of The Advisory Committee on 
Reactor Safeguards, 1985 annual. Volume 7, 11:50782 
(R;US) 
Safety Engineering 
Safety analysis of small and medium HTRs under core-cooling 
accident conditions, 11:50738 (RA;XA) 


Investigations of an emergency shut-down system using small 
spheres for pebble-bed high temperature gas- 
cooled reactors, 11:50736 (RA;XA) 
Thermal Insulation 
Heat transfer characteristics of horizontally oriented multi- 
layered annular insulation, (1). Computer code for numerical 
calculation, 11:50560 (R;JP;In Japanese) 
Thermal Shields 
Improvement of corrosion resistance of carbon material against 
air, 11:51435 (R;JP;In Japanese) 


Thermodynamics 
On the analysis for thermo-hydraulic characteristics in nuclear 
reactors, 11:50501 (RA;JP;In Japanese) 
HTW 


PROCESS 
Feasibility study 


the production of 1000 t/d 
contains ean ol naan 
HTW-Process) of peat. Final report, 11:49644 (R;DE;In 
German) 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
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individuals by household radon daughters, 11:52212 (R;US) 
Dose Rates 

Middlesex Sampling Plant and Middlesex Municipal Landfill. 
Annual site environmental report, calendar year 1985. 
Formerly Utilized Sites Remedial Action Program 
(FUSRAP), 11:50173 (R;US) 

Wayne Interim Storage Site. Annual site environmental report, 
calendar year 1985. Formerly Utilized Sites Remedial Action 
Program (FUSRAP), 11:50174 (R;US) 

Doses 


Accident at the Chernobyl AES and its consequences. Data 
prepared for the International Atomic Energy Agency 
Expert Conference (25-29 August 1986, Vienna), 11:50806 
(TG;US) 

Radiation Monitoring 
Accident at the Chernobyl’ nuclear power plant and its 
consequences. Part II. Annexes 2, 7. Draft, 11:50774 (R;SU) 
HUMANS 
See HUMAN POPULATIONS 
HUMIDITY 
Methods 

Instrumentation for measuring moisture in building envelopes, 

11:51093 (J;US) 
HUNGARY 
Nuclear Materials Management 

Hungarian national nuclear material control and accounting 
system, 11:50194 (RA;US) 

HYBRID ELECTRIC-POWERED VEHICLES 
Demonstration 


Programs 
Program management for the Hybrid Vehicles Program. Fifty- 
second and Final progress report, November 1985, 11:51182 
(R;US) 
Program management for the Electric and Hybrid Vehicles 


Program. Forty-first progress report, December 1984 and 
annual report for calendar year 1984, 11:51181 (R;US) 
HYCSOS 
See CHEMICAL HEAT PUMPS 
HYDRAULIC FRACTURES 
Fracture Mechanics 
In situ stress measurements in inclined holes in the North Sea: 
Application to water flooding and enhanced oil recovery, 
11:49861 (B;US) 
HYDRAULIC RAMS 


Development of a conveyance strategy for future coal mining 
in the eastern Ruhr district, with particular regard to the 
concentration of workings, 11:49731 (R;DE;GE) 
HYDRAULIC TURBINES 
Cavitation 
Cavitati sa itigation in hydrauli dines. Vol 2. 
Cavitation review and assessment. Final report, 11:50310 
(RUS) 


Inspection 
Cavitation pitting mitigation in hydraulic turbines. Volume 2. 
Cavitation review and assessment. Final report, 11:50310 
(R;US) 
Optimal Control 
Investigation of using feedforward control to improve 
hydraulic turbine governing, 11:50309 (R;NO) 
Repair 
Cavitation pitting mitigation in hydraulic turbines. Volume 2. 
Cavitation review and assessment. Final report, 11:50310 
(R;US) 
HYDRAULICS 
C Codes 
COBRA-NC: a thermal hydraulics code for transient analysis 
of nuclear reactor Volume 4. Users’ manual for 
containment analysis, 11:50785 (R;US) 


Simulation 
Development of safety analysis codes for light water reactor, 
11:50763 (RA;JP;In Japanese) 

R Codes 
Application of a Taylor's series 


computer codes, 11:50627 BAUS) 
Analysis 


Sensitivity 
Applications of generalized sensitivity analysis method to the 
transient thermal-hydraulic os ra 11:50620 (RA;JP;In 
Japanese) 
T Codes 
TRAC-PF1/MOD1: an advanced best-estimate computer 
program for pressurized water reactor thermal-hydraulic 
analysis, 11:50788 (R;US) 


to represent the 
paged sara 


TOLUENE 


Measurements of absorption and chemisorption equilibria 
between gas and hydrocarbons with Lewis acids at 
high pressures, 1149667 (R;DE;GE) 

Breakdown 
weenie en tictolticiedan nies 
spark breakdown process in liquid hydrocarbons, 11:50492 
(R;DE;In German) 


Chemisorption 
Measurements of absorption and chemisorption equilibria 
between synthetic gas and h' with Lewis acids at 
high pressures, 11:49667 (R;DE;GE) 
Equations of State 
The use of semicontinuous description to model the C;,V 
fraction in equation of state calculations, 11:51547 (BA;US) 
Oxidation 
Solid state, surface and catalytic of oxides. Progress 
report, February 1984-July 1986, 11:51501 (R;US) 
Solvent Extraction 
A study of crude oil composition during CO: extraction 
process, 11:49884 (BA;US) 
Synthesis 
Conversion of low Ha/CO ratio synthesis gas to hydrocarbons. 
Progress report October 1, 1982-December 31, 1982, 
11:50267 (R;US) 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS 
Research Programs 
[Basic research problems related to energy]. Annual technical 
progress report, 11:52442 (R;US) 
HYDROELECTRIC POWER PLANTS 
See also SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Conflicts of Interest 

Economic growth, environmentalism, and social conflict. A 
case study on hydro-power planning in Norway, 11:50299 
(R;DE) 

Cost Estimation 
Large scale hydro systems in WASP-III, 11:50297 (RA;XA) 
Decision Making . 

Economic growth, environmentalism, and social conflict. A 
case study on hydro-power planning in Norway, 11:50299 
(R;DE) 

Environmental Effects 

Quantification of Libby Reservoir levels needed to maintain or 
enhance reservoir fisheries. Annual report, 1985, 11:50302 
(R;US) 





Quantification of Hungry Horse Reservoir water levels needed 
to maintain or enhance reservoir fisheries. Annual report 
1985, 11:50301 (R;US) 

Environmental Impacts 

Cumulative impact assessment: evaluating the environmental 
effects of multiple human developments, 11:30300 (US) 

Hydraulic Turbines 

Cavitation pitting mitigation in hydraulic turbines. Volume 2. 
Cavitation review and assessment. Final report, 11:50310 
(R;US) 


Safety 
Radon in underground work- An evaluation of the 
conditions in Norway, 11:52025 (R;NO;In Norwegian) 
Planning 
Chilean experience with WASP III, 11:50295 (RA;XA) 
Generation expansion planning for systems with a high share 
of hydro power, 11:50298 ) 
of hydro data for WASP, 11:50293 (RA;XA) 
Use of WASP model for planning the Portuguese electrical 


May 1986, 11:50292 (R;US) 
W Codes 
Chilean experience with WASP III, 11:50295 (RA;XA) 
Large scale hydro systems in WASP-III, 11:50297 (RA;XA) 
of hydro data for WASP, 11:50293 (RA;XA) 
Use of WASP model for planning the Portuguese electrical 
generating system: overcoming some difficulties. Case 
Sradiea, 11:50296 (RA:KA) 
HYDROGEN 
Activation Analysis 
it and use of in vivo neutron activation analysis at 
Leeds, 11:51472 (RA;XA) 


Influence of inert gases upon hydrogen isotopes absorption and 
desorption by MmNisub(4.5)Alsub(0.5), 11:51504 (RA;AT) 
Atom-Molecule Collisions 
Dynamic resonances in the reaction of fluorine atoms with 
hydrogen molecules, 11:51524 (J;US) 


Antiproton-hydrogen atom annihilation. Final report, April- . 
December 1985, 11:52358 (R;US) 
Chemical Reaction Kinetics 
Evaluation of dynamical approximations for calculating the 
effect of vibrational excitation on reaction rates. O + He(n 
= 0,1) equivalent to OH(n = 0,1) + H, 11:51512 ;US) 
Reactions 


sensitivity analysis. Final report, 11:51567 (R;US) 
Dynamic resonances in the reaction of fluorine atoms with 
hydrogen molecules, 11:51524 (J;US) 


Hydrogen combustion in aqueous foams, 11:50837 (BA;US) 
Hydrogen combustion results from the Sandia Intermediate- 
Scale (VGES) Tank and the Sandia Critical-Tube-Diameter 
Test Facility, 11:50839 (BA;US) 

Combustion Kinetics 

A simplified hydrodynamic model of hydrogen flame 

propagation in reactor vessels, 11:50840 (BA;US) 
Desorption 


Influence of inert gases upon hydrogen isotopes absorption and 
desorption by MmNisub(4.5)Alsub(0.5), 11:51504 (RA;AT) 
Flame Propagation 


A simplified hydrodynamic model of hydrogen flame 
propagation in reactor vessels, 11:50840 (BA;US) 
Flames 
Statistical modeling studies of turbulent reacting flows. Final 
report, 11:51566 (R;US) 
G Value 
TRUPACT containment issues, 11:50037 (R;US) 


Separation and characterization of a hydrogen getter product 
mixture, 11:51480 (R;US) 
Ton-Molecule Collisions 
Recent VT-SIFT and VT-SIFDT studies of ion/neutral 
reactions, 11:52408 (RA;AT) 
Molecule Collisions 
State-resolved reaction dynamics. Final report, 1 November 
1984-31 October 1985, 11:52359 (R;US) 


Recycling 
Hydrogen recycling on solid surfaces exposed to a low 
pressure plasma, 11:52838 (RA;AT) 
HYDROGEN 2 
See DEUTERIUM 


Dynamic resonances in the reaction of fluorine atoms with 
hydrogen molecules, 11:51524 (J;US) 
Chemical Reactions 
Dynamic resonances in the reaction of fluorine atoms with 
hydrogen molecules, 11:51524 (J;US) 
HYDROGEN FUELS 
Fuel Feeding Systems — 
Refueling for liquid-hydrogen fueled vehicles, 
11:50264 aAUS) 
The safety of hydrogen as a ground transportation fuel, 
11:50263 (BA;US) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 
See also HYDROGEN IONS 1 MINUS 
HYDROGEN IONS 1 PLUS 
Electron Correlation 
Electron correlations and Stark quenching in the H™ ion, 
11:52419 (RA;AT) 
Excited States 
Electron correlations and Stark quenching in the H™ ion, 
11:52419 (RA;AT) 
Ton-Molecule Collisions 
Measurement of excitation cross sections in collisions of He*, 
Ne’, Ar*, N*, N* 2 Ors, Ht; and Ht; ions with CF,, 
11:52375 (RA;AT) 
Stark Effect 
Electron correlations and Stark quenching in the H™ ion, 
11:52419 (RA;AT) 
HYDROGEN IONS 1 MINUS 
For H;" ions. 
Ion Sources 
New high intensity dc H™ ion source for TRIUMF, 11:51768 
(R;CA) 
Production 
Summary abstract: H™ ion production from different converter 
materials, 11:52437 (J;US) 
HYDROGEN IONS 1 PLUS 
For H;* ions. 
Ton-Atom Collisions 
tal investigation of proton-induced phenomena in 
krypton, 11:52637 (R;NL) 
HYDROGEN LOGS 
See NEUTRON LOGGING 
HYDROGEN METERS 
Performance 
Diode array on silicon for chemical sensing, 11:51483 (R;US) 
HYDROGEN PRODUCTION 
Photoelectrolysis 


Photovoltaic-electrolyzer system transient simulation results, 
11:50261 (J;US) 


Alternate sulfate thermochemical hydrogen cycles for use with 
nuclear process heat, 11:50262 (BA;DE) 
HYDROGEN SULFATES 
See SULFURIC ACID 
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HYDROGEN SULFIDES 


Catalytic oxidation of 
of sulfite, 11:51520 (J;US) 
Equations of State 
Investigation of phase behavior predictions with a chemical- 
association equation of state, 11:49830 (BA;US) 


Catalytic oxidation of aqueous hydrogen sulfide in the presence 
of sulfite, 11:51520 (J;US) 
Phase Studies 
Investigation of phase behavior predictions with a chemical- 
association equation of state, 11:49830 (BA;US) 
Removal 
Feasibility study regarding the production of 1000 /d 
ammonia on the basis of fluid bed 
HTW-Process) of peat. Final report, 11:49644 (R;DE;In 


German) 
HYDROGENATION 


hydrogen sulfide in the presence 


Catalysts 
Ambient temperature liquefaction using liquid clathrates. 
Quarterly report No. 3, April 15-July 15, 1986, 11:49661 
(R;US) 
Bulk metals as HDN catalysts, 11:49659 (RA;US) 
Catalytic methods for improved coal li and 
hydrotreating. Quarterly report No. 3, March 23-June 22, 
1986, 11:49658 (R;US) 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 12, May 1-July 31, 1986, 11:49657 Gus) 
New approaches to enhance hydrodenitrogenation of coal 
liquids, 11:49660 (RA;US) 
HYDROLASES 
Code number 3. 
Enzyme Activity 
Preliminary studies on molecular characterization of two new 
Pseudomonas species capable of utilizing chloroaromatic 
compounds, 11:52240 (R;US) 
HYDROXIDES 
See also CALCIUM HYDROXIDES 


Consumption Rates 
Chemical consumption during alkaline flooding: A comparative 
evaluation, 11:49846 (BA;US) 
HYDROXY COMPOUNDS 
For organic compounds only and excluding SACCHARIDES, 
GLYCOSIDES and HYDROXY ACIDS. 


See also ALCOHOLS 
FOLIC ACID 
PHENOLS 
PYRIDOXINE 


Chemical Preparation 
Synthesis and reactivity of metal a-hydroxyalkyl 
ion of (CO)}sMCH(CHesHs)OH (M = Mn, Re), 

11:51543 (J;US) 

Synthesis and reactivity of stable 
rhenium a-hydroxyalkyl complexes of the formula 
(CO)*MP(CeHs)2(0-CsH,CHOH), 11:51544 (J;US) 

Reaction Kinetics 


Synthesis and reactivity of metal a-hydroxyalkyl complexes; 
generation of (CO)sMCH(CHeHs)OH (M = Mn, Re), 
11:51543 (J;US) 

Structure 


Synthesis and reactivity of metal a-hydroxyalkyl 

generation of (CO); MCH(CHsHs)OH (M = Man, Re), 

11:51543 (J;US) 
Transfer 


Intramolecular excited-state proton transfer in 3- 
hydroxyflavone. Hydrogen-bonding solvent perturbations, 
11:51549 (;US) 

Structure 


Molecular 

Synthesis and reactivity of metal a-hydroxyalkyl 
generation of (CO)}MCH(CHeHs)OH (M = Mn, Re), 
11:51543 (J;US) 

Synthesis and reactivity of stable metallacyclic manganese 
rhenium a-hydroxyalkyl complexes of the formula 
(CO)*MP(CeHs)s(0-CeH,CHOH), 11:51544 (J;US) 

HYDROXYBENZENE 
See PHENOL 


Electromagnetic transitions in hypernuclei, 11:52605 (R;US) 
Gamma Spectroscopy 
Electromagnetic transitions in hypernuclei, 11:52605 (R;US) 
HYPERONS 
Particle Production 
On final state polarization in polarized beam experiments, 
11:52519 (R;SE) 


Inspection 
IAEA inspection procedures at SONGS, 11:50212 (RA;US) 
Reviews 


Development and implementation of international safeguards, 
11:50192 (RA;US) 
Relations between SSAC and the IAEA, 11:50193 (RA;US) 
I-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
IBM COMPUTERS 
Implementation of WASP-III on an IBM PC, 11:50942 
(RA;XA) 
IBR-2 REACTOR 
Neutron Spectroscopy 
Resolution function of the time-of-flight neutron spectrometer 
in inverse geometry at the IBR-2 reactor, 11:50587 (R;SU;In 
Russian) 


Utilization of the digital demodulation method in studying the 
parameters of mutual variations in the IBR-2 reactor 
reactivity modulator vibrations and power oscillations, 
11:50692 (R;SU;In Russian) 

Reactor Operation 

Utilization of the digital demodulation method in studying the 
parameters of mutual variations in the IBR-2 reactor 
11:50692 (R;SU;In Russian) 

ICE 
Data Acquisition 
Joint Ice Center global sea ice digital data, 11:51925 (RA;US) 


Harvesting 
Thermal storage with ice harvesting systems, 11:50471 
(RA;US) 
Mathematical Models 
Snow cover, cyclogenesis and cyclone trajectories, 11:51915 
(RA;US) 
Remote Sensing 
Northern Hemisphere snow and ice chart of NOAA/NESDIS, 
11:51923 (RA;US) 
ICE CONDENSERS 
Containment 
Characteristics of PWR ice condenser containment during 
degraded core and full core meltdown accidents, 11:50833 
(BA;US) 
ICF DEVICES 


Design 
Analysis of modal characteristics of coolant tubes for inertial 
fusion applications, 11:53028 (BA;US) 


Analysis of modal characteristics of coolant tubes for inertial 
fusion applications, 11:53028 (BA;US) 





Microwave Equipment 


ICR HEATING 
Microwave Equipment 
Wave launcher heating studies in the ion cyclotron frequency 
range. Progress report, 11:52831 (R;US) 
IDAHO 


Earthquakes 
Strong ground motion data from the 1983 Borah Peak, Idaho 


earthquake recorded at the Idaho National Engineering 
Laboratory, 11:52280 (R;US) 
Streams 

Bear Valley Creek: enhancement feasibility and evaluation, 
11:50303 (RA;US) 

Bear Valley Creek, Idaho fish habitat enhancement project 
selected alternative report, 11:50305 (RA;US) 

Bear Valley Creek, Idaho fish habitat enhancement project 
preferred alternative report, 11:50306 (RA;US) 

Biological evaluation of the Northern Rocky Mountain Gray 
Wolf for the Bear Valley Creek Fish Habitat Enhancement 
Project. Final report, 11:50307 (RA;US) 

Habitat itation, Panther Creek, Idaho. Final report, 
1985, 11:52109 (R;US) 

Yankee Fork of the Salmon River: inventory and problem 
identification, 11:50304 (RA;US) 

IDAHO CHEMICAL PROCESSING PLANT 
Nuclear Materials Management 
Materials control and accountability at the Idaho Chemical 
ing Plant, 11:50232 (J;US) 
IDAHO NATIONAL ENGINEERING LABORATORY 
Prior to 1976 known as NRTS and older material is so indexed. 
Radioactive Waste Facilities 

Environmental surveillance for the EG and G Idaho 

Radioactive Waste Management areas at the Idaho National 


Laboratory. Annual report 1985, 11:50153 
(R;US) 


IEAR-1 REACTOR 
Fuel Elements 
Calculations of reactivity and thermal neutron flux for different 
configurations, enrichment and U-235 mass in IEA-R1 
reactor, 11:50682 (RA;BR;In Portuguese) 
Neutron Flux 
Calculations of reactivity and thermal neutron flux for different 
configurations, enrichment and U-235 mass in IEA-R1 
reactor, 11:50682 (RA;BR;In Portuguese) 


Reactivity 
Calculations of reactivity and thermal neutron flux for different 
configurations, enrichment and U-235 mass in IEA-R1 
reactor, 11:50682 (RA;BR;In Portuguese) 
Reactor Cores 
Calculations of reactivity and thermal neutron flux for different 
configurations, enrichment and U-235 mass in IEA-R1 
reactor, 11:50682 (RA;BR;In Portuguese) 


Analysis of the IEA-R1 reactor transients, 11:50680 (RA;BR;In 


Northeastern extension of the New Madrid seismic zone, 
11:52298 (RA;US) 
Heat Flow 
Heat flow in the upper Mississippi Embayment, 11:52299 
(RA;US) 


Surveys 
Northeastern extension of the New Madrid seismic zone, 
11:52298 (RA;US) 
Rural Areas 
Rural energy-use study for west-central Illinois, 11:50949 


ee ee 11:53114 
Parallel Processing 
Distributed computing for signal processing: modeling of 
asynchronous parallel computation. Appendix D. Analysis of 
MIMD (Multiple Instruction Streams, Multiple Data 
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streams) algorithms: features, measurements, and results. 
Master’s thesis, 11:53062 (R;US) 
IMPACT SHOCK 
Test Facilities 
Computerized improvements to the single-stage gas gun (At 
Shock Thermodynamics Applied Research (STAR) facility), 
11:53051 (R;US) 
IMPACT TESTS 
Comparison of shock-induced displacements with 
displacements produced by a centrifuge acceleration, 
11:51685 (BA;US) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 


Unwanted constituents, not for TRACE AMOUNTS, 
INTERFERING ELEMENTS, or metal and nonmetal 
additions. 

Abundance 

Observations of centrally peaked impurity profiles following 
pellet injection in the Alcator-C-italic tokamak, 11:53023 
G;US) 


See FINANCIAL INCENTIVES 
INCIDENTS 
See ACCIDENTS 
INCINERATORS 
Air Pollution Abatement 
Performance assessment of incinerators and high-temperature 
industrial processes di hazardous waste in the United 
States, 11:51997 (R;US) 
Air Pollution Control 


Operational studies of the UKAB m solid waste 
incineration plant at Uppsala, 11:50288 (R;SE;In Swedish) 
Separation of mercury from flue gases at the SYSAV’s waste 
incinerator plant in Malmoe, 11:51696 (R;SE;In Swedish) 
Heat Recovery 
Application guide for heat-recovery incinerators. Technical 
note, 11:51164 (R;US) 
Materials Testing 
High temperature materials for radioactive waste incineration 
and vitrification. Revision 1, 11:51212 (R;US) 
Operation 
Operational studies of the UKAB municipal solid waste 
incineration plant at Uppsala, 11:50288 (R;SE;In Swedish) 
Operational studies of the Linkoeping Municipal solid waste 
incineration plant, 11:50289 (R;SE;In Swedish) 
Working Conditions 
Work environment at Swedish plants for waste treatment. 
Compilation of investigations, 11:52263 (R;SE;In Swedish) 
INCLUSION COMPLEXES 
See CLATHRATES 
INCOLOY 800 
Cold Working 
Influence of cold work on the oxidation behaviour of stainless 
steel (AISI 304 (a 18/8 Cr/Ni steel) and Incoloy 800 H (a 
20/30 Cr/Ni steel), 11:51248 (R;NL) 


Influence of cold work on the oxidation behaviour of stainless 
steel (AISI 304 (a 18/8 Cr/Ni steel) and Incoloy 800 H (a 
20/30 Cr/Ni steel)), 11:51248 (R;NL) 
INCOLOY 800H 
Carburization 
Influence of niobium additions on mechanical properties and 
corrosion of INCOLOY 800 H, 11:51271 (R;DE;In German) 


Influence of niobium additions on mechanical properties and 
corrosion of INCOLOY 800 H, 11:51271 (R;DE;In German) 
Impact Strength 
Influence of niobium additions on mechanical properties and 
corrosion of INCOLOY 800 H, 11:51271 (R;DE;In German) 
Microstructure 
Influence of niobium additions on mechanical properties and 
corrosion of INCOLOY 800 H, 11:51271 (R;DE;In German) 


properties and 
corrosion of INCOLOY 800 H, 11:51271 (R;DE;In German) 
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INCOMPRESSIBLE FLOW 
Calculation Methods 
Construction and use of divergence free vector expansions for 
le fluid flow calculations. Final Report, 
11:51643 (R;US) 
INCONEL 600 
Tubes 
Workshop on thermally treated alloy 690 tubes for nuclear 
steam generators: proceedings. Abstracts, 11:50633 (R;US) 
INCONEL 690 
Corrosion 
High temperature materials for radioactive waste incineration 
and vitrification. Revision 1, 11:51212 (R;US) 
Tubes 
Workshop on thermally treated alloy 690 tubes for nuclear 
steam generators: proceedings. Abstracts, 11:50633 (R;US) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 


Air Poliuiion 
Environmental damage and suits for victims compensation: 
Indians at court in the USA, 11:52113 (R;DE;In German) 
INDIAN POINT-1 REACTOR 
Buchanan, New York, USA 
Containment Buildings 
Failure modes of a concrete nuclear containment building 
subjected to hydrogen detonation, 11:50834 (BA;US) 
Reactor Safety 
Lessons from the Indian Point hearing, 11:50808 (J;US) 
INDIAN POINT-2 REACTOR 
Buchanan, New York, USA 
Containment Buildings 
Failure modes of a concrete nuclear containment buildi 
subjected to hydrogen detonation, 11:50834 (BA;US) 
Safety 


Lessons from the Indian Point hearing, 11:50808 (J;US) 
INDIAN POINT-3 REACTOR 
Buchanan, New York, USA 


Buildings 
Failure modes of a concrete nuclear containment building 
subjected to hydrogen detonation, 11:50834 (BA;US) 
Loss of Coolant 
Analysis of loss of coolant accident leading to reactor core 
melt, 11:50754 (RA;BR;In Portuguese) 


Evaluation of core damage sequences initiated by loss of 
Theekde eotient pau ton ectitins 11:50795 (R;US) 


Analysis of loss of coolant accident leading to reactor core 
melt, 11:50754 (RA;BR;In Portuguese) 
Reactor Cores 
Analysis of loss of coolant accident leading to reactor core 
melt, 11:50754 (RA;BR;In Portuguese) 
Reactor Operation 


Evaluation of core damage sequences initiated by loss of 
reactor coolant pump seal cooling, 11:50795 (R;US) 
Reactor 
Lessons from the Indian Point hearing, 11:50808 (J;US) 
INDIANA 


Gravity Surveys 
Northeastern extension of the New Madrid seismic zone, 
11:52298 (RA;US) 


Surveys 
Northeastern extension of the New Madrid seismic zone, 
11:52298 (RA;US) 
INDIUM 
Autoionization 
Autoionization resonances in atomic Ga, In, and Pb, 11:52434 
G;DE) 
Chemical 


Reaction 
Reactions of chlorine with liquid metals. 4. Tin, 11:51513 
GUS) 
Ion Pairs 
Mass-spectroscopic investigations of Pb- and In-clusters 
prepared by adiabatic expansion, 11:52388 (RA;AT) 
Surface 


Electric field gradient at ‘""In probe atoms on indium (111)- 
and copper (100)-surfaces, 11:51249 (RA;AT) 


INDIUM 111 
Diagnostic Uses 
Radiolabelling of antibodies with indium: Use of 
diethylenetriaminepentaacetic acid (DTPA) as chelating 
agent, 11:52149 (RA;CH) 
INDIUM CARBIDES 


Hydrolysis 
Hydrolysis of carbides of transition metals, 11:51506 (RA;AT) 
INDIUM PHOSPHIDES 
Physical Radiation Effects 
Posi ing in hinvily icradieted comicond 
11:51370 (R;FR) 
INDIUM SELENIDES 
Crystal Structure 
Lattice instabilities in the pseudobinary system InMoeS sub(8- 
x)Sesub(x), 11:51406 (RA;AT) 
Crystal-Phase Transformations 
Lattice instabilities in the pseudobinary system InMo¢S sub(8- 
x)Sesub(x), 11:51406 (RA;AT) 
Susceptibility 


Lattice instabilities in the 
x)Sesub(x), 11:51406 (RA;AT) 
INDIUM SULFIDES 
Crystal Structure 
Lattice instabilities in the 
x)Sesub(x), 11:51406 (RA;AT) 
Crystal-Phase Transformations 
Lattice instabilities in the 
x)Sesub(x), 11:51406 (RA;AT) 
Magnetic Susceptibility 
Lattice instabilities in the 
x)Sesub(x), 11:51406 (RA;AT) 
INDOLES 
Solvation 
Picosecond dynamics of solvation: time-resolved fluorescence 
of 4-aminophthalimide in solution (S-amino-1H-isoindole- 
1,3(2H)-dione), 11:51535 (R;US) 
INDOOR AIR POLLUTION 
Radon 
Interim indoor radon and radon decay-product measurement 
protocols, 11:52022 (R;US) 
INDUSTRIAL MEDICINE 
Carcinogens in the environment: reprinted from the sixth 
annual report of the Council on Environmental Quality, 
11:51991 (R;US) 


system InMoeS sub(8- 


system InMoeS sub(8- 
system InMosS sub(8- 


system InMoeS sub(8- 


Air Conditioning 
Analysis of air-conditioning controls for building 4500 South, 
Oak Ridge National Laboratory, 11:51047 (R;US) 
Air Pollution Abatement 
Projected impacts of alternative sulfur dioxide new source 
performance standards for industrial fossil-fuel-fired boilers. 
Final report, 11:51140 (R;US) 
Boilers 
Coal conversion opportunities in Pennsylvania, 11:50976 
(RA;US) 
Energy conservation through advanced boiler water treatment, 
11:50974 (RA;US) 
Chemical Heat Pumps 
AR &D program for advanced industrial heat pumps, 
11:51146 (BA;US) 
Advanced mechanical heat pum; 
applications, 11:51147 (BA-US) 
An economic analysis of industrial absorption heat pumps, 
11:51148 (BA;US) 
Corrosion Protection 


ip technologies for industrial 


Energy conservation through advanced boiler water treatment, 
11:£0974 (RA;US) 





INDUSTRIAL PLANTS 
Energy Conservation 


Energy Conservation 

An economic analysis of industrial absorption heat pumps, 
11:51148 (BA;US) 

Economic evaluation of control systems under new tax 
provisions, 11:50983 (RA;US) 

Master Plan for improving energy efficiency, 11:51082 
(BA;US) 

Rebates for energy saving equipment in the commercial and 
industrial sectors: a program evaluation, 11:51049 (RA;US) 

Saving electrical energy by reducing mechanical loads, 
11:51126 (RA;US) 

Shared savings financing, 11:50982 (RA;US) 

Upgrading thermal performance through building insulation, 
11:50973 (RA;US) 

Energy Consumption 
Industrial sector technology use model, 11:51125 (RA;US) 

Developing and monitoring a corporate energy management 
program, 11:50975 (RA;US) 

Separations: Dust to dust or “you can’t escape em”, 11:51145 
(BA;US) 

Energy Storage Systems 
Thermal storage (heating and cooling), 11:50489 (RA;US) 
Energy Supplies 

Biogas - a contribution to solving the energy supply problem 

of cheese factories, 11:50269 (R;DE;In German) 
Hazardous Materials 

Performance assessment of incinerators and high-temperature 
industrial processes disposing hazardous waste in the United 
States, 11:51997 (R;US) 

Remedial action plan: United States Air Force Plant Number 
44, Tucson, Arizona. Final report, 1981-1986, 11:50861 
(R;US) 

Thermal processes for hazardous waste: the EPA 
(Environmental Protection Agency) research program, 
11:51691 (R;US) 


Heat Exchangers 
Ceramic tubular heat exchangers: A 
operating experience, 11:51152 (BA;US) 

Costs of heat exchanger fouling in the U.S. industrial sector, 
11:51155 (BA;US) 

Industrial fouling data base development, 11:51154 (BA;US) 

On-Line Measurement Systems 
Remote and in-situ analysis, 11:51157 (BA;US) 
Process Heat 

Performance assessment of i incinerators and high- temperature 
industrial processes hazardous waste in the United 
States, 11:51997 (R;US) 

Thermal processes for hazardous waste: the EPA 
(Environmental Protection Agency) research program, 
11:51691 (R;US) 

Remote Viewing Equipment 
Remote and in-situ analysis, 11:51157 (BA;US) 

Thermal Insulation 

Upgrading thermal performance through building insulation, 
11:50973 (RA;US) 


of seven years of 


Advanced mechanical heat pump technologies for industrial 
applications, 11:51147 (BA;US) 
Waste Disposal 


(BA;US) 
Waste Heat Utilization 

A R&D program for advanced industrial heat pumps, 
11:51146 (BA;US) 

Advanced mechanical heat pump technologies for industrial 
applications, 11:51147 (BA;US) 

An economic analysis of industrial absorption heat pumns, 
11:51148 (BA;US) 


: Dust to dust or “you can't escape em”, 11:51145 


industrial processes. Final report, 11:51122 (R;DE;In 
German) 
INDUSTRIAL RADIOGRAPHY 
See also BIOMEDICAL RADIOGRAPHY. 
See also NEUTRON RADIOGRAPHY 
X-RAY RADIOGRAPHY 
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Radiation Accidents 
to Congress on abnormal occurrences, October- 
December 1985. Volume 8, No. 4, 11:50778 (R;US) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
See also SPENT LIQUORS 


Hazardous waste to energy, 11:51141 (R;US) 
Combustion Products 
Kraft pulp mills - background information for promulgated 
revisions to standards, 11:52031 (R;US) 
Hazardous Materials 
Hazardous waste to energy, 11:51141 (R;US) 
INDUSTRY 
See also AGRICULTURE 


PETROLEUM INDUSTRY 
WOOD PRODUCTS INDUSTRY 


Energy Conservation 
Analysis of residential, industrial and commercial sector 
responses to potential electricity supply constraints in the 
1990s, 11:50969 (R;US) 
Electric energy savings from new technologies. Revision 1, 
11:50968 (R;US) 
Energy Consumption 
Industrial markets for waste heat recovery, 11:51162 (BA;US) 
Isotope Applications 
Industrial application of radioisotopes in Korea, 11:50255 
(RA;MY) 
Industrial applications of nuclear techniques in Poland, 
11:50258 (RA;MY) 
Nuclear techniques in industry - current and future prospects 
in Malaysia, 11:50256 (RA;MY) 
Role of Puspati, 11:50254 (RA;MY) 
Load Management 
Analysis of residential, industrial and commercial sector 
to potential electricity supply constraints in the 
1990s, 11:50969 (R;US) 
Waste Heat Utilization 
for industrial heat recovery applications, 11:51158 (BA;US) 
Industrial markets for waste heat recovery, 11:51162 (BA;US) 
The Department of Energy's Advanced Heat Exchangers 
Program, 11:51150 (BA;US) 
Vortex Flow Direct Contact Heat Exc’ 
design and performance, 11:51161 (BA;US) 
INELASTIC SCATTERING 
Coupled Channel Theory 
Coupled channels description of inelastic scattering with a 
Dirac equation, 11:52676 (R;FR) 


Approximation 
Relativistic models of nuclear reactions, 11:52694 (BA;US) 


ICF drivers: a ison of some new entries and old 
standbys. Revision 1, 11:53018 (R;US) 
Evaluations 


ICF drivers: a comparison of some new entries and old 
standbys. Revision 1, 11:53018 (R;US) 


Graphics 
Graghice-criented application language for LASNEX, 11:52918 


standbys. Revision 1, 11:53018 (R;US) 
Ion Density 
Ton-density correlations and enhancement of thermonuclear 


LASNEX and atomic physics: introduction, 11:52912 (RA;US) 
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Second-order monotonic advection in LASNEX, 11:52913 
(RA;US) 
Nuclear Reaction Kinetics 
Ion-density correlations and enhancement of thermonuclear 
reaction rate in dense, inertially confined fusion plasmas, 
11:52840 (RA;JP) 
Research Programs 
Inertial fusion research at Lawrence Livermore National 
Laboratory: program status and future applications, 11:53016 
(R;US) 


Laser program overview, 11:52880 (RA;US) 
INERTIAL CONFINEMENT FUSION DEVICES 
See ICF DEVICES 
INERTIAL GUIDANCE 
Testing 
Mini-RIMS: a miniature roll-stabilized inertial measurement 
system, 11:51681 (R;US) 
INFECTIOUS DISEASES 
Disease Incidence 
Epidemiology and control of infectious diseases of salmonids in 
the Columbia River Basin. Annual report, FY 1984 
(Ceratomyxa shasta; Renibacterium ; infectious 
hematopoietic necrosis), 11:52108 (R;US) 


iology and control of infectious diseases of salmonids in 
the Columbia River Basin. Annual report, FY 1984 
(Ceratomyxa shasta; Renibacterium salmoninarum; infectious 
hematopoietic necrosis), 11:52108 (R;US) 
INFORMATION DISSEMINATION 
Standardized Terminology 
Document preparation guide, 11:53048 (R;US) 
INFORMATION RETRIEVAL 
Research Programs 
CoalSORT: a know interface to an information 
retrieval system. Final report, 11:53074 (R;US) 
INFORMATION SYSTEMS 
Design 
Data engineering, 11:53140 (R;US) 
Evaluation 
NNWSI project information management system 
evalustion report. Final report, 11:50096 (R;US) 
Expert Systems 
tation of the intelligent gateway processor using 
UNIX, 11:53119 (R;US) 
I Codes 
Implementation of the intelligent gateway processor using 
UNIX, 11:53119 (R;US) 
Information Retrieval 
CoalSORT: a interface to an information 
retrieval system. Final report, 11:53074 (R;US) 
INFRARED SPECTRA 
Fourier Transform Spectrometers 
Subnanogram GC-IR, 11:51496 (BA;US) 
Reviews 


The future of NIRA: Where is it going, 11:51497 (BA;US) 
INFRARED THERMOGRAPHY 
Feasibility Studies 
Feasibility study of front surface central receiver 
measurements using infra-red thermography, 11:50353 


INORGANIC ION EXCHANGERS 
See also ZEOLITES 
Crystal Structure 
Structural study of nepheline hydrate I, an inorganic ion 
exchanger, 11:51508 (R;SE) 
INPUT WELL 
See INJECTION WELLS 


IN-SERVICE INSPECTION 
Regulations 
Division 1. Revision 5, 11:50597 (R;US) 
IN-SITU COMBUSTION 
Bench-Scale Experiments 
Experimental and simulation studies of laboratory in-situ 
combustion recovery, 11:49860 (BA;US) 
High-pressure combustion tube tests, 11:49826 (BA;US) 
Economic Analysis 
Comparison of recovery and economics for oxygen and air 
fireflood in Canadian heavy oil areas, 11:49828 (BA;US) 
Evaluation 
In-situ combustion in the Lower Hospah Formation, McKinley 
County, New Mexico, 11:49824 (BA;US) 
Field Tests 
In-situ combustion in the Lower Hospah Formation, McKinley 
County, New Mexico, 11:49824 (BA;US) 
Mathematical Models 


Experimental and simulation studies of laboratory in-situ 
combustion recovery, 11:49860 (BA;US) 

Pressure Effects 

High-pressure combustion tube tests, 11:49826 (BA;US) 

Sweep Efficiency 

In-situ combustion in the Lower Hospah Formation, McKinley 

County, New Mexico, 11:49824 (BA;US) 
Waste Water 

Cost analysis of water pollution control during in situ 
production of bitumen from tar sand, 11:49916 (J;US) 

In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 

IN-SITU GASIFICATION 
Cavities 

Postburn roof stability analysis for the TONO CRIP UCG 
burn, 11:49673 (J;US) 

Combustion Kinetics 

Postburn roof stability analysis for the TONO CRIP UCG 
burn, 11:49673 (J;US) 

Ground Subsidence 

Postburn roof stability analysis for the TONO CRIP UCG 

burn, 11:49673 (J;US) 


Meetings 
Proceedings of the twelfth annual underground coal 
symposium, 11:49653 (R;US) 
Strata Control 


Postburn roof analysis for the TONO CRIP UCG 
burn, 11:49673 (J;US) 
Water Pollution Control 
Estimated groundwater restoration costs associated with 
commercial coal gasification operations. 
Topical report, 11:49669 (R;US) 
IN-SITU RETORTING 
Comparative Evaluations 
Comparison of processing parameters 
surface processes, 11:49911 (R;US) 
Mathematical Models 
Comparison of processing parameters 
surface processes, 11:49911 (R;US) 
Oil Yields 
Demonstration of uniform retorting of oil shale beds with void 
contrasts, 11:49910 (R;US) 
INSOLATION 


, ASME Section XI 


for generic in situ and 


for generic in situ and 


Pyranometers 
Progress report on the SERI/HBCU task to upgrade the 
assessment of insolation resources in the southeastern United 
States, 11:50312 (R;US) 


Progress report on the SERI/HBCU task to upgrade the 
assessment of insolation resources in the southeastern United 
States, 11:50312 (R;US) 

INSPECTOR GENERAL (US DOE) 
See US DOE INSPECTOR GENERAL 
INSTITUTO DE ENERGIA ATOMICA Ri 
See IEAR-1 REACTOR 





INSTRUMENTS (MEASURING) 
Design 


INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATING LIMITERS 

See LIMITERS 
INSULATION (ELECTRICAL) 

See ELECTRICAL INSULATION 
INSULATION (THERMAL) 

See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 

See ELECTRICAL INSULATORS 
INTEGRAL CALCULUS 

Bounds for integrals using segments, 11:53134 (J;BE) 
INTEGRATED CIRCUITS 
Design 


Dynamic, distributed 
11:53129 (BA;US) 


Hardening 
Radiation-hardness assessment of the millipound pulsed-plasma- 
thruster electronic subsystem. Volume 1. Final report, 5 
September 1979-31 March 1980, 11:51840 (R;US) 
INTERACTING BOSON MODEL 
Wave Functions 
Determination of boson density by electron scattering, 
11:52642 (R;FR) 
TES 


See CLATHRATES 
INTERFACES 
Electron Beams 
Vacuum-to-air interface for the advanced test accelerator beam 
director, 11:51771 (R;US) 


resource configuration on SW-banyans, 


Report of a discussion meeting 
interfaces, 11:51189 (R;US) 
INTERMEDIATE IMAGE SPECTROMETER 
See MAGNETIC LENS SPECTROMETERS 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Colloids 


on the structure of internal 


Role of colloids in the release of radionuclides from nuclear 
waste, 11:50040 (R;GB) 
In-Situ 
Disposal of low- and medium-level radioactive wastes by 
means of in-situ solidification, 11:50055 (RA;US) 
Radioactive Waste Disposal 
AERE contracts with DOE on the treatment and disposal of 
Intermediate Level Wastes. Annual report for 1984/1985, 
11:50039 (R;GB) 
Disposal of low- and medium-level radioactive wastes by 
means of in-situ solidification, 11:50055 (RA;US) 


AERE contracts with DOE on the treatment and disposal of 
Intermediate Level Wastes. Annual report for 1984/1985, 
11:50039 (R;GB) 


Disposal of low- and medium-level radioactive wastes by 
means of in-situ solidification, 11:50055 (RA;US) 
Equipment and procedures for concrete solidification of 
radioactive waste from systems decontamination, 11:50049 
(RA;US) 
Underground Disposal 
Activity release from waste packages containing LL and IL 
waste forms under mechanical and thermal stresses, 11:49945 
(RA;US) 
Vitrification 


Role of colloids in the release of radionuclides from nuclear 
waste, 11:50040 (R;GB) 
INTERMETALLIC COMPOUNDS 
Knight Shift 
Muon spin relaxation in CeCusSis and muon Knight shift in 
various heavy-fermion systems, 11:51198 (R;US) 
Spin-Lattice Relaxation 
Muon spin relaxation in CeCusSi, and muon Knight shift in 
various heavy-fermion systems, 11:51198 (R;US) 
INTERNAL COMBUSTION ENGINES 


in combustion spaces, 11:51174 (R;DE;In German) 
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Combustion Kinetics 
Possibilities and in the calculation of flow processes 
in combustion spaces, 11:51174 (R;DE;In German) 


Wear 
Application of liquid scintillation counting to the evaluation of 
wear of combustion engines, 11:51811 (R;PL;In Polish) 


INTERNATIONAL TOKAMAK REACTOR 
See INTOR TOKAMAK 
INTERPLANETARY MAGNETIC FIELDS 
Solar-Geophysical Data Number 500, April 1986. Part 1 
(Prompt Reports). Data for March 1986, February 1986, and 
late data, 11:52342 (R;US) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTOR TOKAMAK 
International Tokamak Reactor. 
Divertors 
Japanese contributions to IAEA INTOR workshop, Phase 
Two A, Part 2, Chapter III: impurity control (physics), 
11:52842 (R;JP) 


Japanese contributions to IAEA INTOR workshop, Phase 
Two A, Part 2, Chapter III: impurity control (physics), 
11:52842 (R;JP) 

Limiters 

Japanese contributions to IAEA INTOR workshop, Phase 
Two A, Part 2, Chapter III: impurity control (physics), 
11:52842 (R;JP) 

Maintenance 
Japanese contributions to IAEA INTOR 


workshop, Phase 
Two A, Part 2, Chapter VI: maintainability, 11:52843 (R;JP) 
Structures 


Japanese contributions to IAEA INTOR workshop, Phase 
Two A, Part 2, Chapter VII: technical benefit, 11:52844 
(R;JP) 


Japanese contributions to IAEA INTOR workshop, Phase 
Two A, Part 2, Chapter V: transient electromagnetics, 
11:52773 (R;JP) 

Research Programs 

Japanese contributions to IAEA INTOR workshop, Phase 
Two A, Part 2, Chapter I: introduction, and Chapter II: 
summary, 11:52841 (R;JP) 

INVAR 
Radiation Effects 

Ion-induced spinodal-like compositional micro-oscillations in 
Fe-35Ni and its consequences on phase stability, 11:51221 
(R;US) 

INVENTIONS 
Creativity mecheniam in technology development, 11:53044 


estimates for bulk measurements of special nuclear 
materials: A case study, 11:50241 (J;US) 
Verification 
A demonstration of the in-field use of calorimetric assay for 
IAEA inspection purposes, 11:50238 (J;US) 
IODINE 
Activation Analysis 
In vivo analysis at the Service Hospitalier Frederic Joliot 
(1965-1981), 11:51467 (RA;XA) 
Lattice Vibrations 
Lattice dynamics of crystalline iodine, 11:51377 (R;US) 
Phase Transformations 
Moessbauer effect of iodine at pressures to 30 GPa, 11:51446 
(J;NL) 
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-Ray Fluorescence Analysis 
In vivo X-ray fluorescence analysis at the University of Lund, 
Lund/Malmoe, Sweden, 11:51469 (RA;XA) 


- ‘ intigraphy with the 
123-I-anti-CEA-Fab(No. 35)-fragment, 11:52146 (RA;CH;In 
German) 

IODINE 125 


of Auger electrons: I-125 as an example, 
11:52151 TOuctele German) 
IODINE 129 
Diffusion 
Transient diffusion release from waste packages in a repository 
in basalt, 11:50166 (J;US) 


Geochemical models of mobility of components from low-level 


waste disposal sites, 11:50151 (RA;US) 
Moessbauer Effect 
Moessbauer effect of iodine at pressures to 30 GPa, 11:51446 
G;NL) 
IODINE 131 
Uses 
Clinical interest of planar immunoscintigraphy or spect 
imaging using radioiodinated antibodies in the 
detection of tumor recurrences, 11:52147 (RA;CH) 
IODINE IODIDES 


See also IODINE 123 
IODINE 125 
IODINE 129 
IODINE 131 
Fission Products 
Chemistry of fission product iodine under nuclear reactor 
accident conditions, 11:50704 (R;US) 


ION BEAM FUSION REACTORS 
Beam Shaping 


Studies of beam compression including transverse effects for a 
proposed heavy-ion fusion test facility, 11:52903 (RA;US) 
Commercialization 


Technical risk assessment for the commercialization of inertial 
confinément fusion, 11:53040 (BA;JP) 
Identifying heavy-ion-beam fusion design and system features 
with high economic leverage, 11:53006 (RA;US) 
Economics 
Identifying heavy-ion-beam fusion design and system features 
with high economic leverage, 11:53006 (RA;US) 
Forecasting 
Technical risk assessment for the commercialization of inertial 
confinement fusion, 11:53040 (BA;JP) 


Liquid Metals 
ion of suddenly heated liquids in ICF reactors, 
11:53009 (RA;US) 


Planning 
Technical risk assessment for the commercialization of inertial 
confinement fusion, 11:53040 (BA;JP) 


ee een, 11:52901 Care 
the commercialization of 


Technical risk assessment for the commercialization of inertial 
confinement fusion, 11:53040 (BA;JP) 
ION BEAM TARGETS 
Computer Codes 
Direct implicit electromagnetic plasma code, 11:52910 
(RA;US) 


Energy Absorption 
Direct implicit electromagnetic plasma code, 11:52910 


(RA;US) 
Reduction of in directly driven ion- 


asymmetries 
beam and laser targets, 11:52902 (RA;US) 
Heating 


Plasma 
Direct implicit electromagnetic plasma code, 11:52910 
(RA;US) 


Surface Properties 
Bombardment-induced segregation and redistribution, 11:51204 


(R;US) 
ION BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
ION BEAMS 
See also URANIUM 238 BEAMS 
Beam Optics 
Negative ion source with low temperature 
divergence optical system, 11:52435 (P;US) 
Optical Pumping 
Technique to produce coherent x-ray radiation via laser 
pumping of a relativistic ion beam, 11:52360 (R;US) 
Uses 
Interaction of slow multiply charged ions with surfaces, 
11:52412 (RA;AT) 
Ion-molecule-reactions pertaining to etching plasmas, 11:52415 


(RA;AT) 
Modelling of basic processes in plasma etching, 11:52413 
(RA;AT) 


Physics of plasma etching and plasma deposition, 11:52411 
(RA;AT) 
Plasma parameters and SiO: etch rates in a CF,-plasma, 
11:52414 (RA;AT) 
ION CLUSTERS 
See ION PAIRS 


SASP '86: Symposium on atomic and surface physics. 
Contributions, 11:52364 (R;AT) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION DETECTION 
Beam Position 
New method to control the on-target beam position, 11:51808 
(RA;BR) 
Mass Spectrometers 
Instrumentation for detection and identification of heavy ion 
reaction products, 11:51806 (RA;BR) 
Position Sensitive Detectors 
Instrumentation for detection and identification of heavy ion 
reaction products, 11:51806 (RA;BR) 
Sample Holders 
New method to control the on-target beam position, 11:51808 
(RA;BR) 
Surface Barrier Detectors 
Instrumentation for detection and identification of heavy ion 
reaction products, 11:51806 (RA;BR) 
Time-of-Flight Spectrometers 
Instrumentation for detection and identification of heavy ion 
reaction products, 11:51806 (RA;BR) 
ION EXCHANGE MATERIALS 
See also INORGANIC ION EXCHANGERS 
Performance Testing 
Ion exchange removal of technetium from salt solutions, 
11:50106 (R;US) 
ION EXCHANGE 
See ION EXCHANGE MATERIALS 
MEMBRANES 


ION MOBILITY 
Measuring Methods 
Improved radial ion distribution method for the measurement 
of the transverse diffusion coefficient Dsub(T), 11:51851 


(RA;AT) 
ION PAIRS 
Autoionization 
Size dependence of inner shell autoionization lines in mercury 
clusters, 11:52390 (RA;AT) 


Coulomb Field 
Coulomb of doubly charged molecular clusters, 


explosion 
11:52385 (RA;AT) 





Dissociation 
Dissociation channels of multiply charged cluster ions, 
ie gawad 
Dissociation of cluster ions, SS anne 
Multiphoton ionisation and dissociation of sodium halide 
clusters, 11:52386 (RA;AT) 
Strucutre and dynamics of noble gas clusters and cluster ions, 
11:52393 (RA;AT) 
Inner-Shell Ionization 
Size dependence of inner shell autoionization lines in mercury 
clusters, 11:52390 (RA;AT) 


Multiphoton ionisation and dissociation of sodium halide 
clusters, 11:52386 (RA;AT) 


dependence of inner shell autoionization lines in mercury 
clusters, 11:52390 (RA;AT) 


Predissociation 
Van der Waals-models and rotational fine structure in 
C.Hsub4-dimers, 11:52392 (RA;AT) 
ION SOURCES 
ECR Heating 
design of an ECR source for an ISOL facility, 
11:51767 (R;CA) 
Recent developments of the LBL ECR ion source, 11:51759 
(R;US) 


Laser ablation/ionization studies in a glow discharge, 11:52805 
(BA;US) 


Systems 
Negative ion source with low temperature transv 
divergence optical system, 11:52435 (P;US) 
Performance Testing 
Laser ablation/ionization studies in a glow discharge, 11:52805 
(BA;US) 
ION THRUSTERS 
Fluid Flow 
Two-dimensional analysis of a flow in an MPD thruster, 
11:50954 (RA;JP) 


Two-dimensional analysis of a flow in an MPD thruster, 
11:50954 (RA;JP) 
Numerical Analysis 
Two-dimensional analysis of a flow in an MPD thruster, 


11:50954 (RA;JP) 
ION WAVES 


Nonlinear Problems 


New maser effect in plasma turbulence, 11:52769 (RA;JP) 
ION-ATOM COLLISIONS 
Meetings 


SASP ‘86: Symposium on atomic and surface physics. 
Contributions, 11:52364 (R;AT) 
ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 


IONIZATION CALORIMETERS 


Delay lines in heavy ion detectors, 11:51815 (R;FR) 


Ton collection efficiency in an ionization chamber filled with 
carbon dioxide up to one million pascals of pressure, 
11:51810 (R;PL;In Polish) 


Conductivity 
Ton collection efficiency in an ionization chamber filled with 
carbon dioxide up to one million pascals of pressure, 
11:51810 (R;PL;In Polish) 
Performance Testing 
Environmental test results for the CDV-711 Mark ITI and 
Model 2 remote-sensor radi meters. Technical report, 
May 1968-October 1969, 11:51783 (R;US) 
Specifications 
Environmental gamma radiation monitoring system with a 
large volume air ionization chamber, 11:51829 (R;AT) 
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IONIZING RADIATIONS 
See also COSMIC RADIATION 
GAMMA RADIATION 
X RADIATION 


Use of mutant stock for semi-dwarf plant type and early 
maturity as cross-breeding materials in rice (coordinated 
on semi-dwarf mutants for rice improvement in 
Asia and the Pacific Region - RCA), 11:52219 (R;XA) 
ION-MOLECULE COLLISIONS 
State-resolved reaction d Final report, 1 November 
1984-31 October 1985, 11:52359 (R;US) 
Instruments 
Measurement of ion-molecule reactions at very low 
temperatures, 11:51852 (RA;AT) 
Reaction Kinetics 
Measurement of ion-molecule reactions at very low 
temperatures, 11:51852 (RA;AT) 
Thermochemical Processes 
Thermochemical Data on Gas-Phase Ion-Molecule Association 
and Clustering Reactions, 11:51515 (J;US) 
IONOSPHERE 


SRI ionospheric structure and dynamics program - 1985 
results. Technical report, 3 January 1983-29 June 1985, 
11:52348 (R;US) 

Seasonal Variations 

SRI ionospheric structure and dynamics program - 1985 
results. Technical report, 3 January 1983-29 June 1985, 
11:52348 (R;US) 

Virtual Height 
HF (high-frequency) absolute time of arrival 
report, September 1981-May 1985, 11:52349 (R;US) 
Visible Radiation 
magnetic signatures of plasma convection in the midday 
polar cusp and cap ionospheres during negative and positive 
IMF Bsub(z). A case study, 11:52354 (R;NO) 
IONS 

Tons in solutions are indexed as compounds; ions in gases by the 

precoordinated consisting of the element name and 


Interim 


descriptor 
the term ions; ions in beams by assigning either the specific 
name if available, e.g. ARGON 40 BEAMS 


Indirect ionic interactions, 11:52728 (J;US) 
Photon-Ion Collisions 
X-ray scattering by bound electrons and plasma fluctuations, 
11:52917 (RA;US) 
IONS (MOLECULAR) 
See MOLECULAR IONS 
IOTA-1440 RESONANCES 
Radiative Decay 
Experimental limit on iota—»yy and the interpretation of the 
iota as a glueball, 11:52493 (J;US) 


IRELAND 
Energy Policy 
Ireland - energy situation 1984/1985, 11:50920 (R;DE;In 
German) 
Energy Supplies 
Ireland - energy situation 1984/1985, 11:50920 (R;DE;In 
German) 
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Doubly decoupled structures in /sup 182,184/Ir, 11:52657 
G;US) 
IRIDIUM 184 
Nuclear Structure 
Doubly decoupled structures in /sup 182,184/Ir, 11:52657 


New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCouSiro or U2CosSis type structures. 
Superconductivity in these compounds, 11:51259 (RA;AT) 

Superconductivity 

New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCo4Siro or U2zCosSis type structures. 
Superconductivity in these compounds, 11:51259 (RA;AT) 

Ultrasonic Testing 

Ultrasonic detection of laminar-type defects in iridium alloy 

blanks, 11:51660 (R;US) 
IRIDIUM COMPLEXES 
Chemical Reaction Kinetics 

Structural, kinetic, and thermodynamic study of the reversible 
thermal C-H activation/reductive elimination of alkanes at 
iridium, 11:51545 (J;US) 

Molecular Structure 

Structural, kinetic, and thermodynamic study of the reversible 
thermal C-H activation/reductive elimination of alkanes at 
iridium, 11:51545 (J;US) 


Structural, kinetic, and thermodynamic study of the reversible 
thermal C-H activation/reductive elimination of alkanes at 
iridium, 11:51545 (J;US) 

IRIDIUM COMPOUNDS 


See also IRIDIUM OXIDES 
IRIDIUM SILICIDES 


Studies in molten chloroaluminates: I. ee 
spectroelectrochemistry; II. S, 
electrochemical investigations of iridium amen 11:51503 
(R;US) 
Effects 


Studies in molten chloroaluminates: I. Multipass 
spectroelectrochemistry; II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
(R;US) 
Infrared Spectra 
Studies in molten chloroaluminates: I. Multipass 
spectroelectrochemistry; II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
(R;US) 
Raman Spectra 
Studies in molten chloroaluminates: I. Multipass 
spectroelectrochemistry; II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
(R;US) 
Ultraviolet Spectra 
Studies in molten chloroaluminates: I. me ge 
spectroelectrochemistry; II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
(R;US) 
Visible Spectra 
Studies in molten chloroaluminates: I. ome 
spectroelectrochemistry; II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
. (R;US) 


oltametry 

Studies in molten chloroaluminates: I. eee 
spectroelectrochemistry; II. S 
Siiccaid beventinudaan of Wigan colnet 11:51503 
(R;US) 

X-Ray Spectra 

Studies in molten chloroaluminates: I. Multipass 


spectroelectrochemistry; II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
(R;US) 


IRIDIUM OXIDES 
Crystal Structure 
ies and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
Electric Conductivity 
Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 


Magnetic 
ies and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
IRIDIUM SILICIDES 
Electric Conductivity 
Superconductivity in ternary rare earth transition metal 
11:51432 (R;US) 
Magnetic Susceptibility 
Superconductivity in ternary rare earth transition metal 
silicides and germanides with the ScsCo,Siso-type structure, 
11:51432 (R;US) 
Superconductivity 
Superconductivity in ternary rare earth transition metal 
11:51432 (R;US) 
IRON 
Activation Analysis 
In vivo elemental analysis at Birmingham 1968-1981, 11:51470 
(RA;XA) 
Biological Accumulation 
Ne 
composition of tomatoes (Lycopersicon esculentum), 
11:52193 (J;US) 
Catalytic Effects 
Conversion of low H2/CO ratio synthesis gas to hydrocarbons. 
Progress report October 1, 1982-December 31, 1982, 
11:50267 (R;US) 
Kinetic investigations on Fischer-Tropsch synthesis with 
suspended catalysts, 11:50268 (R;DE;In German) 
Fracture Mechanics 
Chemical driving force for dislocation motion in hydrogen 
embrittlement, 11:51297 (J;US) 
Gold 197 Reactions 
Multifragmentation in intermediate energy heavy ion collisions, 
11:52659 (R;US) 
Grain Boundaries 
Chemical driving force for dislocation motion in hydrogen 
embrittlement, 11:51297 (J;US) 
Hydrogen Embrittlement 
Chemical driving force for dislocation motion in hydrogen 
embrittlement, 11:51297 (J;US) 
Radiation Scattering Analysis 
Applications of nuclear techniques for in vivo body 
composition studies at Brookhaven National 
11:51474 (RA;XA) 
Reduction 
Conversion of low H2/CO ratio synthesis gas to h 
Progress report October 1, 1982-December 31, 1982, 
11:50267 (R;US) 
Removal 
[Lambda coal cleaning process]. Final technical report, 
11:49690 (R;US) 
Suspensions 
Kinetic investigations on Fischer-Tropsch synthesis with 
suspended catalysts, 11:50268 (R;DE;In German) 
Uptake 
Effects of polyacrylamide soil conditioner on the iron status of 
soybean plants (Glycine max), 11:52199 (J;US) 
IRON 54 TARGET 
Neutron Reactions 4 
(2,p) reaction studies, 11:52610 (R;US) 
IRON 56 TARGET 
Xenon 132 Reactions 
Symmetric fragmentation in the system ‘**Xe+ Fe at 5.0, 5.7 
and 8.5 MeV/u beam energy, 11:52629 (R;DE) 





IRON 57 
Moessbauer Effect 
57Fe magnetic hyperfine field in Au-Fe alloys (evidence 
favoring the two Fe environment model of Au-Fe alloys), 
11:51299 (J;NL) 
Temperature dependence of the °’Fe hyperfine magnetic field 
distribution in Fe-Ni, 11:51298 (J;NL) 
IRON ALLOYS 


See also INCONEL 600 
IRON BASE ALLOYS 
MARTENSITE 


Amorphous State 
Influence of the thickness of amorphous FesoNisoB2o ribbons on 
their mechanical properties under neutron-irradiation and 
thermal annealing, 11:51219 (R;DE) 
Electric 


Conductivity 
Physical property changes of (T,M)sub(1+x) Nbsub(3-x) with 
T=Fe, Cr and M=Nb, Ti, 11:51255 (RA;AT) 


Hybridization effect on excess entropy of transition metal 
based alloys, 11:51266 (RA;AT) 
Structure 


Hyperfine 
57Fe magnetic hyperfine field in Au-Fe alloys (evidence 
favoring the two Fe environment model of Au-Fe alloys), 
11:51299 (J;NL) 
Temperature dependence of the °’Fe hyperfine magnetic field 
distribution in Fe-Ni, 11:51298 (J;NL) 


Magnetic Fields 
57Fe magnetic hyperfine field in Au-Fe alloys (evidence 
favoring the two Fe environment model of Au-Fe alloys), 
11:51299 (J;NL) 
Temperature dependence of the °’Fe hyperfine magnetic field 
distribution in Fe-Ni, 11:51298 (J;NL) 


Magnetic Susceptibility 
Physical property changes of (T,M)sub(1+x) Nbsub(3-x) with 
T=Fe, Cr and M=Nb, Ti, 11:51255 (RA;AT) 
Phase Diagrams 
Enthalpies of formation of liquid three-component iron-cerium- 
aluminium alloys, 11:51301 (TG;GB) 
Phase Transformations 
Mechanism of peri 
11:51303 (TJ;GB) 


Thermoelectric Properties 
Physical property changes of (T,M)sub(1+-x) Nbsub(3-x) with 
T=Fe, Cr and M=Nb, Ti, 11:51255 (RA;AT) 
IRON BASE ALLOYS 
See also INVAR 
STEELS 


Physical Radiation Effects 
Swelling of Fe-Mn and Fe-Cr-Mn alloys at high neutron 
fluence, 11:51222 (R;US) 
Radiation Effects 
Ton-induced spinodal-like compositional micro-oscillations in 
Fe-35Ni and its consequences on phase stability, 11:51221 
(R;US) 

Stability during thermal annealing of micro-oscillations 
developed in Fe-35.5Ni-7.5Cr during neutron irradiation, 
11:51220 (R;US) 

IRON OXIDES 


See also MAGNETITE 
ZIRCONOLITE 


Effects 
Solid state, surface and catalytic properties of oxides. Progress 
report, February 1984-July 1986, 11:51501 (R;US) 
IRON PHOSPHIDES 
Crystal Growth 
Preparation and crystal structure of the polyphosphides 
TiMnePi2 and NbFesPi2, 11:51421 (RA;AT) 
Crystal Structure 
Preparation and crystal structure of the polyphosphides 
TiMnsPi2 and NbFeaPi2, 11:51421 (RA;AT) 


tectic reaction in Fe-C-Cr system, 


Hybridization effect on excess entropy of transition metal 
based alloys, 11:51266 (RA;AT) 
IRON SILICIDES 
(Crystal Structure 
Crystal chemistry and magnetism in silicides LaF 
x)Rhsub(x)Sis (ThCr2Sie-type), 11:51410 (RA;AT) 
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Magnetism 
Crystal chemistry and magnetism in silicides LaFesub(2- 
x)Rhsub(x)Sie (ThCrsSie-type), 11:51410 (RA;AT) 
IRRADIATION CHANNELS 
See EXPERIMENTAL CHANNELS 
IRRADIATION DEVICES 
Energy Spectra 
Experimental determination of the low-energy spectral 
component of cobalt-60 sources. Technical report, 11:50251 
(R;US) 
IRRADIATION RIGS 
See IRRADIATION DEVICES 
IRRIGATION 
Water Requirements 
Groundwater irrigation supply system optimization. Final 
report, 11:51135 (R;US) 
ISOCHRONOUS CYCLOTRONS 


See also CRNL SUPERCONDUCTING CYCLOTRON 
OSLO CYCLOTRON 
TRIUMF CYCLOTRON 


Beam Dynamics 
Correction of the real magnetic field and beam tracing in 
ein, TESTS Cera ee Seay 
Magnetic Fields 
Correction of the real magnetic field and ‘beam tracing in 
U200P cyclotron, 11:51726 (R;PL;In Polish) 


Improvement of yeast xylose fermentation and utilization via 
genetic engineering, 11:50336 (RA;US) 
Gene Mutations 
Improvement of yeast xylose fermentation and utilization via 
genetic engineering, 11:50336 (RA;US) 
ISOMERS 
Only for geometrical isomers and stereoisomers in chemistry; see 
also ISOMERIC NUCLEI and FISSION ISOMERS. 
Liquid Column Chromatography 
Separation of drug stereoisomers by the formation of B- 
cyclodextrin inclusion complexes, 11:51540 (J;US) 


Properties 
Thermodynamics and rate of methanol conversion 
hydrocarbons on zeolites. Final report, moc 15, 1983- 
September 14, 1985 (Alkylcyclopentanes - Cs to C11; 
alkylcyclohexanes - C, to Ci2), 11:51530 (R;US) 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE PRODUCTION 
Cost 
Financial analysis of medical cyclotron facilities, 11:52167 


(RA;AU) 
ISOTOPE SEPARATION 
For separation of isotopes of the same element only. 
See also LASER ISOTOPE SEPARATION 
Enrichment and separation of isotopes ing a novel 
magnetic isotope effect. Final report, 11:51510 (R;US) 


Equipment 
UWIS isotope separator, 11:50249 (RA;PL) 
Reviews 


Future directions and emerging techniques for ISOL systems, 
11:51756 (R;US) 
ISOTOPE SEPARATION PLANTS 
See also CENTRIFUGE ENRICHMENT PLANTS 
Cranes 
Field modal testing and evaluation of modifications for bridge 
crane structures designed for sensitive equipment, 11:49923 
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THALLIUM ISOTOPES 
Research Programs 
Progress report 1984 - work of the Austrian Research Centre 
Seibersdorf, 11:50887 (R;AT;In German) 
ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
IVY PROJECT 
Detection of fireball light at distances, 11:51890 (R;US) 
Fallout and cloud-particle studies. Final report, 11:51889 
(R;US) 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAERI 
Japanese Atomic Energy Research Institute. 
Reactor Technology 
Reactor Engineering t annual report. April 1, 1984- 
March 31, 1985, 11:50564 (R;JP) 
JAERI TANDEM ACCELERATOR 
CAMAC System 
Optically coupled CAMAC analog input output system, 
11:51752 (R;JP;In Japanese) 
JAILS 
See PUBLIC BUILDINGS 
JAPAN 
Nuclear Energy 
Nuclear science information and on-line retrieval, (4), 11:50897 


JAPAN RESEARCH REACTOR-3 

See JRR-3 REACTOR 
JAPAN RESEARCH REACTOR-4 

See JRR-4 REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 

See JAERI 
JAPANESE ORGANIZATIONS 

See also JAERI 

Radiology 
Annual report of National Institute of Radiological Sciences of 
the fiscal year 1983, 11:50773 (R;JP;In Japanese) 

JAW 


mandibular ridge reduction. The development of a 
redichcgiied suguansuind cabinet ant'c cilledl ieelitidion ta 
a comparison between complete denture and overdenture 
wearers, 11:52168 (R;NL) 

MA 


Development of a jet-assisted cutterhead for coal-measure 
rocks. Mining research contract report, 11:49715 (R;US) 
JET ENGINE FUELS 
Storage 
Microbial problems in connection with storage of jet fuel in 
rock caverns. Methods to inhibit development of corrosive 
fuel, 11:49863 (R;US;SE) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
Limiters 
Low-Z material for limiters and wall surfaces in JET: 
beryllium and carbon, 11:52852 (R;GB) 
Neutron Detectors 
Recent calculational work at Department of Reactor Physics 
CTH, 11:50497 (R;SE) 
Neutron Spectra 
Recent calculational work at Department of Reactor Physics 
CTH, 11:50497 (R;:SE) 


Performance 
Plasma performance of Tokamak Fusion Core Experiment and 
joint European torus with sawtoothing, 11:52787 (J;US) 
Research Programs 
Sepa peobeenais af Tildiok thatem Cie Experiment and 
joint European torus with sawtoothing, 11:52787 (J;US) 
Thecmouuclesr Reactor Walls 
Low-Z material for limiters and wall surfaces in JET: 
beryllium and carbon, 11:52852 (R;GB) 
JETS 
Evaluation 
Evaluation of a commercially available low-flow steam jet, 
11:49932 (R;US) 
JOB TRAINING 


JOINTS 
Mechanical joints only, not for BONE JOINTS. 
See also WELDED JOINTS 
Tensile 
Silver solid-state bonding: a review and assessment, 11:51282 
(R;US) 
JOULE HEATING 
See also CURRENT-DRIVE HEATING 
Feasibility Studies 
Power balance equilibrium curves and feasibility of ohmic 
ignition in a OHTe device, 11:52743 (RA;US) 
JRR-2 REACTOR 


April 1, 1984 to March 31, 1985, 11:50690 (R;JP;In Japanese) 
JRR-3 REACTOR 
Control Elements 
Neutronics calculation of upgraded JRR-3. Supplement: fuel, 
control rod, reflector, etc. , 11:50662 (R;JP;In Japanese) 
Criticality 
Detailed criticality calculation of the upgraded JRR-3 research 
reactor by Monte Carlo method, 11:50569 (R;JP;In Japanese) 
Experimental Channels 
of the Liquid Helium Temperature Loop (LHTL), 
11:50689 (R;JP;In Japanese) 
Fuel Assemblies 
Neutronics calculation of upgraded JRR-3. Supplement: fuel, 
control rod, reflector, etc. , 11:50662 (R;JP;In Japanese) 


In Pile Loops 
of the Liquid Helium Temperature Loop (LHTL), 
11:50689 (R;JP;In Japanese) 
Management 
Annual report on operation, utilization and technical 
development of research reactors and hot laboratory, from 
April 1, 1984 to March 31, 1985, 11:50690 (R;JP;In Japanese) 
Nuclear Fuels 
Neutronics of silicide fuel in upgraded JRR-3, 
11:50570 (R;JP;In Japanese) 


Upgraded JRR-3 and future scope of its utilization, 11:50691 
(R;JP;In Japanese) 


Neutronics calculation of upgraded JRR-3. Supplement: fuel, 
control rod, reflector, etc. , 11:50662 (R;JP;In Japanese) 
Reactor Experimental Facilities 
Upgraded JRR-3 and future scope of its utilization, 11:50691 
(R;JP;In Japanese) 


Shielding analyses for design of the upgraded JRR-3 research 
reactor, 1. Shielding of reactor, 11:50687 (R;JP;In Japanese) 
Shielding analyses for design of the upgraded JRR-3 research 
reactor, 2. Shielding of neutron beam holes, 11:50688 
(R;JP;In Japanese) 
JRR-4 REACTOR 


laboratory, 
April 1, 1984 to March 31, 1985, 11:50690 (R;JP;In Japanese) 
JT-60 REACTORS 
See JT-60 TOKAMAK 





JT-60 TOKAMAK 
Firet Wall 


JT-60 TOKAMAK 
First Wall 
Low cycle fatigue behavior of titanium carbide coated 
molybdenum, 11:52849 (R;JP;In Japanese) 
Measurement of secondary electron emission coefficient of 
wall materials using auger electron spectroscopy, 11:52847 
- (R;JP;In Japanese) 


Systems 
Surface analysis and secondary electron emision rate of Cu 
plating for vacuum wave guide of LHRF coupler in JT-60, 
11:52848 (R;JP;In Japanese) 
Wi 


‘aveguides 
Surface analysis and secondary electron emision rate of Cu 
plating for vacuum wave guide of LHRF coupler in JT-60, 
11:52848 (R;JP;In Japanese) 
JUNCTION DIODES 
Electric Conductivity 
WSe, homo- and heterojunctions, 11:51392 (RA;AT) 


K 


KANSAS 
Oil Fields 
Geological problems related to characterization of clastic 
reservoirs for enhanced oil recovery, 11:49802 (BA;US) 
Oil Shale Deposits 
ical problems related to characterization of clastic 
reservoirs for enhanced oil recovery, 11:49802 (BA;US) 
KAOLINITE 
Sorptive Properties 
OE6, 11:49774 (R;US) 
KAON PLUS-PROTON INTERACTIONS 
Polarization 


On final state 
11:52519 (R;SE) 
KAONIC ATOMS 
Decay 
Testing the quark-exchange contribution to the nuclear force in 
K-italic™ p atoms, 11:52536 (J;US) 
KAON-NUCLEON INTERACTIONS 
Scattering 


in polarized beam experiments, 


K-nucleon scattering and the cloudy bag model,, 11:52523 
(R;CA) 
KAONS 
See also KAONS NEUTRAL 
KAONS PLUS 
Particle Decay 
Kaon physics at high intensity machines, 11:52498 (R;US) 
Particle Production 


High mass dilepton and hadron production at Vs = 38.8 and 
27.4 GeV, 11:52486 (RA;US) 
KAONS NEUTRAL 
Particle Production 
production in neutrino-neon charged-current 
interactions, 11:52492 (J;US) 
Weak Hadronic Decay 
CP violation: K neutral and electric dipole moment of neutron, 
11:52541 (RA;FR;In French) 
KAONS PLUS 


Decay 
Rare decays, 11:52631 (R;CA) 
Weak Particle Decay 
KMC unitarity and K* yields * v anti v, 11:52499 (R;US) 
KENTUCKY 
Economic 


gross market potentials for the Kentucky District, 
11:50860 (R;US) 
Gravity Surveys 
Northeastern extension of the New Madrid seismic zone, 
11:52298 (RA;US) 
Heat Flow 
Heat flow in the upper Mississippi Embayment, 11:52299 
(RA;US) 
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extension of the New Madrid seismic zone, 
11:52298 (RA;US) 
VERSNELLER INSTITUUT 
See KVI 
KETENES 
Chemical Preparation 
Trinuclear Zra, Al y-ketene complexes containing 
for transmetallation 


bridging 
lor reactions and CO 
reduction chemistry, 11:51542 (J;US) 
Crystal Structure 
ee Al pee ers nae 
ligands. Implications for transmetallation reactions and CO 
reduction chemistry, 11:51542 (J;US) 
Structure 


Molecular 
Trinuclear Zr, Al -ketene complexes containing bridging 
reduction chemistry, 11:51542 (J;US) 
KETONES 
See also ACETONE 
CYCLOHEXANONE 
METHYL ISOBUTYL KETONE 
Photochemical 
Photochemical transformations and laser flash photolysis 
studies of 1,4- and 1,2-epoxy compounds containing 1,2- 
dibenzoylalkene moieties, 11:51558 (J;US) 


Enrichment and separation of isotopes a novel 
magnetic isotope effect. Final report, 11:51510 (R;US) 
Photochemical transformations and laser flash photolysis 
studies of 1,4- and 1,2-epoxy compounds containing 1,2- 
dibenzoylalkene moieties, 11:51558 (J;US) 
See ARAMIDS 
KICKSORTERS 
See PULSE ANALYZERS 
KIDNEYS 
Activation Analysis 
In vivo detection of the toxic heavy elements, lead and 
cadmium, 11:51464 (RA;XA) 
Chemical Analysis 
In vivo elemental analysis at Birmingham 1968-1981, 11:51470 


(RA;XA) 
In vivo X-ray fluorescence analysis at the University of Lund, 
Lund/Malmoe, Sweden, 11:51469 (RA;XA) 
KILAUEA VOLCANO 
Basalt 
Rheological properties of molten Kilauea Iki basalt containing 
suspended crystals, 11:50385 (BA;US) 


Heat Recovery 
Fluid bed waste heat recovery performance in a hostile 
environment, 11:51159 (BA;US) 


See PHOSPHOTRANSFERASES 
KINASES (PHOSPHOTRANSFERASES) 


See PHOSPHOTRANSFERASES 
KINEMATICS (PARTICLE) 

See PARTICLE KINEMATICS 
KINETICS EQUATIONS (REACTOR). 

See REACTOR KINETICS EQUATIONS 
KLYSTRONS 

Control Equipment 
Body-current meter 820811, 11:51762 (R;NL;In Dutch) 

KNOCK-ON ELECTRONS 

See ELECTRONS 
KOBAYASHI-MASKAWA MATRIX 


KOREA 
See REPUBLIC OF KOREA 
KRYPTON 
Ton-Atom Collisions 


KMC unitarity and K* yields a* v anti v, 11:52499 (R;US) 
(SOUTH) 


Experimental investigation of proton-induced phenomena in 
krypton, 11:52637 (R;NL) 
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Ton-Molecule Collisions 
Quenching of O* Z (X, v) by Kr in the energy regime from 
0.04 to 2 eV, 11:52398 (RA;AT) 
KRYPTON 82 TARGET 
Proton Reactions 
Experimental investigation of proton-induced phenomena in 
krypton, 11:52637 (R;NL) 
KRYPTON 85 
Ton Implantation 
Containment of krypton-85 by an ion-implantation/; 
process using rare earth alloys, 11:50131 (R;US) 
Radioactive Waste Processing 
Containment of krypton-85 by an ion-implantation/: 
ee ee 11:50131 (R;US) 
KRYPTON 86 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Macroscopic approach to deep-inelastic collisions and 
asymmetric fission, 11:52656 (R;FR) 
KRYPTON FLUORIDE LASERS 


i it for subpicosecond extreme-ultraviolet facility. Final 
report, 15 July 1984-14 July 1985, 11:51611 (R;US) 
KRYPTON IONS 
Ton-Atom Collisions 
Electron capture from Li(2s) by singly charged ions - a 
systematic study, 11:52381 (RA;AT) 
KUR REACTOR 
Research Programs 
Summary reports of activities under visiting research program. 
Second half of 1983, 11:50694 (R;JP;In Japanese) 
Uses 
Summary reports of activities under visiting research program. 
Second half of 1983, 11:50694 (R;JP;In Japanese) 


KVI 
Research Programs 
KVI annual report 1984, 11:52422 (R;NL) 


KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


LA REINA REACTOR 
See RESEARCH REACTORS 
LABELLED COMPOUNDS 
Compounds labelled with either stable or radioactive isotopes. 
Chemical Preparation 
Regulation of terpene metabolism. Progress report, 1983, 
11:52122 (R;US) 
POOL TECHNIQUES 
Effect of medium replenishment or composition on [*H] 
thymidine incorporation in uv-irradiated CHO-K1 cells, 
11:52236 (R;US) 
LABORATORIES 
See also HOT LABS 
Remote Viewing Equipment 
Remote and in-situ analysis, 11:51157 (BA;US) 
LABORATORY ANIMALS 
Biological Radiation Effects 
radiation: activities and issues, 11:52266 


(R;US) 
LABORATORY EQUIPMENT 
See also GLOVEBOXES 
Specifications 
UWIS isotope separator, 11:50249 (RA;PL) 
LAMBDA 2282 RESONANCES 
See LAMBDA C PLUS 
LAMBDA C PLUS 
Prior to Jan. 1985 this information was indexed with the 
descriptor Lambda-2250 Resonances. 
Particle Production 
Recent results from ARGUS, 11:52483 (RA;US) 
LAMBDA-2250 RESONANCES 
See LAMBDA C PLUS 


during 1984 
en ULAAaD amon catenin 11:52019 (R;US) 
Research Programs 
Progress at LAMPF. Progress report, January-December 1985, 
11:51710 (R;US) 
LAND APPLICATION 
See GROUND DISPOSAL 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION ABATEMENT 
Use this term for items that involve the prevention of formation of 
pollutants at the source. 
Environmental Policy 
Financing the removal of old toxic sites. The US ‘Superfund 
legistation’, 11:52067 (R;DE;In German) 


Financing 
Financing the removal of old toxic sites. The US ‘Superfund 
legistation’, 11:52067 (R;DE;In German) 


Studies of heavy ion reactions and transuranic nuclei. Progress 
agen, See S 1985-August 31, 1986, 11:52654 (R;US) 
Tin 126 Reactions 


Studies of heavy ion reactions and transuranic nuclei. Progress 

report, September 1, 1985-August 31, 1986, 11:52654 (R;US) 
LANTHANUM ALLOYS 
See also MISCH METAL 
Chemical Reaction Kinetics 

On the hydriding kinetics of LazMg:7 and Lasub(2- 

x)Casub(x)Mgi7, 11:51251 (RA;AT) 
Structure 


Crystal 
Origin of the structural distortion between phase I’ and I in 
SnMsRh,Sn2 compounds, 11:51260 (RA;AT) 


On the hydriding kinetics of LasMg:7 and Lasub(2- 
x)Casub(x)Mgir, 11:51251 (RA;AT) 


in intermetallics of the ThCraSie type, 


Magnetic ordering 
11:51252 (RA;AT) 
BORIDES 
Cathodes 


Annual summary report on thermionic-cathode 


project. 
Progress report No. 3, 1 September 1984-31 August 1985, 
11:50959 (R;US) 


Crystal Structure 
New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 11:51398 (RA;AT) 
CARBIDES 


Crystal Structure 
Ternary lanthanoid manganese carbides with filled BaCd:: and 
TheZmi type structures, 11:51335 (RA;AT) 
Lattice Parameters 
Ternary lanthanoid manganese carbides with filled BaCd:: and 
TheZnz type structures, 11:51335 (RA;AT) 
LANTHANUM CHLORIDES 
Crystal Structure 
New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 11:51398 (RA;AT) 
CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPOUNDS 


See also LANTHANUM BORIDES 
LANTHANUM BROMIDES 





New channel and cluster structures formed in ternary alkaline 
earth and lanthanum compounds, 11:51413 (RA;AT) 


Crystal chemistry, stability and order in ternary metallic 
pnictides, 11:51401 (RA;AT) 
Structural Chemical Analysis 
Crystal chemistry, stability and order in ternary metallic 
pnictides, 11:51401 (RA;AT) 
LANTHANUM IODIDES 
Structure 


Crystal 
New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 11:51398 AT) 
LANTHANUM OXIDES 
Crystal Structure 
Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
Electric Conductivity 


Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 


Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
LANTHANUM PHOSPHIDES 
Crystal Structure 
Structural chemistry and physical properties of ternary 
pnictides RE Rho Xz (RE = rare earth, X = P, As), 
11:51415 (RA;AT) 


Superconductivity 
Structural chemistry and physical properties of ternary 
pnictides RE Rhe X2 (RE = rare earth, X = P, As), 
11:51415 (RA;AT) 
LANTHANUM SILICIDES 
Crystal Structure 
Crystal chemistry and magnetism in silicides LaFesub(2- 
—— (ThCreSie-type), 11:51410 (RA;AT) 
and magnetic properties of the new REMnSie 
ie. 11:51411 (RA;AT) 


Crystal chemistry and magnetism in silicides LaFesub(2- 
x)Rhsub(x)Sie (ThCr2Sie-type), 11:51410 (RA;AT) 


Magnetization 
Structural and magnetic properties of the new REMnSie 
silicides, 11:51411 (RA;AT) 
LANTHANUM SULFIDES 
Electronic Structure 
Magnetic and electronic properties of the Eusub(1-x) 
Lasub(x)S solid solution from "Eu Moessbauer 
Spectroscopy, 11:51399 (RA;AT) 


Magnetic and electronic properties of the Eusub(1-x) 
Lasub(x)S solid solution from ‘**Eu Moessbauer 
Spectroscopy, 11:51399 (RA;AT) 

LAPLACE EQUATION 
Numerical Solution 

Performance of a multigrid method on a parallel architecture, 

11:53069 (R;DE) 


Processing 
Performance of a multigrid method on a parallel architecture, 
11:53069 (R;DE) 
INTESTINE 


Carcinomas 
Selection of monoclonal anti-CEA antibody fragments 
tumor detection by immunoscintigraphy, 11:52153 (RA;CH) 
Emission Tomography 
ECT with /sup 123/I-labeled of anti-CEA 
monoclonal antibodies in colo-rectal cancer, 11:52145 
(RA;CH) 


Neoplasms 
ECT with /sup 123/I-labeled fragments of anti-CEA 
monoclonal antibodies in colo-rectal cancer, 11:52145 
(RA;CH) 


Scintiscanning 
Selection of monoclonal anti-CEA antibody fragments for 
tumor detection by immunoscintigraphy, 11:52153 (RA;CH) 
LASER FUSION REACTORS 
See also CASCADE REACTORS 
Breeding Blankets 
Blanket optimization for the HYLIFE reactor, 11:53007 
(RA;US) 
Containment 
Pulse Star reactor: tritium containment, 11:53003 (RA;US) 
Design 
Power reactor design trends, 11:52991 (RA;US) 
Version of Pulse Star using a liquid-lithium coolant, 11:53004 
(RA;US) 
Economics 
Power reactor design trends, 11:52991 (RA;US) 
Environmental Impacts 
Power reactor design trends, 11:52991 (RA;US) 
Liquid Metals 
Fragmentation of suddenly heated liquids in ICF reactors, 
11:53009 (RA;US) 
Radioactivity 
Pulse Star reactor: polonium issues, 11:53002 (RA;US) 


Power reactor design trends, 11:52991 (RA;US) 
Chambers 


10-M3J laser targets chamber options, 11:53005 (RA;US) 

LASER IMPLOSIONS 

Data Analysis 
Electronic shotbook, 11:52952 (RA;US) 
Data Processing 
Analysis software, 11:52953 (RA;US) 

Nova communications and data transfer, 11:52954 (RA;US) 

PDS capability, 11:52951 (RA;US) 

System update, 11:52950 (RA;US) 
Data Transmission 

Nova communications and data transfer, 11:52954 (RA;US) 
Fusion Yield 

Implosion experiments, 11:52936 (RA;US) 


Richtmyer-Meshkov instabilities in ICF capsules, 11:52900 
(RA;US) 
Codes 


2-D LASNEX performance on an analytically solvable 
rippled-shock problem, 11:52899 (RA;US) 
Neutron Detection 
Advanced neutron diagnostics for the Nova laser facility, 
11:52941 (RA;US) 
Measurement of the fuel <pr> of Nova, 11:52942 (RA;US) 
Plasma Diagnostics 
Advanced neutron diagnostics for the Nova laser facility, 
11 52941 (RA;US) 
instrumentation timing system, 11:52957 (RA;US) 
Measurement of the fuel <pr> of Nova, 11:52942 (RA;US) 
Nova diagnostics summary, 11:52955 (RA;US) 
Short-pulse laser, 11:52947 (RA;US) 
R Codes 
Ripple - a spherical-harmonic postprocessor for 1-D LASNEX 
simulations, 11:52898 (RA;US) 
Streak Photography 
Nova optical fiducial system, 11:52956 (RA;US) 
LASER ISOTOPE SEPARATION 
Technology Assessment 
Report on laser enrichment technology, 11:49924 (TG;US) 
LASER MATERIALS 
Crystal Growth 
Crystal growth, 11:52983 (RA;US) 
Rapid growth of KDP crystals, 11:52980 (RA;US) 
Crystal Structure 
Crystal symmetry and the electrooptic effect, 11:52976 


(RA;US) 
symmetry and noncritically phase-matched harmonic 
conversion, 11:52977 (RA;US) 
ics in the biaxial crystal BaMgF,, 11:52978 (RA;US) 
Effect 
Faraday rotator materials for laser systems, 11:51627 (R;US) 
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Glass 
Laser glass: new laser-glass compositions, 11:52968 (RA;US) 
Measurements of weak one- and two-photon absorption in 
oxide glasses, 11:52971 (RA;US) 
Nonlinear Optics 
Crystal symmetry and the electrooptic effect, 11:52976 


(RA;US) 
symmetry and noncritically phase-matched harmonic 
conversion, 11:52977 (RA;US) 
Electrooptics in the biaxial crystal BaMgF,, 11:52978 (RA;US) 
New harmonic materials: index engineering, 11:52979 (RA;US) 
Nonlinear and electrooptic materials: nonlinear materials 
laboratory, 11:52975 (RA;US) 


Spectroscopic and laser studies of gadolinium gallium garnets, 
11:52981 (RA;US) 
Studies of other crystal laser candidates, 11:52982 (RA;US) 
Physical Radiation Effects 
Laser damage studies, 11:52967 (RA;US) 


of metal dusts, 11:52987 (RA;US) 


Laser-induced destruction of toxic chemicals contained in 
waste water. Report on Phase 1, 11:52092 (R;US) 
Interactions 
Magnetic reconnection in laser-plasma interactions in a 
background magnetic field. Memorandum report, 11:52806 
(R;US) 
LASER TARGETS 


Design 
Design of an exploding-foil X-ray laser target, 11:51620 
(RA;US) 
ign of a photoresonantly pumped fluorine X-ray laser, 
11:51621 (RA;US) 


Electric 

Electron-ion collisions in partially ionized high-Z plasmas, 

11:52911 (RA;US) 
Absorption 

Reduction of deposition asymmetries in directly driven ion- 
beam and laser targets, 11:52902 (RA;US) 

Statistical model for light scattering by density fluctuations, 
11:52914 (RA;US) 

Summary of absorption by gold-disk targets, 11:52927 (RA;US) 


X-ray conversion efficiency, 11:52935 (RA;US) 
Fabrication 


Developments in fuel layering techniques, 11:52922 (RA;US) 
Novette X-ray laser target fabrication, 11:52919 (RA;US) 
Instability 


Ponderomotive and thermal filamentation of laser light, 
11:52905 (RA;US) 


Transmission 
2-D LASNEX studies of burn-through by small, intense spots, 
11:52909 (RA;US) 
Performance 


Design of a photoresonantly pumped fluorine X-ray laser, 
11:51621 (RA;US) 
Plasma Density 
Statistical model for light scattering by density fluctuations, 
11:52914 (RA;US) 


Polarization 
Spin-polarized DT, 11:52923 (RA;US) 
Research Programs 


Laser targets: introduction, 11:52897 (RA;US) 
Plasma physics: introduction, 11:52904 (RA;US) 
Substrates 


Cast polymer films, 11:52924 (RA;US) 
Thermal Conductivity 


Electron-ion collisions in partially ionized high-Z plasmas, 
11:52911 (RA;US) 
LASER WELDING 
Liquid Metals 
Thermocapillary flow in a pulsed-laser weld pool, 11:51618 
;US) 


Q; 
Temperature Gradients 
Thermocapillary flow in a pulsed-laser weld pool, 11:51618 
(R;US) 


Electron 
Distribution of low electrons in a radiation-induced 
plasma, 11:52742 (RA;US) 
Optical bremsstrahlung as an electron-density diagnostic for 
laser-produced, exploding-foil plasmas, 11:52932 (RA;US) 
Electron Temperature 
11:52929 (RA;US) 
Suprathermal electron production at short laser wavelengths, 
11:52928 (RA;US) 


decay, 11:52907 (RA;US) 
Density 


Absorption 
Evidence for collisional damping in high-energy Raman- 
scattering experiments at 0.26 pm, 11:52930 (RA;US) 
Exploding foil characterization, 11:52931 (RA;US) 
Heating of underdense plasma at high I 42, 11:52908 (RA;US) 
Extreme Ultraviolet Radiation 
High-resolution spectra of laser i 
grazing incidence region, 11:52436 (J;US) 
Heat Transfer 
Electron-ion heat exchange in ionization and recombination, 
11:52916 (RA;US) 


Instability 
Ponderomotive and thermal filamentation of laser light, 
11:52905 (RA;US) 
Tonization 
X-ray line spectroscopy on exploding-foil plasmas, 11:52933 
(RA;US) 


Laser ablation/ionization studies in a glow discharges, 11:52805 
(BA;US) 
Parametric Instabilities 
Exploding foil characterization, 11:52931 (RA;US) 
Summary of parametric instabilities, 11:52926 (RA;US) 
Suprathermal electron production at short laser wavelengths, 
11:52928 (RA;US) 
Plasma Density 
X-ray line spectroscopy on exploding-foil plasmas, 11:52933 
(RA;US) 
Plasma Diagnostics 
Concepts and illustrations of optical probing diagnostics for 
laser-produced plasmas, 11:52795 (BA;NL) 
Laser ablation/ionization studies in a glow discharge, 11:52805 
(BA;US) 
Optical bremsstrahlung as an electron-density diagnostic for 
laser-produced, ree ry or plasmas, 11:52932 (RA;US) 
Twenty-picosecond pulsed UV holographic interferometry of 
laser-induced plasmas, 11:52798 (BA;NL) 
Plasma Focus 
Thermal self-focusing in laser plasmas, 11:52754 (RA;AT) 
Plasma Heating 
Pe: haem egcie sed 11:52908 (RA;US) 


nvduaare ar cated initiates: tlie, 
scattering experiments at 0.26 ym, 11:52930 (RA;US) 
Raman scattering at plasma density maxima, 11:52906 (RA;US) 
Raman scattering in exploding foils, 11:52934 (RA;US) 
Stimulated Raman scattering and hot-electron production, 
11:52929 (RA;US) 
ZOHAR simulations of Raman sidescattering and two-plasmon 
decay, 11:52907 (RA;US) 
Research Programs 
Plasma physics: introduction, 11:52904 (RA;US) 
Soft X Radiation 
High-resolution spectra of laser plasma light sources in the 
grazing incidence region, 11:52436 (J;US) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 


sources in the 


LASERS 
FREE ELECTRON LASERS 
GAS LASERS 


SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
X-RAY LASERS 





Non-imaging optical concentration of volume fluorescence 
sources, 11:51614 (RA;US) 
Evaluations 


ICF drivers: a comparison of some new entries and old 
standbys. Revision 1, 11:53018 (R;US) 


Fabrication 
Refractory oxide hosts for a high power, broadly tunable laser 


with high quantum efficiency and method of making same, 
11:51628 (P;US) 
Converters 


High-dynamic-range quadrature doubling experiments, 
11:52972 (RA;US) 
Noise 
Modeling noise in strong laser-atom interactions, 11:52428 
(RA;US) 


Optical coating absorption measurement for high power laser 
systems, 11:51626 (R;US) 


Efficiency 
Refractory oxide hosts for a high power, broadly tunable laser 
with high quantum efficiency and method of making same, 
11:51628 (P;US) 
Refractories 
Refractory oxide hosts for a high power, broadly tunable laser 
with high quantum efficiency and method of making same, 
11:51628 (P;US) 
Uses 
Abstracts of the 5. International Conference on Lasers and 
their Applications, 11:53059 (R;DD) 
Oil slick characterization using an airborne laser fluorosensor. 
Construction considerations 11:49870 (R:SE) 
LASL 
Free Electron Lasers 
On-line extraction efficiency analyses 
electron laser, 11:51616 (R;US) 
Nuclear Materials Management 


for the Los Alamos free- 


Materials accounting at Los Alamos National Laboratory, 
11:50246 (J;US) 
LAWRENCE BERKELEY LABORATORY 
Electron Microscopes 
National Center for Electron Microscopy. Users’ guide. 
Revised, 11:51856 (R;US) 
Electron Microscopy 
National Center for Electron Microscopy. Users’ guide. 
Revised, 11:51856 (R;US) 
LAWRENCE LIVERMORE LABORATORY 
Information Systems 
ineering information management in a distributed 
environment, 11:51575 (R;US) 
Research 
istry research resource progress report, June 1986, 
11:51456 (R;US) 
“ae Technology Review, June-July 1986, 11:51911 
Hazards Control Department annual technology review, 1985, 
11:52238 (R;US) 
LAWS 
See also ATOMIC ENERGY LAWS 


Comments on the law of riots and dissent, 11:50598 (J;US) 


Activation Analysis 

In vivo detection of the toxic heavy elements, lead and 
cadmium, 11:51464 (RA;XA) 

Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 
vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 

Air Pollution Abatement 

Lead reduction in ambient air: technical feasibility and cost 

analysis at domestic primary lead smelters and refineries. 
Minerals data analysis report, 11:51996 (R;US) 
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Autoionization 
Autoionization resonances in atomic Ga, In, and Pb, 11:52434 
G;DE) 
Chemical Reaction Kinetics 
Reactions of chlorine with liquid metals. 4. Tin, 11:51513 
(J;US) 
Ecological 


Concentration 
Gasoline lead in urban and rural play areas, 11:52042 (R;US) 
Impact Shock 
Size measurements of high velocity particle distributions, 
11:51665 (R;US) 
Ton Pairs 
Mass-spectroscopic investigations of Pb- and In-clusters 
prepared by adiabatic expansion, 11:52388 (RA;AT) 


Heavy metals Cd, Pb, Cu, and Zn and other indications of 


precipitation valley 
Erlangen, 11:52091 (R;DE;In German) 
Radiation Scattering Analysis 
Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 
vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 
Scattering Lengths 
Precise measurement of the coherent scattering length of liquid 
metals with the neutron-gravitation refractometer, 11:52713 
(R;DE;In German) 
X-Ray Fluorescence Analysis 
Applications of nuclear techniques for in vivo body 
composition studies at Brookhaven National Laboratory, 
11:51474 (RA;XA) 
In vivo detection of the toxic heavy elements, lead and 
cadmium, 11:51464 (RA;XA) 
In vivo elemental analysis at Birmingham 1968-1981, 11:51470 


(RA;XA) 

In vivo X-ray fluorescence analysis at the University of Lund, 
Lund/Malmoe, Sweden, 11:51469 (RA;XA) 

Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 
vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 

LEAD 208 TARGET 
Alpha Reactions 
Study of isovector giant resonances in hadron scattering and 
charge exchange, 11:52602 (BA;US) 
Reactions 


Anti p-nucleus interaction, 11:52609 (R;US) 
Fluorine 19 Reactions 
Studies of heavy ion reactions and transuranic nuclei. Progress 
report, September 1, 1985-August 31, 1986, 11:52654 (R;US) 
Helium 3 Reactions 
Study of isovector giant resonances in hadron scattering and 
charge exchange, 11:52602 (BA;US) 
Iron 56 Reactions 
Studies of heavy ion reactions and transuranic nuclei. Progress 
report, September 1, 1985-August 31, 1986, 11:52654 (R;US) 
Krypton 86 Reactions 
Nuclear structure in deep-inelastic reactions, 11:52641 (R;US) 
Magnesium 24 Reactions 
Studies of heavy ion reactions and transuranic nuclei. Progress 
report, September 1, 1985-August 31, 1986, 11:52654 (R;US) 
Neutron Reactions 
(a,p) reaction studies, 11:52610 (R;US) 
Oxygen 16 Reactions 
Studies of heavy ion reactions and transuranic nuclei. Progress 
report, September 1, 1985-August 31, 1986, 11:52654 (R;US) 


Nuclear structure in deep-inelastic reactions, 11:52641 (R;US) 
Proton Reactions 
“Missing” Gamow-Teller strength and the continuous (p,n) 
spectra, 11:52661 (BA;US) 
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Polarized proton experiments at TRIUMF, 11:52621 (BA;US) 
Proton nucleus elastic scattering at 800 MeV: the role of 
intermediate isobars, 11:52684 (R;FR) 
Study of isovector giant resonances in hadron scattering and 
charge exchange, 11:52602 (BA;US) 
48 


Nuclear structure in deep-inelastic reactions, 11:52641 (R;US) 
Scandium 47 
Nuclear structure in deep-inelastic reactions, 11:52641 (R;US) 
Scandium 48 
Nuclear structure in deep-inelastic reactions, 11:52641 (R;US) 
Silicon 28 Reactions 
Studies of heavy ion reactions and transuranic nuclei. 
report, September 1, 1985-August 31, 1986, 11:52654 (R;US) 
Sulfur 32 Reactions 
Studies of heavy ion reactions and transuranic nuclei. Progress 
report, September 1, 1985-August 31, 1986, 11:52654 (R;US) 
Titanium 49 Reactions 
Nuclear structure in deep-inelastic reactions, 11:52641 (R;US) 
LEAD ALLOYS 
Chemical Reactions 
Safety considerations of lithium lead alloy as a fusion reactor 
breeding material, 11:52837 (R;US) 
Ton Pairs 
Mass spectrometry of Pb-Sb and Bi-Sb microclusters, 11:52387 
A 


LEAD BROMIDES 

Chemical Reaction Kinetics 
Study of photodegradation of lead bromochloride from 
automobile exhaust gases, 11:51968 (R;FR;In French) 


Photolysis 
Study of photodegradation of lead bromochloride from 
automobile exhaust gases, 11:51968 (R;FR;In French) 
LEAD CHLORIDES 
Chemical Reaction Kinetics 
Study of photodegradation of lead bromochloride from 
automobile exhaust gases, 11:51968 (R;FR;In French) 


Photolysis 
Study of photodegradation of lead bromochloride from 
automobile exhaust gases, 11:51968 (R;FR;In French) 
LEAD ISOTOPES 


Decay 
Nuclear structure from radioactive decay. Annual progress 
report, 11:52581 (R;US) 
X-Ray Spectra 
Ionization cross section measurement of heavy atom L levels 
(Z>=72) with Americium 241 + radiation at 59.6 keV, 
11:52362 (R;FR;In French) 
LEAD ORES 
Smelters 
Lead reduction in ambient air: technical feasibility and cost 
analysis at domestic primary lead smelters and refineries. 
Minerals data analysis report, 11:51996 (R;US) 
LEAD-ACID BATTERIES 
Service Life 
Predicting life of electric-vehicle and load-leveling lead-acid 
batteries from initial acceptance-test data by use of pattern- 
recognition analysis. Interim technical report, 11:50847 
(R;US) 
LEAST SQUARE FIT 
F Codes 


Spectrum integrated (n,He) cross section comparisons and least 
squares analyses for *Li and ‘°B in benchmark fields, 
11:50579 (R;US) 

LEAVES 


Biodegradation 
Phosphorus uptake by decomposing leaf detritus: effect of 
— 11:50342 (J;DE) 


See ELECTRON DIFFRACTION 
LEP STORAGE RINGS 


European Large Electron-Positron storage rings. 
Research 


Programs 
LEP physics program, 11:51777 (R;FR) 
LEPTON NUMBER 
Breaking 
Limits on light scalar or pseudoscalar bosons in pe transitions, 
11:52525 (R;CA) 


LEPTON REACTIONS 


See also ELECTRON REACTIONS 
MUON REACTIONS 
NEUTRINO REACTIONS 


Statistical -y-decay in s-d shell nuclei, 11:52624 (R;NO) 
Scattering 
What lepton scattering reveals about quarks in nuclei, 11:52698 
(BA;US) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 


Energy distribution of leptons from e* e~ —-- W* W-, 11:52506 
(R;US) 
High mass dilepton and hadron production at Vs = 38.8 and 
27.4 GeV, 11:52486 (RA;US) 
Particle Production 
Search for new particles at PEP and PETRA, 11:52476 
(RA;US) 
LETTUCE 


Effects of soil conditioners on emergence and growth of 
tomato-cotton, and lettuce seedlings (Lycopersicon 
esculentum; Gossypium hirsutum; Lactuea sativa), 11:52205 
G;US) 

GHT 


See VISIBLE RADIATION 
LIGHT IONS 
Whenever appropriate use one of the specific terms listed under 
ION BEAMS. 
Acceleration 
Light ion program at BNL, 11:51699 (R;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHT WATER MODERATED REACTORS 
See WATER MODERATED REACTORS 
LIGHTING SYSTEMS 


Control Systems 
Energy savings opportunities due to proper lighting control, 
11:50991 (RA;US) 
Energy Conservation 
Energy savings opportunities due to proper lighting control, 
11:50991 (RA;US) 


Performance 
Lighting for the partially sighted: some observations in a 
school, 11:51060 (R;EC) 
LIGHTNING 
Equipment Protection Devices 
Lightning protection of electrical installations in buildings and 
structures, 11:50491 (R;EC) 
LIGNIN 
Bioconversion 
Biochemical Conversion Program semi-annual review meeting, 
11:50277 (R;US) 
Direct microbiological fermentation of lignocellulosic biomass, 
11:50334 (RA;US) 
conversion of renewable resources into liquid 
fuels: overview, 11:50329 (RA;US) 
Enzymatic Hydrolysis 
Design and parametric evaluation of an enzymatic hydrolysis 
process (separate hydrolysis and fermentation), 11:50286 
(R;US) 


Fermentation 
Design and parametric evaluation of an enzymatic hydrolysis 
process (separate hydrolysis and fermentation), 11:50286 
(R;US) 


Liquefaction 

Liquid fuels from lignins, 11:50328 (RA;US) 
Nuclear Magnetic Resonance 

Lignin characterization research: a progress report, 11:50327 
(RA;US) 





LIGNITE 
Chernical Analysis 


LIGNITE 
Chemical Analysis 
Distribution of inorganics in low-rank coals, 11:49676 (RA;US) 
Combustion Kinetics 
effects in the combustion of coal-derived fuels, 
11:49742 (RA;US) 
Fuel nitrogen mechanisms in pulverized coal 
of sulfur and nitrogen reactions, 
11:49751 a 
Investigation of mechanisms of ash deposit formation for low- 
rank coal combustion, 11:49744 (RA;US) 

Rates and mechanisms of the combustion of pulverized coals: 
fate of mineral matter during coal combustion, 11:49743 
(RA;US) 

Mechanical Properties 

Physical properties and moisture, 11:49678 (RA;US) 
Moisture 

Physical properties and moisture, 11:49678 (RA;US) 


Petrography 
Distribution of inorganics in low-rank coals, 11:49676 (RA;US) 


Porosity 
Physical properties and moisture, 11:49678 (RA;US) 
Surface Area 


Physical properties and moisture, 11:49678 (RA;US) 
Physical properties and moisture, 11:49678 (RA;US) 
INE 


Microstructure 
Studies on the reaction of calcined limestone with sulfur 
dioxide. Technical progress report, April-June 1986, 
11:51967 (R;US) 
Performance Testing 
Alternative SO. sorbents, 11:49750 (RA;US) 


Studies on the reaction of calcined limestone wi:h sulfur 
dioxide. Technical progress report, April-June 1986, 
11:51967 (R;US) 


Erosion 
Erosion and redeposition experiments in the PISCES facility, 
11:52878 (R;US) 
Ion Implantation 
Calculated particle inventories in the TFTR moveable limiter 
and first wall, 11:52875 (R;US) 


Planning 
Limiters for the W VII-AS stellarator. Current technical 
preparatory studies, 11:52839 (R;DE;In German) 
Erosion and ition experiments in the PISCES facility, 
11:52878 (R;US) 
Thermonuclear Reactor Materials 
Low-Z material for limiters and wall surfaces in JET: 
beryllium and carbon, 11:52852 (R;GB) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also HILACS 
LAMPF LINAC 
MEA LINAC 


SACLAY LINAC 
STANFORD LINEAR COLLIDER 


Linear induction accelerator parameter options, 11:51722 
(R;US) 
Beam Bunching 
Pulse compression system for the ANL 20 MeV linac, 11:51738 
(R;US) 


Control of beam dynamics in high energy induction linacs, 
11:51735 (R;US) 
Beam Injection 
Electron linac injector developments, 11:51754 (R;US) 
Colliding Beams 
— colliders - Prospects 1985, 11:51723 (BA;IT) 


Collider scaling and cost estimation, 11:51716 (RA;US) 
Linear colliders - Prospects 1985, 11:51723 (BA;IT) 
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Induction 
Control of beam dynamics in high energy induction linacs, 
11:51735 (R;US) 
Permanent Magnets 
Magnet innovations for linacs, 11:51760 (R;US) 


Quadrupoles 
Magnet innovations for linacs, 11:51760 (R;US) 
Uses 
Induction linacs as radiation processors, 11:51769 (R;US) 
LINOLEIC ACID 
Radiosensitivity 


Sensitivity of polyunsaturated fatty acids in artificial 
membrances to gamma radiation, 11:52220 (RA;AU) 
LINOLENIC ACID 


Radiosensitivity 
Sensitivity of polyunsaturated fatty acids in artificial 
membrances to gamma radiation, 11:52220 (RA;AU) 
LIPIDS 


Lipid crops for chemicals and fuels, 11:50345 (BA;US) 
MES 


Radiosensitivity 
Sensitivity of polyunsaturated fatty acids in artificial 
membrances to gamma radiation, 11:52220 (RA;AU) 
LIQUEFIED GASES 
Gas Spills 
Environmental assessment for the LGF Spill Test Facility at 
Frenchman Flat, Nevada Test Site, 11:49896 (R;US) 
LIQUID COLUMN CHROMATOGRAPHY 
Flowmeters 
New detection concepts in flow systems, 11:51495 (BA;US) 
Performance 


Laser two-photon excited fluorescence detector for microbore 
liquid chromatography, 11:51489 (J;US) 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FLOW 
Flow Models 
Description of the VEST computer code with examples of 
applications to settling tanks, 11:51649 (R;DE) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 


See also LMFBR TYPE REACTORS 
SODIUM COOLED REACTORS 


Energy evolution in fast reactors during accidents leading to 
sodium boiling, 11:50756 (RA;BR;In Portuguese) 
Reactor Accidents 
Energy evolution in fast reactors during accidents leading to 
sodium boiling, 11:50756 (RA;BR;In Portuguese) 
Steam Generators 
Technique calculating dynamic performances of a steam 
generating channel heated by liquid metal at flow rate 
oscillations, 11:50577 (R;SU;In Russian) 
Transients 
Energy evolution in fast reactors during accidents leading to 
sodium boiling, 11:50756 (RA;BR;In Portuguese) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Energy Absorption 
Fragmentation of suddenly heated liquids in ICF reactors, 
11:53009 (RA;US) 
Flow Models 


(R;US) 
LIQUID PHASE METHANOL PROCESS 
Catalysts 


Liquid phase methanol process development unit: installation, 
operation, and support studies. Task 10. Liquid-entrained 
operations in LaPorte LPMEOH PDU, 11:50273 (R;US) 

Process Development Units 

Liquid phase methanol process development unit: installation, 
operation, and support studies. Task 10. Liquid-entrained 
operations in LaPorte LPMEOH PDU, 11:50273 (R;US) 


flow in a pulsed-laser weld pool, 11:51618 
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LIQUID SCINTILLATION DETECTORS 


Efficiency 
Calculation of the liquid scintillation detector counting 


efficiencies in comparison with the experimental data, 
11:51812-(R;PL) 
Pulse Discriminators 


Determination of low a activity levels applying a pulse 
discrimination system to a conventional liquid scintillation 
unit, 11:51792 (R;AR;In Spanish) 


ses 
Application of liquid scintillation counting to the evaluation of 
wear of combustion engines, 11:51811 (R;PL;In Polish) 


LIQUID WASTES 


See also SPENT LIQUORS 
WASTE WATER 


Chemical Analysis 
Analysis of Hanford liquid effluents for hazardous waste 
regulatory compliance: preliminary data, 11:52098 (R;US) 


LIQUID-PHASE SINTERING 


See SINTERING 


LIQUIDS 


See also COAL LIQUIDS 
LIQUID METALS 


Properties 
Vacuum ultraviolet electronic properties of liquids. Progress 
report, February 1, 1986-January 31, 1987, 11:52443 (R;US) 
Fluorescence Spectroscopy 
New detection concepts in flow systems, 11:51495 (BA;US) 
Ton Exchange Chromatography 
New detection concepts in flow systems, 11:51495 (BA;US) 
Solidification 
Approximate solution to the problem of solidification of a 
sphere of supercooled fluid, 11:52726 (R;US) 


Atom Collisions 
Noble-gas-induced collisional line broadening of atomic-lithium 
Rydberg superposition states 2S-nS and 2S-nD (n = 4 to 30) 
measured by trilevel echoes, 11:52356 (R;US) 
Corrosive Effects 
Corrosion of an Fe-12 Cr-1 Mo VW steel in thermally- 
convective lithium, 11:51317 (BA;US) 
Critical Pressure 
Design of a high-power density Ljungstrom turbine using 
potassium as a working fluid, 11:51590 (R;US) 
Critical T: 
Design of a high-power density Ljun; turbine using 
potassium as a working fluid, 11:51590 (R;US) 
Ton-Atom Collisions 


Electron capture from Li(2s) by singly charged ions - a 
systematic study, 11:52381 (RA;AT) 

State-selective electron capture from Li(2s) into Ne** and Ar™* 
studied with translational energy spectroscopy, 11:52382 
(RA;AT) 


Effect of gamma radiation on groundwater chemistry and glass 
leaching as related to the NNWSI repository site, 11:51373 
(R;US) 


LITHIUM 6 


Cross Sections 
Spectrum integrated (n,He) cross section comparisons and least 
squares analyses for *Li and '°B in benchmark fields, 
11:50579 (R;US) 
LITHIUM 6 TARGET 
Antiproton Reactions 
Anti p-nucleus interaction, 11:52609 (R;US) 
Kaon Reactions 
Electromagnetic transitions in hypernuclei, 11:52605 (R;US) 


Neutron Reactions 
(n,p) reaction studies, 11:52610 (R;US) 
Proton Reactions 


Nuclear physics studies with medium energy probes. Progress 
report and renewal proposal, 11:52576 (R;US) 


LITHIUM 7 


Hypernuclear interactions, 11:52611 (R;CA) 


LITHIUM 7 TARGET 


Kaon Minus Reactions 
Hypernuclear interactions, 11:52611 (R;CA) 


Kaon Reactions 
Electromagnetic transitions in hypernuclei, 11:52605 (R;US) 
LITHIUM ALLOYS 
Chemical Reactions 
Safety considerations of lithium lead alloy as a fusion reactor 
breeding material, 11:52837 (R;US) 


Hardening 
Theoretical analysis of the aging response of order hardening 
alloys (AI-Li), 11:51277 (R;US) 


Erosion and 
11:52878 (R;US) 
LITHIUM BROMIDES 
Sorptive Properties 
A modular computer simulation of absorption systems, 
11:51098 (J;US) 
LITHIUM FLUORIDES 
Electron Channeling 
Study of material properties using channeling radiation, 
11:52710 (R;US) 
LITHIUM OXIDES 
Corrosion 
Compatibility of ferritic steels with sintered Li,O pellets in a 
flowing helium environment, 11:53034 (BA;US) 
Thermodynamic Properties 
Thermodynamic performance of ceramic tritium breeding 
inahes mater material, 11:51323 (R;US) 
LIVER 
Activation Analysis 
In vivo detection of the toxic heavy elements, lead and 
cadmium, 11:51464 (RA;XA) 


experiments in the PISCES facility, 


Liver-spleen scintigrams, epigastric sonograms and liver 
function scintigram for comparative studies of various cases 
of liver cirrhosis, 11:52158 (R;DE;In German) 

Dynamic Function Studies 

Liver-spleen scintigrams, epigastric sonograms and liver 
function scintigram for comperative studies of various cases 
of liver cirrhosis, 11:52158 (R;DE;In German) 


Liver-spleen scintigrams, epigastric sonograms and liver 
function scintigram for comparative studies of various cases 
of liver cirrhosis, 11:52158 (R;DE;In German) 


Liver-spleen scintigrams, epigastric sonograms and liver 
function scintigram for studies of various cases 


comparative 
of liver cirrhosis, 11:52158 (R;DE;In German) 
LIVER CIRRHOSIS 
Diagnosis 
Liver-spleen scintigrams, epigastric sonograms and liver 
function scintigram for comparative studies of various cases 
of liver cirrhosis, 11:52158 (R;DE;In German) 
LMFBR TYPE REACTORS 
See also EBR-1 REACTOR 


EBR-2 REACTOR 
SUPER PHENIX REACTOR 


Breeding Blankets 
Absolute neutron reaction rate measurements as tests of 
diffusion calculations in a thick LMFBR blanket mock-up. 
11:50573 (RA;US) 
Resonance self-shielding correction for detector foils in fast 
neutron spectra, 11:50574 (RA;US) 
Evaluations 
Comparison of nuclear power for Brazil using 
plutonium and binary cycles, 11:50534 (RA;BR;In 
Portuguese) 
Electrical Transients 
Investigation of flow recirculation in a rod bundle during 
natural-convection flow and power transients, 11:50842 
(BA;US) 
Feasibility Studies 
Analysis of a trench LMFBR, 11:50575 (RA;US) 
Fission Foil Detectors 
Resonance self-shielding correction for detector foils in fast 
neutron spectra, 11:50574 (RA;US) 





Fluid-Structure Interactions 
Impact of decay heat on concrete water 
and its implications to LMR’s, 11:50730 (R;US) 
Fuel Assembly Dismantling 
Fuel penetration of intersubassembly gaps in LMFBRS (a 
calsulational method with the SIMMER-II code), 11:50841 
(BA;US) 


Fuel Element Clusters 
Fuel penetration of intersubassembly gaps in LMFBRS (a 
calculational method with the SIMMER-II code), 11:50841 
(@BA;US) 


Heterogeneous Reactor Cores 
Fuel penetration of intersubassembly gaps in LMFBRS (a 
calculational method with the SIMMER-II code), 11:50841 
(BA;US) 


Lifetime 
Approach to nuclear power plant life extension, 11:50506 
G;US) 
Natural Convection 
Investigation of flow recirculation in a rod bundle during 
natural-convection flow and power transients, 11:50842 
(BA;US) 
Nuclear Fuels 
Thermal and hydraulic analysis of fuel blockage in LMFBR 
including internal conduction and cross flow, 11:50722 
(RA;US) 
Reactor Accidents 
Nuclear Safety. Technical progress review, July-September 
1986. Volume 27, No. 3, 11:50804 (R;US) 


Fuel penetration of intersubassembly gaps in LMFBRS (a 
calculational method with the SIMMER-II code), 11:50841 
(BA;US) 

Reactor 


for validation of measurements, plant state 
verification, and fault identification, 11:50810 (J;US) 
Reactor Materials 
Impact of decay heat on concrete water release/He production 
and its implications to LMR’s, 11:50730 (R;US) 
Numerical modelling of the scattering of elastic waves in 
plates, 11:50571 (R;GB) 
Reactor 


Operation 
Approach to nuclear power plant life extension, 11:50506 
G;US) 
Reactor Safety 
Compilation of reports of The Advisory Committee on 
Reactor Safeguards, 1985 annual. Volume 7, 11:50782 
(R;US) 


Nuclear Safety. Technical progress review, July-September 
1986. Volume 27, No. 3, 11:50804 (R;US) 
Reactor Technology 
Reactor ineeri it annual report. April 1, 1984- 


Engineering Departmen 
March 31, 1985, 11:50564 (R;JP) 
Bundles 


Rod 

Investigation of flow recirculation in a rod bundle during 

natural-convection flow and power transients, 11:50842 
(BA;US) 


Regulations 
Compilation of reports of The Advisory Committee on 
Reactor Safeguards, 1985 annual. Volume 7, 11:50782 
(R;US) 


On the analysis for thermo-hydraulic characteristics in nuclear 
reactors, 11:50501 (RA;JP;In Japanese) 
Tubes 
Chemical cleaning of tubes made of ferritic steel 2,25 Cr - 1 
Mo stabilized or not issued from the C.G.V.S. water-steam 
circuit, 11:50576 (R;FR;In French) 
Two-Phase Flow 
Parameters for the scaling of oscillatory two-phase flows, 
11:50820 (BA;US) 
INDUSTRY 


Environmental Impacts 
Oil and gas in coastal lands and waters, 11:49872 (R;US) 
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Issues in load shape representation, 11:50945 (R;US) 
Load forecast and power supply summary prepared for fiscal 
year 1987, 11:50946 (R;US) 
C Codes 
New solution method for steady-state canopy structural loads, 
11:51596 (R;US) 
LOAD CHARACTERISTICS 


Load shaping through energy marketing, 11:50459 (RA;US) 
Cold Storage 
Case for cool storage, 11:50450 (RA;US) 
Estimating the market penetration of cool storage at Florida 
Power & Light, 11:50453 (RA;US) 
Monitoring guidelines for commercial cool storage systems, 
11:50470 (RA;US) 
Operating experience with an ice storage system: a case 
history, 11:50451 RA;US) 


Power of choice program, 11:50437 (RA;US) 
Use of radio broadcasts for tariff and load management in the 
UK, 11:50484 (RA;US) 
Computerized Control Systems 
Use of general-purpose development system in support of a 
large-scale electrical distribution control system, 11:50443 
(RA;US) 


Control Equipment 
Dual fuel heating, 11:50458 (RA;US) 
Evaluating the performance of residential local and distributed 
logic load controllers, 11:50456 (RA;US) 
Residential demand control implementations, 11:50457 
(RA;US) 
Data Acquisition Systems 
Data acquisition, 11:50468 (RA;US) 
Nonintrusive appliance load data acquisition, 11:50469 
(RA;US) 
Nova Scotia load research and load management experiment, 
11:50467 (RA;US) 
Decision Making 
Load management at Virginia Electric & Power Company, 
11:50447 (RA;US) 
Economic Analysis 
Analysis of a customer-side-of-the-meter storage battery 
facility, 11:50423 (R;US) 
Assessing the economic potential of load management 
commercial and industrial cool storage, 11:50483 (RA;US) 
Equity and of investments in demand-side 
management, 11:50482 (RA;US) 
Load management at Hydro-Quebec: identification of needs 
and economic evaluation, 11:50481 (RA;US) 
Feasibility Studies 
Equity and efficiency of investments in demand-side 
management, 11:50482 (RA;US) 
Heat Storage 
Marketing thermal storage, 11:50452 (RA;US) 


Expanding world of electric thermal storage, 11:50465 
(RA;US) 

Implementation of a large-scale direct load control system 
some critical factors, 11:50449 (RA;US) 

Load management, 11:50438 (RA;US) 

Local control - experience with interlocking, 11:50455 
(RA;US) 

L Codes 

Application of a load-shape simulation model (LOADSIM) for 
evaluating demand side management technologies, 11:50478 
(RA;US) 
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LMSTM: an integrated decision support tool for market- 
oriented planners, 11:50480 (RA;US) 
Lead-Acid Batteries 
Predicting life of electric-vehicle and load-leveling lead-acid 
batteries from initial data by use of pattern- 
recognition analysis. Interim technical report, 11:50847 
(R;US) 


Marketing 
Dual fuel heating in North Carolina, 11:50460 (RA;US) 
Dual fuel heating programs in residential and commercial 
markets - a baud popes, 11:20008 (RA;US) 
Mathematical Models 
Modeling of energy management strategies with utility systems 
analysis model, 11:50477 (RA;US) 
Off-Peak Energy Storage 
Opportunity for electric utilities, 11:50472 (RA;US) 


Operation 
Tennessee Valley Authority's (TVA) load control programs: 
past and future, 11:50448 (RA;US) 
Reviews 
Capsule history of load management, 11:50440 (RA;US) 
Customer sensitivity - the key, 11:50435 (RA;US) 
Overview of load management activity and experience in the 
United States, 11:50441 (RA;US) 
Overview of Canadian experience in demand-side management, 
11:50442 (RA;US) 
Tennessee Valley Authority’s (TVA) load control programs: 
past and future, 11:50448 (RA;US) 
Technology Assessment 
Application of a load-shape simulation model (LOADSIM) for 
evaluating demand side management technologies, 11:50478 
(RA;US) 


;US) 
Rural electric systems and load management, 11:50439 
(RA;US) 
Shift in priorities and the impact on load management, 
11:50436 (RA;US) 
Silicon crystal ball advanced load management technology & 
applications, 11:50444 (RA;US) 
Uses 
Load control options, 11:50490 (RA;US) 
LOBSTERS 
Ecology 
requirements 
(Pacific Southwest). Spiny 
lobster (Panulirus interruptus), 11:52074 (R;US) 
LOCA 
See LOSS OF COOLANT 
LOCAL GOVERNMENT 
Energy Management 
Integrated energy management planning process for local and 
regional government facilities: energy management process, 
data analysis, sdiadest wah mediaes. Pla agen, 
11:50908 (R;US) 
GROUP 


See GALAXIES 
LOCUST TREES 
Biological Variability 
i = carter ae abana apc 
energy plantation concept. Final report, April 1984, 
11.5088 GLO 
Plant Growth 
ee eae ba ete 
‘energy plantation concept. Final report, April 1984, 
tn900%3 Ona) 
LOFT REACTOR 
Blowdown 
Application of analytical capability to predict rapid cladding 
cooling and quench during the blowdown phase of a large 
break loss-of-coolant accident, 11:50826 (BA;US) 


Boiling 
Relationship of core exit temperature noise to thermal- 
hydraulic conditions in PWRs, 11:50844 (BA;US) 


Flow Blockage 
Relationship of core exit temperature noise to thermal- 
hydraulic conditions in PWRs, 11:50844 (BA;US) 
Fuel Motion Detection 
FRAP-T6 uncertainty study of LOCA tests LOFT L2-3 and 
PBF LLR-3/sup a/, 11:50830 (BA;US) 
Loss of Coolant 
FRAP-T6 uncertainty study of LOCA tests LOFT L2-3 and 
PBF LLR-3/sup a/, 11:50830 (BA;US) 
Natural Convection 
Natural circulation cooling characteristics during PWR 
accident simulations, 11:50828 (BA;US) 
Reactor Accidents 
Natural circulation cooling characteristics during PWR 
accident simulations, 11:50828 (BA;US) 
Reactor Cores 
Relationship of core exit temperature noise to thermal- 
hydraulic conditions in PWRs, 11:50844 (BA;US) 
Reactor Instrumentation 
LOFT instrumentation: An overview of challenges and 
developments, 11:50547 (BA;US) 
Temperature Noise 
Relationship of core exit temperature noise to thermal- 
hydraulic conditions in PWRs, 11:50844 (BA;US) 
LOGIC CIRCUITS 
Physical Radiation Effects. 
Total-dose radiation effects in CMOS devices, 11:51682 (R;US) 
Remote Handling 
IC handling robot, 11:51668 (R;US) 
LONG-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
LONGWALL MINING 
Boreholes 
Comparisons between cross-measure boreholes and surface gob 
holes. Rept. of Investigations/1986, 11:49716 (R;US) 
LOOPS (COOLANT) 
See COOLANT LOOPS 
LORENTZ INVARIANCE 
Ward Identity 
Goldstone realization of 
at finite temperature, 11:52572 (J;NL) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS SCIENTIFIC LABORATORY 
See LASL 
LOSS OF COOLANT 
Evaluations 
Application of the TRAC-PD2 code to the simulation of the 
CANON experiment, 11:50753 (RA;BR;In Portuguese) 
Calculations 


Computer 
with the vectorization of nuclear codes, 11:53093 
(RA;JP;In Japanese) 


ROSA-IV/LSTF experimental data reduction and management 
software system (version 1), 11:50767 (R;JP;In Japanese) 
Simulation 


Application of the TRAC-PD2 code to the simulation of the 
CANON experiment, 11:50753 aan tone tn 
Calculation of BDHT-tests with RELAPS. Final 
11:50802 (R;SE;In Swedish) 


Hydrogen combustion in aqueous foams, 11:50837 (BA;US) 
Data Processing 
ROSA-IV/LSTF experimental data reduction and management 

software system (version 1), 11:50767 (R;JP;In Japanese) 
Fluid Mechanics 

Primary pump power as a measure of fluid density during 

bubbly two-phase flow, 11:50845 (BA;US) 
Heat Transfer 

Analysis of loss of flow accident for MURR 20 MW power 
upgrade project, 11:50723 (RA;US) 

COBRA-NC: a thermal hydraulics code for transient analysis 
of nuclear reactor Volume 4. Users’ manual for 
containment analysis, 11:50785 (R;US) 

Environmental qualification testing at the Ohio State 
University, 11:50717 (RA;US) 


and supersymmetry 





S) 
analysis of Semiscale Tests S-UT-6 and S-UT-7 using 
TRAC-PF1, 11:50827 (BA;US) 
Safety analysis of MUTR (Maryland University TRIGA 
Reactor), 11:50719 (RA;US) 
Testing of the reactor vessel vent valves on the University of 
Maryland simulated nuclear reactor, 11:50677 (RA;US) 


Hydraulics 

Analysis of loss of flow accident for MURR 20 MW power 
upgrade project, 11:50723 (RA;US) 

COBRA-NC: a thermal hydraulics code for transient analysis 
of nuclear reactor components. Volume 4. Users’ manual for 
containment analysis, 11:50785 (R;US) 

Environmental qualification testing at the Ohio State 
University, 11:50717 (RA;US) 

Natural circulation cooling in a PWR geometry under 
accident-induced conditions, 11:50829 (BA;US) 

Post-test analysis of Semiscale Tests S-UT-6 and S-UT-7 using 
TRAC-PF1, 11:50827 (BA;US) 

Safety analysis of MUTR (Maryland University TRIGA 
Reactor), 11:50719 (RA;US) 

Testing of the reactor vessel vent valves on the University of 
Maryland simulated nuclear reactor, 11:50677 (RA;US) 

R Codes 

Calculation of BDHT-tests with RELAPS. Final report, 
11:50802 (R;SE;In Swedish) 

i with the vectorization of nuclear codes, 11:53093 
(RA;JP;In Japanese) 
Risk Assessment 


Analysis of loss of flow accident for MURR 20 MW power 
upgrade project, 11:50723 (RA;US) 
Safety analysis of MUTR (Maryland University TRIGA 
Reactor), 11:50719 (RA;US) 
Testing of the reactor vessel vent valves on the University of 
Maryland simulated nuclear reactor, 11:50677 (RA;US) 
Simulation 
Comparisons of ROSA-III and FIST BWR loss of coolant 
accident simulation tests, 11:50502 (R;JP) 
Environmental qualification at the Ohio State 
University, 11:50717 (RA;US) 
T Codes 
Application of the TRAC-PD2 code to the simulation of the 
CANON experiment, 11:50753 (RA;BR;In Portuguese) 
Post-test analysis of Semiscale Tests S-UT-6 and S-UT-7 using 
TRAC PFI. 1 11:50827 (BA;US) 
Pre-test prediction of FIX II intermediate break experiment 
with THYDE-P1. CSNI international standard problem No. 
15, 11:50766 (R;JP) 


Thermocouples 
Effects of thermocouple installation and location on fuel rod 
measurements, 11:50843 (BA;US) 
Two-Phase Flow 
Primary pump power as a measure of fluid density during 
bubbly two-phase flow, 11:50845 (BA;US) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA 


Geopressured Systems 
well report. Volume II. Well 


-geothermal 
workover and production testing, February 1982-October 
1985. T-F and S/DOE Gladys McCall No. 1 well, Cameron 
— Appendices 8-12. Final report, 11:50375 
Ui 
Waste Dispocal 
CERCLA report. Phase 1: installation assessment, 11:49885 
(R;US) 
LOW DOSE IRRADIATION 
Delayed Radiation Effects 
CIRRPC (Committee on Interagency Radiation Research and 
Policy Coordination) scientific review of the proposal: VA 
(Veterans Administration) assessment of veterans with 
military service at sites of temporarily augmented ionizing 
radiation, 11:52232 (R;US) 
LOW ENERGY ELECTRON DIFFRACTION 
See ELECTRON DIFFRACTION 


LOW INCOME GROUPS 
Fuel Consumption 
Minority and poor households: patterns of travel and 
transportation fuel use, 11:51120 (R;US) 


Travel 
Minority and poor households: patterns of travel and 
on fuel use, 11:51120 (R-US) 


transportation 
LOWER HYBRID HEATING 
Simulation 


Simulation model for lower hybrid current drive, 11:52786 
(J;US) 
Wave Propagation 
Coupling of slow waves near the lower hybride frequency in 
large tokamaks, 11:52749 (R;FR;In French) 
LOWER HYBRID RESONANCE HEATING 
See LOWER HYBRID HEATING 
LOW-LEVEL RADIOACTIVE WASTES 
Combustion 
Waste treatment activities incineration, 11:50105 (R;US) 


Compacting 
Review and selection of a DAW volume reduction 
system for use at a pressurized water reactor, 11:50066 
(RA;US) 
Containers 


(RA;US) 


Cement encapsulation of low-level radwaste streams, 11:50054 
(RA;US) 
Ground Disposal 
Relative impact of commercial power reactor and other LLW 
streams on shallow land burial system performance, 11:50061 
(RA;US) 
In-Situ Processing 
Disposal of low- and medium-level radioactive wastes by 
means of in-situ solidification, 11:50055 (RA;US) 


Leaching 
EPICOR-II: a field leaching test of solidified radioactively 
loaded ion exchange resin, 11:50158 (R;US) 
Radioactive Waste Disposal 
Calorimetric examination of hydrofracture grouts, 11:50052 
(RA;US) 
Characterization plan for a low-level radioactive waste site in 
Texas, 11:50062 (RA;US) 
Conflict, public communication, and radioactive waste 
management, 11:50180 (RA;US) 
Conflict between public perceptions 
site selection, 11:50073 (RA;US) 
Cost/benefit systems analysis and of shallow land 
ariel and costar conhaanoes dupted, sicanese (nadeuy 
Disposal of low- and medium-level radioactive wastes by 
means of in-situ solidification, 11:50055 (RA;US) 
Generalized economic model for evaluating disposal costs at a 
low-level waste disposal facility, 11:50057 (RA;US) 

Geochemical models of ity of components from low-level 
waste disposal sites, 11:50151 (RA;US) 

Hydrofracture operations at Oak Ridge National Laboratory, 
11:50051 (RA;US) 

On-site waste storage assuring the success of on-site, low-level 
nuclear waste storage, 11:50090 (R;US) 


of metallic high integrity containers, 11:50045 


and technical processes in 


Relative impact of commercial power reactor and other LLW 
streams on shallow land burial system performance, 11:50061 


storage/disposal facility at the Savannah River Plant, 
11:50103 (R;US) 
Stepping beyond public communications, 11:50078 (RA;US) 
USDA soil classification system dictates site surface 
management, 11:50064 (LALUS) 
Facilities 


— ee ee 11:50114 





ne ee an 
monitoring of commercial low-level radioactive waste 
disposal facilities, 11:50156 (R;US) 
Radioactive Waste Processing 
One example of STMI’s experience in the field of radioactive 
waste conditioning, 11:50067 (RA;US) 
Radionuclide Migration 
Geochemical models of mobility of components from low-level 
waste disposal sites, 11:50151 (RA;US) 
Solidification 
Disposal of low- and medium-level radioactive wastes by 
means of in-situ solidification, 11:50055 (RA;US) 
Equipment and procedures for concrete solidification of 
radioactive waste from systems decontamination, 11:50049 
(RA;US) 


Regulations 
Transportation of low-level radioactive waste in Texas: 
statutory framework, issues, and recommendations, 11:49953 
(RA;US) 


Underground Disposal 
Activity release from waste packages containing LL and IL 
waste forms under mechanical and thermal stresses, 11:49945 
(RA;US) 


Radiation Effects 
Radiation effects on lubricants. Final report, 11:51386 (R;US) 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUMINOSITY 


Monitoring 
i monitoring and search for an e* through ey 
scattering at e* e~ colliders, 11:52460 (R;FR) 
LUNAR MATERIALS 
Melting 


Electromagnetic energy applied 
materials, 11:52339 (R;US) 


Sintering 
Electromagnetic energy applied to and gained from lunar 
materials, 11:52339 (R;US) 
LUNGS 
Radionuclide Kinetics 
Solubility classification of airborne uranium products collected 
at the perimeter of the Allied Chemical Plant, Metropolis, 
Illinois, 11:52020 (R;US) 
LUTETIUM 175 TARGET 
Bromine 79 
Investigations of nuclear structure and nuclear reactions 
induced by complex projectiles, 11:52579 (R;US) 


to and gained from lunar 


isotope 
status, 11:51500 (R;US) 
LUTETIUM ALLOYS 
Electric Conductivity 


silicides and 
11:51432 (R;US) 
Magnetic Susceptibility 
Superconductivity in ternary rare earth transition metal 
11:51432 (R;US) 
Superconductivity 
Superconductivity in ternary rare earth transition metal 
silicides and germanides with the ScsCo,Siso-type structure, 
11:51432 (R;US) 
LUTETIUM OXIDES 
Color 
Oxides M3SbsOi2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm,Yb,Lu), 11:51333 
(RA;AT) 


Crystal Structure 
Oxides MsSbsO:2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 
(RA;AT) 


in ternary rare earth transition metal 
with the ScsCo,Sino-type structure, 


LUTETIUM PHOSPHATES 
Crystal Structure 
ee ee a 
isotypiclanthanoid cobalt phosphides, 11:51414 (RA;AT) 
Lattice Parameters 


ee and 
isotypiclanthanoid cobalt phosphides, 11:51414 (RA;AT) 
LUTETIUM SILICIDES 


Electric Condactivity 
ivity in ternary rare earth transition metal 
11:51432 (R;US) 
Magnetic Susceptibility 
ivity in ternary rare earth transition metal 
11:51432 (R;US) 
Superconductivity 
Superconductivity in ternary rare earth transition metal 
silicides and germanides with the ScsCo.Siso-type structure, 
11:51432 (R;US) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYASES 
Code number 4 
Molecular Weight 
Cloning and expression in Escherichia coli of a gene coding 
for a chondroitin lyase from Bacteroides thetaiotaomicron, 
11:52179 (;US) 


Configuration Interaction 
Mechanism of cell-mediated cytotoxicity at the single cell 
level. VIII. Kinetics of lysis of target cells bound by more 
than one cytotoxic T lymphocyte, 11:52134 (J;US) 
Somatic Mutations 
Somatic mutations in human lymphocytes, 11:52221 (RA;AU) 
Toxicity 
Mechanism of cell-mediated cytotoxicity at the single cell 
level. VIII. Kinetics of lysis of target cells bound by more 
than one cytotoxic T lymphocyte, 11:52134 (J;US) 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYSIMETERS 
Calibration 
EPICOR-II: a field leaching test of solidified 
loaded ion exchange resin, 11:50158 (R;US) 


M CODES 
Computer-based system of accounting for and control of 
nuclear material at the Bruno Leuschner NPP, Greifswald, 
11:50221 (R;DD;In Russian) 
TLWorkstation code: Version 1.0. Volume 17. MFAD manual 
(Moment Foundation Analysis and Design), 11:50433 (R;US) 
MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MAGMA 
Chemical Composition 
Investigation of a fossil geothermal system, Hamblin-Cleopatra 
Volcano, Clark County, Nevada. Final technical report, 
11:52279 (R;US) 


Mixing 
ten duitenas — tena tenet 
11:52287 (R;US) 
Rheological properties of molten Kilauea Iki basalt containing 
capeedad conan, 11:50585 (BAUS) 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 








MAGNESIUM 
Targets 


MAGNESIUM 


Targets 
Mg target, 11:51745 (RA;BR) 
MAGNESIUM 24 
Energy Levels - 
About the possibility iat <a 
in *Mg, 11:52612 (R;DD) 
Resonance 
Nuclear shape-isomeric vibrations, 11:52626 (J;NL) 
MAGNESIUM 24 REACTIONS 
Magnesium 24 Target 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
Neon 20 Reactions 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
Neon 22 Reactions 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
MAGNESIUM 24 TARGET 
Alpha Reactions 
Tabulated cross sections for secondary charged particles from 


100 MeV a-particle bombardment of sup(24,25,26)Mg, "Al, 
and **Si target nuclei, 11:52623 (R;DE) 
Proton Reactions 
Polarized proton experiments at TRIUMF, 11:52621 (BA;US) 
Sulfur 32 Reactions 


Fusion-fission in the **O + /sup 40,44/Ca and *S + “Mg 
reactions, 11:52622 (R;US) 


MAGNESIUM 25 TARGET 
Alpha Reactions 
Tabulated cross sections for secondary charged from 
100 MeV a-particle bombardment of sup(24,25,26)Mg, *7Al, 
and **Si target nuclei, 11:52623 (R;DE) 
MAGNESIUM 26 TARGET 
Alpha Reactions 
Tabulated cross sections for secondary charged particles from 
100 MeV a-particle bombardment of sup(24,25,26)Mg, *"Al, 


and **Si target nuclei, 11:52623 (R;DE) 
Electron Reactions 
Nuclear physics studies with medium energy probes. Progress 
report and renewal proposal, 11:52576 (R;US) 
Neon 20 Reactions 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
Neon 22 Reactions 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
Neutron Reactions 
(a,p) reaction studies, 11:52610 (R;US) 
Research in nuclear physics. Progress report, August 1, 1985- 
July 31, 1986, 11:52580 (R;US) 
MAGNESIUM BASE ALLOYS 
Chemical Reaction Kinetics 
On the hydriding kinetics of LagMgi7 and Lasub(2- 
x)Casub(x)Mgiz, 11:51251 (RA;AT) 


Hydridation 
On the hydriding kinetics of LaaMg:r and Lasub(2- 
x)Casub(x)Mgir, 11:51251 (RA;AT) 
GNESIUM HYDRIDES 


MA 
Chemical 
structure and of MgsCoHs containing 
square-pyramidal [CoHs]* anions, 11:51344 (RA;AT) 
Crystal Structure 
Low-temperature structure of Mg:NiHi: evidence for 
microtwinning, 11:51343 (RA;AT) 
Preparation, structure and properties of MgsCoHs containing 
square-pyramidal [CoHs]* anions, 11:51344 (RA;AT) 
Electric Conductivity 


Preparation, structure and properties of MgsCoHs 
square-pyramidal [CoHs]* anions, 11:51344 (RA;AT) 


structure of Mg:NiH;: evidence for 
aeeanaas tases ear, 
MAGNESIUM OXIDES 
See also SPINELS 
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F Centers 
Time-resolved luminescence of F and F* centers in magnesium 
oxide, 11:51380 (R;US) 


Luminescence 
Time-resolved luminescence of F and F* centers in magnesium 
oxide, 11:51380 (R;US) 
Diagrams 


Modification and documentation of the PACKAGE code. 
Final report, 11:49739 (R;US) 


Elimination of surface voids in ceramics, 11:51356 (J;US) 
Reduction 
Contaminant release from coal derived fuels: mineral 
vaporization phenomena, 11:49745 (RA;US) 


Self-Diffusion 
High temperature properties and processes in ceramics: 
thermomigration. Final report, 11:51381 (R;US) 
Surface Properties 
enaies af entdlie wines ke duabad 11:51356 (J;US) 
Voids 
Elimination of surface voids in ceramics, 11:51356 (J;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC CORES 
For the storage of information in machine-readable form only. 
FORTRAN 
Dynamic main memory solutions from a Fortran program, 
11:53099 (R;ES;In Spanish) 
MAGNETIC FIELDS 


See also GEOMAGNETIC FIELD 
INTERPLANETARY MAGNETIC FIELDS 
S Codes 
Software for handling MFME1, 11:53106 (R;ZA;In Afrikaans) 
MAGNETIC FLUX 
Computerized Simulation 
Design, testing and modeling of a high-gain magnetic flux- 
compression generator, 11:51673 (R;US) 
MAGNETIC LENS SPECTROMETERS 
Beam Optics 
Proposal for the ion optics and for the kinematical fitting at the 
magnetic spectrograph BIG KARL, 11:51824 (R;DE;In 


German) 
MAGNETIC MIRROR CONFIGURATIONS 
Test Facilities 
Development of magnetic mirror systems for nuclear testing 
applications, 11:52876 (R;US) 
MAGNETIC MONOPOLES 
Magnetic monopoles, 11:52512 (RA;FR;In French) 
MAGNETIC PROPERTIES 
Response Functions 
Magnetic response functions in actinide compounds, 11:52663 


reconnection in a non-Maxwellian neutral sheet. 
Interim report, 11:52353 (R;US) 
MAGNETIC SPECTROMETERS 

See also MAGNETIC LENS SPECTROMETERS 


Monitoring methods of drift chamber characteristics. 
Application to SPES III detection, 11:51795 (R;FR;In 
French) 

MAGNETIC STORMS 

Magnetic reconnection in a non-Maxwellian neutral sheet. 
Interim report, 11:52353 (R;US) 

Solar-Geophysical Data Number 500, April 1986. Part 1 


(Prompt Reports). Data for March 1986, February 1986, and 
late data, 11:52342 (R;US) 
Measuring Methods 
Observations of plasma distributions during the cdaw 
substorms of 31 March - 1 April 1979, 11:52351 (R;US) 
Monitoring 


Daily magnetograms for 1978 from the AFGL (Air Force 
— Laboratory) network. Special report, 11:52352 





MAGNETIC SURFACES 
MHD 


Equilibrium 
Destruction of surfaces in three-dimensional MHD 
equilibria, 11:52771 (RA;JP) 
MAGNETIC SURVEYS 
Data Analysis 
_—— basement in the upper Mississippi 
a preliminary report, 11:52292 (RA;US) 
MAGNETIC VORTICES 
See MAGNETIC FLUX 
MAGNETITE 
Corrosion 
Formation of magnetite (FesQ,) in aqueous media and 
properties of the interface magnetite/solution, 11:51322 
(R;AR;In S 
MAGNETOHYDRODYNAMIC CHANNELS 


Embayment region 


See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 


Plasma Drift 
Signatures in the dayside aurora of plasma transfer from the 
magnetosheath, 11:52446 (R;NO) 


free-energy in the magnetotail due 
to chaotic particle motion. Memorandum report, 11:52350 
(R;US) 
Free Energy 
Non-Maxwellian free-energy generation in the magnetotail due 
to chaotic particle motion. Memorandum report, 11:52350 
(R;US) 
Plasma Sheet 
Observations of plasma distributions during the cdaw 
substorms of 31 March - 1 April 1979, 11:52351 (R;US) 
Solar Wind 
reconnection in a non-Maxwellian neutral sheet. 
oe 11:52353 (R;US) 
MAHOGANY TREES 
See TREES 


Corn residue as an ethanol feedstock: regional 
Final subcontract report, 11:50338 (R;US) 
Genetic V: 
Selection for metabolic balance in maize, 11:52132 (BA;US) 
MALAYA 
See MALAYSIA 
MALAYSIA 
Electronic Equipment 
Present status of nuclear instrumentation in Malaysia, 11:51831 
(RA;MY) 
Geochemical Surveys 
Geochemistry and analysis of uranium - an overview; with 
special reference to geochemical exploration in Malaysia, 
11:49921 (RA;MY) 
Metal Industry 
Radiography as an aid for cast product development, 11:51281 
(RA;MY) 


Neutron Radiography 

Neutron Sai, 11:51662 (RA;MY) 
Nondestructive T: 

NDT in industry, 11:51661 (RA;MY) 
Nuclear Industry 


Nuclear techniques in industry - current and future prospects 
in Malaysia, 11:50256 (RA;MY) 
Present status of nuclear instrumentation in Malaysia, 11:51831 


supply analysis. 


Control in the use and disposal of radioactive chemicals in 
Malaysia, 11:50132 (R;MY) 
Radicactive Waste Management 
Control in the use and disposal of radioactive chemicals in 
Malaysia, 11:50132 (R;MY) 
TRIGA Type Reactors 
Triga reactor as an experimental tool, 11:50698 (RA;MY) 


Uranium Ores 
Geochemistry and analysis of uranium - an overview; with 
special reference to geochemical exploration in Malaysia, 
11:49921 (RA;MY) 
MALIGNANCIES 
See NEOPLASMS 
MAMMARY GLANDS 
Neoplasms 
Rat as animal model in breast cancer research: a 
histopathological study of radiation- and hormone-induced 
rat mammary tumors, 11:52228 (R;NL) 
MANAGEMENT 
See also DATA BASE MANAGEMENT 
ENERGY MANAGEMENT 
LOAD MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 


PROGRAM MANAGEMENT 
WASTE MANAGEMENT 


A Codes 
ALPHA: a 
11:53139 (R;US) 
Education 
Educating todays engineering manager, 11:53058 (R;US) 
Information Systems 

ALPHA: a 

11:53139 (R;US) 
MANGANESE 
Biological Accumulation 

Effect of polymers in solution culture on growth and mineral 
composition of tomatoes (Lycopersicon esculentum), 
11:52193 (J;US) 

Effects of excess levels of a polymer as a soil conditioner on 
yields and mineral nutrition of plants (Triticum aestivum; 
Lycopersicon esculentum), 11:52197 (J;US) 

Catalytic Effects 

Kinetic investigations on Fischer-Tropsch synthesis with 

suspended catalysts, 11:50268 (R;DE;In German) 
Mutagenesis 

DNA damage in human cells. Progress report, August 1983- 

August 1984, 11:52124 (R;US) 
Suspensions 

Kinetic investigations on Fischer-Tropsch synthesis with 
suspended catalysts, 11:50268 (R;DE;In German) 

X-Ray Fluorescence Analysis 

Analysis of low alloy steels by wavelength dispersive x-ray 
spectrometry. Final report, 11:51652 (R;US) 

MANGANESE 54 
Uptake 

Experimental soil-plant transfer data of isotopes obtained at the 
laboratory of terrestrial radioecology of CEN Cadarache 
(France), 11:52055 (RA;NL;In French) 

MANGANESE ALLOYS 


See also MANGANESE STEELS 
STEEL-O8KHI8N1I0T 


Crystal Structure 
New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCo4Siro or UsCosSis type structures. 
Superconductivity in these compounds, 11:51259 (RA;AT) 
Magnetic Susceptibility 
Effect of d-band mixing in Mn-transition metals spin-glasses, 
11:51267 (RA;AT) 
Physical Radiation Effects 
Swelling of Fe-Mn and Fe-Cr-Mn alloys at high neutron 
fluence, 11:51222 (R;US) 
Superconductivity 
New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCosSiro or UsCosSis type structures. 
Sdamsuieduanis Giles etagin 11:51259 (RA;AT) 
MANGANESE ARSENIDES 
Crystal Structure 
MnRuAs, MaRhP: physical properties and magnetic structures, 
11:51412 (RA;AT) 
Crystal-Phase Transformations 
Heat capacity and magnetic A.C. susceptibility of MnRhAs, 
11:51409 (RA;AT) 


management information system, 


management information system, 





MnRuAs, MnRbhP: physical properties and magnetic structures, 
11:51412 (RA;AT) 


Magnetic Properties 
MnRuAs, MnRhP: physical properties and magnetic structures, 
11:51412 (RA;AT) 


Magnetic Susceptibility 
Heat capacity and magnetic A.C. susceptibility of MnRhAs, 
11:51409 (RA;AT) 
Specific Heat 
Heat capacity and magnetic A.C. susceptibility of MnRhAs, 
11:51409 (RA;AT) 
MANGANESE CARBIDES 
Crystal Structure 


Ternary lanthanoid carbides with filled BaCdi: and 


manganese 
TheZm type structures, 11:51335 (RA;AT) 
Hydrolysis 
Hydrolysis of carbides of transition metals, 11:51506 (RA;AT) 
Lattice Parameters 


Ternary lanthanoid manganese carbides with filled BaCd: and 
TheZm7 type structures, 11:51335 (RA;AT) 
MANGANESE COMPLEXES 
Chemical Preparation 
Synthesis and reactivity of metal a-hydroxyalkyl complexes; 
ion of (CO)sMCH(CHeHs)OH (M = Man, Re), 
11:51543 (J;US) 

Synthesis and reactivity of stable metallacyclic manganese and 
rhenium a-hydroxyalkyl complexes of the formula 
(CO)*MP(CeHs)2(0-CeH,CHOH), 11:51544 (J;US) 

Chemical Reaction Kinetics 

Synthesis and reactivity of metal a-hydroxyalkyl complexes; 
generation of (CO); MCH(CHeHs)OH (M = Mn, Re), 
11:51543 (J;US) 

Structure 


Synthesis and reactivity of metal a-hydroxyalkyl complexes; 
ion of (CO)sMCH(CHeHs)OH (M = Mn, Re), 
11:51543 (J;US) 
Molecular Structure 

Synthesis and reactivity of metal a-hydroxyalkyl complexes; 
generation of (CO)sMCH(CHeHs)OH (M = Mn, Re), 
11:51543 (J;US) 

Synthesis and reactivity of stable metallacyclic manganese and 
rhenium a-hydroxyalkyl complexes of the formula 
(CO)*MP(CeHs)2(0-CeH,CHOH), 11:51544 (J;US) 

IGANESE COMPOUNDS 


New channel and cluster structures formed in ternary alkaline 
earth and lanthanum compounds, 11:51413 (RA;AT) 
MANGANESE FLUORIDES 
Muon Reactions 
m* SR studies on pure MnF; and site-diluted (Mn/sub 
0.5/Zn/sub 0.5/)F2, 11:51369 (R;US) 
Spin-Lattice Relaxation 
m* SR studies on pure MnF2 and site-diluted (Mn/sub 
0.5/Zn/sub 0.5/)Fa, 11:51369 (R;US) 
MANGANESE PHOSPHIDES 
Crystal Growth 
and crystal structure of the polyphosphides 
TiMneP:2 and NbFesPi2, 11:51421 (RA;AT) 


Structure 
MnRuAs, MoRhP: physical properties and magnetic structures, 
11:51412 (RA;AT) 
ion and crystal structure of the polyphosphides 
TiMnePi2 and NbFeaPi2, 11:51421 (RA;AT) 
Conductivity 
MnRuAs, MnRhP: physical properties and magnetic structures, 
11:51412 (RA;AT) 
Magnetic Properties ; 
MnRuAs, MnRhP: physical properties and magnetic structures, 
11:51412 (RA;AT) 


Susceptibility 
Magnetic behaviour of MnRuP, 11:51431 (RA;AT) 
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Magnetization 
Magnetic behaviour of MnRuP, 11:51431 (RA;AT) 
MANGANESE SILICIDES 
oe tee 
and magnetic properties of the new REMnSie 
lua. 11:51411 (RA;AT) 


Structural and magnetic properties of the new REMnSie 
silicides, 11:51411 (RA;AT) 
MANGANESE STEELS 
Fabrication 
Metallurgy of steels for nuclear reactor pressure vessels, 
11:51226 (RA;CS;In Czech) 
Mechanical Properties 
Metallurgy of steels for nuclear reactor pressure vessels, 
11:51226 (RA;CS;In Czech) 


Metallurgy of steels for nuclear reactor pressure vessels, 
11:51226 (RA;CS;In Czech) 
MANUALS 
Should be used to index all pieces of literature which are manuals. 
Production 
Choosing a document-formatting system, 11:53105 (R;US) 
MANUFACTURING 
See also COMPUTER-AIDED MANUFACTURING 
Energy Demand 
Effects of the changing composition of US manufacturing 
production on energy demand, 11:50854 (R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 
Anaerobic Digestion 
Biogas - a contribution to solving the energy supply problem 
of cheese factories, 11:50269 (R;DE;In German) 
Effects 
Additive and synergistic effects on plant growth from 
polymers and organic matter applied to soil simultaneously, 
11:52204 (J;US) 
MANY-BODY PROBLEM 
Quantum Field Theory 
Relativistic nuclear many-body problem, 11:52693 (BA;US) 
MAPLES 
Plant Growth 
Application of sugar maple and black locust to the 
biomass/energy plantation concept. Final report, April 1984, 
11:50322 (R;US) 
MAR-250 ALLOY 
See MARAGING STEELS 
MARAGING STEELS 
Diffusion Welding 
Sliver solid-state bonding: a review and assessment, 11:51282 


Experimental 
Approach to the temperature regulation of the thermostatic 
reactor rig KAMA-2, 11:50685 (R;PL;In Polish) 
MARINE DISPOSAL 
Public waste management and the ocean choice, 11:51172 
(R;US) 
Government Policies 
Ocean dumping: a national policy, 11:52096 (R;US) 
ECOSYSTEMS 


See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARITIME TRANSPORT 
Planning 
Sealift model for contingency planning, 11:53041 (R;US) 
MARS REACTOR 
Breeding Blankets 
Implications of using fe 
reactors, 11:53031 (BA;US) 
Analysis 


ic steel in mirror fusion 


Failure Mode 
Implications of probabilistic risk assessment for fusion decision 
making, 11:53025 (J;US) 
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Ferromagnetic Materials 
Implications of using fe 
reactors, 11:53031 (BA;US) 
First Wall 
Implications of using fe 
reactors, 11:53031 (BA;US) 
Reactor Safety 
Implications of probabilistic risk assessment for fusion decision 
making, 11:53025 (J;US) 
Thermonuclear Reactor Cooling Systems 
Implications of using fe etic steel in mirror fusion 
reactors, 11:53031 (BA;US) 
MARTENSITE 
Physical Radiation Effects 
An assessment of magnetic effects in fe ic martensitic 
steels for use in fusion machines, 11:53032 (BA;US) 
MASERS 
Microwave Amplification by Stimulated Emission of Radiation. 
Research 


ic steel in mirror fusion 


ic steel in mirror fusion 


Programs 
New sources of high-power coherent radiation, 11:51629 
(J;SU;In Russian) 
MASS SPECTROMETERS 
Ton Sources 
Inductively coupled plasma mass spectrometry (ICP-MS): 
Effects of experimental parameters on ion energy 
distributions, 11:51869 (BA;US) 
Laser ablation/ionization studies in a glow discharge, 11:52805 
(BA;US) 
Resolution 
Inductively coupled plasma mass spectrometry (ICP-MS): 
Effects of imental on ion energy 
distributions, 11:51869 (BA;US) 
PY 


counting mass spectrometric data, 11:51498 (BA;US) 


Data Analysis 

A new method for estimating isotopic ratios from pulse- 
counting mass spectrometric data, 11:51498 (BA;US) 
Resolution 


Pyrolysis gas chromatography/mass spectrometric analysis of 
polymers using capillary high resolution methods. Final 
report, 11:51457 (R;US) 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALC 
See ALCATOR DEVICE 


See TECHNETIUM 
MATERIALS 


See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 

MATERIALS 


Derivation of damage functions for atmospheric degradation of 
materials, 11:51994 (R;US) 

Research Programs 

istry research resource progress report, June 1986, 
11:51456 (R;US) 

i resource. Progress report, May 1986, 
11:51455 (R;US) 

ials Sciences programs, fiscal year 1986, 11:51188 (R;US) 


Coal-handling system problems at Gulf Power Company's 
Plant Crist: a root-cause analysis. Final report, 11:49727 


(R;US) 
MATERIALS (LUNAR) 
See LUNAR MATERIALS 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS RECOVERY 
Bibliographies 
Municipal waste to energy: an annotated bibliography of US 
Department of Energy contractor reports, 11:51166 (R;US) 
Recycling 
Guidance manual on the RCRA (Resource Conservation and 
Recovery Act) regulation of recycled hazardous wastes. 
Final report, 11:50870 (R;US) 
MATERIALS (REINFORCED) 
See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
Standards 
Statistical analysis of standard test method data, 11:51653 
(R;US) 
MATERIALS TESTING REACTORS 
For testing properties of materials or equipment in a radioactive 
environment. 
See also JRR-3 REACTOR 
Nuclear Materials Management 
Tour of the Omega west reactor (OWR) and spent-fuel 
measurement demonstration, 11:50204 (RA;US) 
MATHEMATICAL MODELS 


See also COSMOLOGICAL MODELS 
FLOW 


MODELS 
GENERAL CIRCULATION MODELS 
NUCLEAR MODELS 


STATISTICAL MODELS 


Accuracy 
Accuracy of nodal and simplified-Ps fluxes in 
benchmark tests, 11:50599 (R;US) 


Supercomputers 
Research in very-high-performance computing: policy 
recommendation and research requirements statement, 
11:53109 (R;US) 
ELEMENTS 


MATRIX 
Beta Decay 
Constraints on parity-mixing matrix elements from hard-pion 
exchange corrections to first-forbidden beta decays, 11:52532 


(R;DD) 
MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
MCPP 
See DUAL-PURPOSE POWER PLANTS 
MEA LINAC 
Timing Circuits 
Timing devices, 11:51765 (R;NL;In Dutch) 
Vacuum 
MEA vacuum system, 11:51763 (R;NL;In Dutch) 
INSTRUMENTS 
Use of a more specific term is recommended. 
See also CALORIMETERS 





MEASURING INSTRUMENTS 
Vacuum Systems 


RANGE FINDERS 
SEISMIC ARRAYS 
SPECTROMETERS 
THERMOCOUPLES 


Birefringence 
High bandwidth analog applications of photonics: present 
capebilities and future possibilities, 11:51863 (R:US) 


Calibration 
Measurement capabilities of the BKC metrology organization, 
11:51843 (R;US) 


Fiber Optics 
High bandwidth analog applications of photonics: present 
capabilities and future possibilities, 11:51863 (R;US) 
Performance Testing 
Measurement of alkali vapors in PFBC flue gas and their 
removal with a fixed granular-bed sorber, ‘Gctober 1, 1985- 
September 30, 1986, 11:49737 (R;US) 
Pulsed Neutron Techniques 
Coded pulsing method and its application in neutron physics 
devices, 11:51853 (R;PL;In Polish) 


Measuring set: Reactor Power Meter (type of SG-8), Reactor 
Energy Meter (type of SG-11) and Digital Dose Meter (type 
of SG-9) for reactor rigs operation, 11:50661 (R;PL;In 
Polish) 

Streak Cameras 
High bandwidth analog applications of photonics: present 
capabilities and future possibilities, 11:51863 (R;US) 
MECHANICAL EFFECTS 
See MECHANICAL PROPERTIES 
MECHANICAL PROPERTIES 
See also FATIGUE 
Crack 

Elevated temperature and environmental effects on fracture, 
11:51210 (RA;US) 

Creep-fatigue-environment interaction in bainitic 2.25Cr-1Mo 
steel, 11:51209 (RA;US) 

Creep-fatigue-environment interaction in bainitic 2.25Cr-1Mo 

steel, 11:51209 (RA;US) 


Creep-fatigue-environment interaction in bainitic 2.25Cr-1Mo 
steel, 11:51209 (RA;US) 


Elevated temperature 
11:51210 (RA;US) 
MECHANICAL STRUCTURES 


See also HONEYCOMB STRUCTURES 
SUPPORTS 


Elasticity 
Linear and non-linear modal analysis of aeroelastic structural 
systems, 11:51666 (BA;US) 
Frequency Response Testing 
Linear and non-linear modal analysis of aeroelastic structural 
systems, 11:51666 (BA;US) 
Load Analysis 
New solution method for steady-state canopy structural loads, 
11:51596 (R;US) 


and environmental effects on fracture, 


New solution method for steady-state canopy structural loads, 
11:51596 (R;US) 


Mechanical Vibrations 
Multiple shaker excitation using coherent signals, 11:51607 
(BA;US) 
Response Functions 
Reconstruction of dynamic structural inputs in the presence of 
noise, 11:51603 (R;US) 
Response 


Multiple shaker excitation using coherent signals, 11:51607 
(BA;US) 
Transfer Functions 
Multiple shaker excitation using coherent signals, 11:51607 
(BA;US) 
MEDICAL CENTERS 
See MEDICAL ESTABLISHMENTS 
MEDICAL ESTABLISHMENTS 
See also HOSPITALS 
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Research Reactors 
TRIGA reactor facility at the Armed Forces Radiobiology 
Research Institute: a simplified technical description. 
Technical report, 11:50670 (R;US) 
MEDICAL SUPPLIES 
Radiosterilization 


Gamma irradiation for food preservation and sterilization of 
medical supplies, 11:50257 (RA;MY) 
MEDICINES 
See DRUGS 
MEETINGS 
Proceedings of the seminar on software development in 
nuclear enery research, 11:53085 (R;JP;In Japanese) 


See ANIMAL CELLS 
MELTDOWN 
Corium 
TURC2Z and 3: large scale UO2/ZrO./Zr melt-concrete 
interaction experiments and analysis, 11:50792 (R;US) 
MEMBRANES 
Conformal Mapping 
Mode shapes of thin membranes via conformal mapping 
techniques, 11:53130 (BA;US) 


Mode shapes of thin membranes via conformal mapping 
techniques, 11:53130 (BA;US) 
Mathematical Models 
Mode shapes of thin membranes via conformal mapping 
techniques, 11:53130 (BA;US) 
Shape 
Mode shapes of thin membranes via conformal mapping 
techniques, 11:53130 (BA;US) 
MEMORY DEVICES 
Algorithms 


Cache evaluation and the impact of workload choice, 11:53127 
(BA;US) 


Cache evaluation and the impact of workload choice, 11:53127 
(BA;US) 
MERCURY 
Air Pollution 
i in precipitation in the Lake Superior region, 


Airborne mercury 
11:51989 (R;US) 
Pollution Control 


Separation of mercury from flue gases at the SYSAV’s waste 
incinerator plant in Malmoe, 11:51696 (R;SE;In Swedish) 
Critical Pressure 
Design of a high-power density Ljungstrom turbine using 
potassium as a working fluid, 11:51590 (R;US) 
Critical Temperature 
Design of a high-power density Ljungstrom turbine using 
potassium as a working fluid, 11:51590 (R;US) 
Ion Exchange 


Mercury removal from supernate using ion exchange, 11:50108 
(R;US) 
Ton Pairs 
Size dependence of inner shell autoionization lines in mercury 
clusters, 11:52390 (RA;AT) 


Mercury removal from supernate using ion exchange, 11:50108 


(R;US) 
X-Ray Fluorescence Analysis 
In vivo elemental analysis at Birmingham 1968-1981, 11:51470 
(RA;XA) 
MERCURY 197 
Isomeric Nuclei 
Nuclear isomer separation, 11:52660 (R;US) 
MERCURY ISOTOPES 
See also MERCURY 197 
Decay 
Nuclear structure from radioactive decay. Annual progress 
report, 11:52581 (R;US) 
Nuclear Deformation 
Nuclear structure from radioactive decay. Annual progress 
report, 11:52581 (R;US) 
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Nuclear Models 
Nuclear structure from radioactive decay. Annual progress 
report, 11:52581 (R;US) 
MESON RESONANCES 


See also IOTA-1440 RESONANCES 
UPSILON RESONANCES 
VECTOR MESONS 


Particle Production 
Recent results from Doris II, 11:52481 (RA;US) 
MESON SPECTROSCOPY 
Quantum Chromodynamics 
Delta, iota and other meson spectroscopies, 11:52450 (R;US) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
METABOLIC DISEASES 


Nuclear magnetic resonance technology for medical studies, 
11:52176 (J;US) 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 
Energy Conservation 
Energy and the future of electrolytic metal recovery, 11:51149 


‘gy conservation research opportunities 
for end-use cence 11:51144 (R;US) 
Nondestructive Testing 
Radiography as an aid for cast product development, 11:51281 
sMY) 


(RA; 
METAL VAPOR LASERS 


Design 
Flashlamp evaporation of metal dusts, 11:52987 (RA;US) 
METALLIC GLASSES 
Chemical Preparation 
New fluoronitride glasses in zirconium-metal-F-N systems, 
11:51357 GB) 
Passivation 
Evidence of chemical passivity in amorphous Ni-20P alloy, 
11:51286 (R;US) 


Properties 
New fluoronitride glasses in zirconium-metal-F-N systems, 
11:51357 (J;GB) 
METALLOIDS 
See SEMIMETALS 
METALLOTHIONEIN 
Fractionation 
Low-molecular-weight, cobalt-binding proteins from 
Saccharomyces cerevisiae and Bective vubeil nama 11:52248 
(R;US) 


Diversity 
w-molecular-weight, cobalt-binding proteins from 

"dienes cerevisiae and Decline ecbeit a 11:52248 

(R;US) 

METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
ZINC-BROMINE BATTERIES 
Testing 


Age-related degradation of naturally-aged class 1E battery 
cells, 11:50789 (R;US) 
METALS 
See also ACTINIDES 
ALUMINIUM 


compounds aon nitrides), 11:51269 (RA;AT) 


Multiphase mixture model for the shock induced consolidation 
of metal powders, 11:51216 (R;US) 


11:49829 (BA;US) 


Material compatibility and systems considerations in thermal 
EOR environments containing high-pressure oxygen, 
11:49829 (BA;US) 


Energy and the future of electrolytic metal recovery, 11:51149 
(BA;US) 
Explosive Forming 
Multiphase mixture model for the shock induced consolidation 
of metal powders, 11:51216 (R;US) 
Forging 
Non-isothermal FEM analyses of large-strain back extrusion 
forging, 11:51293 (R;US) 


Fragmentation of rapidly expanding jets and sheets, 11:51663 
(R;US) 


Impact Tests 
‘~—S of rapidly expanding jets and sheets, 11:51663 
Materials Testing 
Image-intensifier camera studies of shocked metal surfaces, 
11:51659 (R;US) _ 
Material 


11:49829 (BA;US) 


Meetings 
Sublimation, diffusion, melting, boiling: unifying model for 
metallic and semimetallic elements and for some interstitial 


compounds (carbides, nitrides), 11:51269 (RA;AT) 
Mobility 


Effects on biological acidification on soil chemistry in 
coniferous stands of different age, 11:52047 (R;SE;In 


compounds (carbides, nitrides), 11:51269 (RA;AT) 
PIXE Analysis 
Investigation of time variations of toxic trace-metal 


concentrations in bio! by means of nuclear 
methods. Final report, 11:52239 (R;DE;In German) 
Removal 
[Lambda coal cleaning process]. Final technical report, 
11:49690 (R;US) 
Solvent Extraction 
Extraction of several metals from chloride salt solutions with 
heptafluorodimethyloctanedione, 11:51516 (J;US) 
Sublimation 
Sublimation, diffusion, melting, boiling: unifying model for 
metallic and semimetallic elements and for some interstitial 
compounds (carbides, nitrides), 11:51269 (RA;AT) 
Surface Finishing 
ing, finishing and coating: state-of-the-art assessment. Final 
report, 11:51218 (R;US) 
Surface Properties 
Image-intensifier camera studies of shocked metal surfaces, 
11:51659 (R;US) 
Toxicity 
Multivariate correlations between properties of metal ions and 
their acute toxicity in mice, 11:52242 (R;US) 


METAMORPHIC ROCKS 


Geochemistry 
Study based on trace elements of differentiated metabasic rocks 
from the Machado-MG region, 11:52310 (R;BR;In 


Portuguese) 

Trace element metapelitic rocks of the Medio 
Rio Doce, Minas Gerais region, 11:52312 (R;BR;In 
Portuguese) 





METEORITES 
Germanium 
and photospheric abundances, 11:52321 (R;FR) 


Germanium and lead: significant differences between meteoritic 

and photospheric abundances, 11:52321 (R;FR) 

METEOROLOGY 

Data Acquisition 

Acquisition, use, and archiving of real-time data, 11:51914 
(R;US) 

METER WAVE RADIATION 

See RADIOWAVE RADIATION 


METHANE 
Air Pollution Monitoring 
The use of heavy methanes as tracers in Antarctica, 11:52009 
(BA;US) 


Engineering-design considerations for methane fermentation of 
energy crops. Annual report, October 1, 1984-September 30, 
1985. Volume 1, 11:50323 (R;US) 

Chemical Preparation 

Reduction of CO: to methanol and methane by photo and dark 
reactions on semiconductor electrodes. Annual report, 
February 15, 1985-February 15, 1986, 11:50276 (R;US) 

Combustion 


Chemical kinetics and engine knock, 11:51187 (R;US) 
Equations of State 
Investigation of phase behavior predictions with a chemical- 
association equation of state, 11:49830 (BA;US) 
Ton-Molecule Collisions 
Recent VT-SIFT and VT-SIFDT studies of ion/neutral 
reactions, 11:52408 (RA;AT) 
Phase Diagrams 
Multicomponent CO:/water/hydrocarbon phase behavior 
modeling: A comparative study, 11:49785 (J;US) 
Phase Studies 
Investigation of phase behavior predictions with a chemical- 
association equation of state, 11:49830 (BA;US) 
Multicomponent CO:/water/hydrocarbon phase behavior 
modeling: A comparative study, 11:49785 G;US) 


Biogas - a contribution to solving the energy supply problem 
of cheese factories, 11:50269 (R;DE;In German) 
Pyrolysis 
Degree to which natural gas is dissociated during 
oxidation pyrolysis, 11:49903 (TJ;GB) 


thermal 


Evaluation of landfill gas as an energy source, 11:50266 (R;US) 
Processes 


and purification of light gases by pressure swing 
adsorption, 11:51499 (J;US) 
Determination of minimum miscibility pressure using 
pressure visual sapphire cell, 11:49831 (BA;US) 
Viscosity 
Prediction of vapor and liquid viscosities from the Lawal- 
equation of state, 11:49883 (BA;US) 


Lake-Silberberg 
METHANOGENIC BACTERIA 

i of the methanogenic bacteria. Final 
March 15, 1981-October 1, 1986, 11:52123 (R;US) 
IL 


Catalytic Cracking 
Development of methanol cracking processes, 11:50275 
(R;US;JA) 
Chemical 


Preparation 
Reduction of CO: to methanol and methane by photo and dark 
reactions on semiconductor electrodes. Annual 
February 15, 1985-February 15, 1986, 11:50276 (R;US) 


Introducing methanol-fueled vehicles into government fleet 
operations, 11:50272 (R;US) 


. Liquid ; 
operations in LaPorte LPMEOH PDU, 11:50273 (R;US) 
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METHYL ACETATE 
Solubility 
Thermodynamic and transport properties for polar coal 

mixtures. Technical progress report, April 1-June 30, 1986, 
11:51531 (R;US) 

METHYL ALCOHOL 

See METHANOL 
METHYL ISOBUTYL KETONE 


Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 12, May 1-July 31, 1986, 11:49657 (R;US) 
METHYL PYRIDINES 
See PICOLINES 
METHYL RADICALS 
Ton-Molecule Collisions 
the system CH* a - NHs, 11:52399 (RA;AT) 
METHYL VIOLOGEN 
See BIPYRIDINES 
METHYLBENZENE 
See TOLUENE 
METHYL-FUEL 


See ALCOHOLS 
METHANOL 


METHYLNAPHTHALENES 
Solvent Properties 
Thermodynamic and transport properties for polar coal 
mixtures. Technical — report, April 1-June 30, 1986, 
11:51531 (R;US) 
METROPOLITAN AREAS 
See URBAN AREAS 
MHD CHANNELS 
Performance Testing 
Faraday and diagonal channel performance, 11:50956 (BA;US) 
MHD EQUILIBRIUM 
A Codes 
Analyses of MHD instabilities, 11:53095 (RA;JP;In Japanese) 
Calculations 
Analyses of MHD instabilities, 11:53095 (RA;JP;In Japanese) 
MHD GENERATOR AERL MARK VI 
Oil-fired MHD test facility at Avco Everett Research Laboratory, 
Massachusetts. 
Power Conditioning Circuits 
Power conditioning system for CDIF, 11:50958 (BA;US) 
MHD GENERATOR CDIF 
Coal-fired Component Development and Integration Facility at 
Butte, Montana. 
Power Conditioning Circuits 
Power conditioning system for CDIF, 11:50958 (BA;US) 
MHD GENERATOR UTSI 
Coal-fired MHD generator at University of Tennessee Space 
Institute. 
Air Pollution Control 
Seed recovery and regeneration in coal-fired, 
magnetohydrodynamic systems, 11:50957 (BA;US) 
Recovery 


Seed recovery and in coal-fired, 
magnetohydrodynamic systems, 11:50957 (BA;US) 
MHD GENERATORS 


See also MHD GENERATOR AERL MARK VI 
OPEN-CYCLE MHD GENERATORS 


Acoustics 
Thermoacoustic magnetohydrodynamic electrical generator, 
11:50955 (P;US) 
Recent ANL data on MHD fouling, 11:50953 (R;US) 


Design 
Thermoacoustic magnetohydrodynamic electrical generator, 
11:50955 (P;US) 


Thermoacoustic magnetohydrodynamic electrical generator, 
11:50955 (P;US) 
MIBK 
See METHYL ISOBUTYL KETONE 
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Papillomas and other lesions in the stomachs of pine mice 
(Microtus pinctorum), 11:52260 (J;US) 


Maternal reaction to irradiation of embryos (mouse), 11:52225 


Effect of capillary number on the residual saturation of a three- 
phase micellar solution, 11:49819 (BA;US) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 


Hgl, detector perspectives in microanalysis, 11:51787 (R;FR;In 
French) 
X-Ray Spectrometers 
Hgle detector perspectives in microanalysis, 11:51787 (R;FR;In 
French) 
MICROBIAL ENHANCED OIL RECOVERY 
See MICROBIAL EOR 
MICROBIAL EOR 
Isolation of halotolerant, thermotolerant, facultative polymer- 
ing bacteria and characterization of the exopolymer, 
11:49778 (J;US) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCLIMATES 
Data Analysis 
Aggregation of U.S. population centers using selected climate 
parameters related to building energy use, 11:51088 (J;US) 
MICROCOMPUTERS 
See MICROPROCESSORS 
MICROELECTRONICS 


Tribological sinks in emerging industries: electronics and 
robotics, 11:51143 (R;US) 
Wear 
Tribological sinks in emerging 
robotics, 11:51143 (R;US) 
MICROEMULSION FLOODING 
Additives 
Adjustment of surfactant/polymer interaction in 
surfactant/polymer flooding with polyelectrolytes, 11:49834 
(BA;US) 
Bench-Scale 


Experiments 
An empirical model for microemulsion phase behavior, 
11:49817 (BA;US) 
Effect of capillary number on the residual saturation of a three- 
phase micellar solution, 11:49819 (BA;US) 
Effect of mixed-chain-length surfactants on fluid displacement 
in porous media by in-situ foaming process, 11:49780 (J;US) 
Hydrolytic stability of alkylethoxy sulfates, 11:49820 (BA;US) 
chemical flood efficiency with 
micellar/alkaline/polymer processes, 11:49837 (BA;US) 
Phase behavior correlation for high-salinity surfactant 
formulations, 11:49821 (BA;US) 
Simulation 


Effects of reservoir heterogeneity 
recovery, 11:49803 (BA;US) 
Economics 
The Chateaurenard (France) industrial microemulsion pilot 
design and performance, 11:49794 (BA;US) 


chemical flood efficiency with 
ae am tadinronenin 11:49837 (BA;US) 
Tricritical points and the design of high-salinity surfactants for 
low-tension enhanced oil recovery, 11:49822 (BA;US) 
Phase Studies 
A note on the application of the 
surfactant flooding, 11:49783 (J;US) 
Tricritical points and the design of high-salinity surfactants for 
low-tension enhanced oil recovery, IE CAH 


on chemically enhanced oil 


of coherence to 


Efficiency 
ae 
D displacement of oil through porous 
gas/surfactant, 11:49856 (BA:US) 
Effect of mixed-chain-length surfactants on fluid displacement 
in porous media by in-situ foaming process, 11:49780 G;US) 
chemical flood with 
micellar/alkaline/polymer processes, 11:49837 (BA;US) 
MICROEMULSIONS 
Phase Studies 
An empirical model for microemulsion phase behavior, 
11:49817 (BA;US) 
The effect of pressure and temperature on the phase behavior 
of microemulsions, 11:49835 (BA;US) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
YEASTS 


Biological Effects 
Report of the Study Group ‘Causes and Effects’, Division: 
Interaction between trees and other organisms, 11:52252 
(RA;DE;In German) 
MICROPROCESSORS 

Energy Analysis 
i applications in energy management, 11:50981 
(RA;US) 


MICRORADIOGRAPHY 
Cameras 


Development of an X-ray framing camera, 11:52940 (RA;US) 
X-ray CCD camera, 11:52939 (RA;US) 
Data Processing 
Eikonix CID-1 automated image reconstruction system, 
11:52949 (RA;US) 
MICROSCOPES 
See also ELECTRON MICROSCOPES 


Design 
Development of a luminescence microprobe, 11:51848 (R;US) 
Luminescence 


Development of a luminescence microprobe, 11:51848 (R;US) 
Wiggler Magnets 
Undulator based scanning microscope at the National 
Senate tienen 11:51740 (R;US) 
MICROTRONS 
Fabrication 
Fabrication and tuning techniques for si 
accelerator structures, 11:51711 (R;US) 
Fabrication and tuning techniques for si 
accelerator structures, 11:51711 (R;US) 
MICROWAVE EQUIPMENT 
See also MICROWAVE TUBES 
Wave launcher heating studies in the ion cyclotron frequency 
range. Progress report, 11:52831 (R;US) 
MICROWAVE RADIATION 
Biological Radiation Effects 
Interaction of ambient temperature and microwave power 
density on schedule-controlled behavior in the rat, 11:52265 
(R;US) 


Compression 
Compression of microwaves by a moving compact torus, 
11:52785 (RA;US) 
Detection 
Calibration of an, electrooptical post for intense microwave 
detection in a rectangular waveguide, 11:51619 (R;US) 
Radiation Effects 


Experiments in high power 
issues, 11:51573 (R;US) 
MICROWAVE TUBES 
See also KLYSTRONS 


microwave susceptibility simulation 


Coherent very high power microwave source using a virtual 
cuttaaie eurtianes, 11:51755 (R;US) 
Testing 
Coherent very high power microwave source using a virtual 
cathade culliaee, 11:51755 (R;US) 





MIDDLE EAST 
Mineral industry 


MIDDLE EAST 
See also TURKEY 
Mineral Industry 
Mineral industries of the Middle East. Mineral prospective (16 
countries), 11:50880 (R;US) 
Petroleum Industry 
Mineral industries of the Middle East. Mineral prospective (16 
countries), 11:50880 (R;US) 
MIDLAND-2 REACTOR 
Midland, Michigan, USA 
Loss of Coolant 
Evaluation of core damage sequences initiated by loss of 
reactor coolant pump seal cooling. 11:50795 (R;US) 
Reactor Operation 
Evaluation of core damage sequences initiated by loss of 
slbiaaeiied seumenheodiog 11:50795 (R;US) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 
Maritime 


Transport 
Sealift model for contingency planning, 11:53041 (R;US) 
MILITARY FACILITIES 
Boilers 
Use of diethylaminoethanol, morpholine, and cyclohexylamine 
for condensate return line corrosion prevention, 11:51688 
(R;US) 
Hazardous 


Materials 
Remedial action plan: United States Air Force Plant Number 
44, Tucson, Arizona. Final report, 1981-1986, 11:50861 
(R;US) 
Solar Energy Conversion 
Active solar-energy-system design, installation, and 
maintenance manual. Final report, April 1984-March 1986, 
11:50358 (R;US) 
Waste Disposal 
Installation restoration Phase 2. 

Confirmation/quantification. Stage 1. Volume 1. Technical 
report. Sections 1-3. Final report, October 1984-April 1985, 
11:52079 (R;US) 

Installation restoration program, Phase 2. 
Confirmation/quantification. Stage 1. Volume 1. Technical 
report. Sections 4-7. Final report, October 1984-April 1985, 
11:52080 (R;US) 

Installation restoration program, Phase 2. 
Confirmation/quantification. Stage 1. Volume 2. Appendices 
A through D. Final report, October 1984-April 1985, 
11:52081 (R;US) 

Installation restoration program, Phase 2. 
Confirmation/ 1. Volume 2. A; 

H. Final report, October 1984-April 1985, 11:52082 aAUS) 

Installation restoration program, Phase 2. 
Confirmation/quantification. Stage 1. Volume 2. Appendix J- 
M. Final report, October 1984-April 1985, 11:52083 (R;US) 

MILITARY PERSONNEL 
Delayed Radiation Effects 

CIRRPC (Committee on Interagency Radiation Research and 
Policy Coordination) scientific review of the proposal: VA 
(Veterans Administration) assessment of veterans with 
military service at sites of temporarily augmented ionizing 
radiation, 11:52232 (R;US) 

Low Dose Irradiation 

CIRRPC (Committee on Radiation Research and 
Policy Coordination) scientific review of the proposal: VA 
(Veterans Administration) assessment of veterans with 
military service at sites of temporarily augmented ionizing 
radiation, 11:52232 (R;US) 

Radiation Doses 

Analysis of radiation exposure for maneuver units. Exercise 
Desert Rock V,Operation Upshot-Knothole. Technical 

report, 11 January 1984-15 July 1985, 11:51894 (R;US) 


Training 
ADP Program (SNAP-I), 11:53108 (R;US) 
MILITARY STRATEGY 
Deception and deterrence: the theater nuclear balance in a 
conventional war. Student essay, 11:53055 (R;US) 


Nontactical 
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MILK 
Cesium 137 

Strontium-90 and cesium-137 in milk (producing districts for 
WHO program) from November 1983 to January 1984. 
Environmental and dietary materials, 11:52059 (RA;JP) 

Radionuclide Kinetics 

Environmental surveillance data report for the first quarter of 

1986, 11:52060 (R;US) 
Strontium 90 

Strontium-90 and cesium-137 in milk (producing districts for 
WHO program) from November 1983 to January 1984. 
Environmental and dietary materials, 11:52059 (RA;JP) 

MILL TAILINGS 
Decontamination 
framework for the cleanup of uranium mill tailings 
at Riverton, Wyoming, 11:50168 (RA;US) 
Radioactive Waste Disposal 

Environmental assessment process in project planning, 
11:50069 (RA;US) 

Range and variability of radium concentration and emanating 
fraction in uranium mill tailings and their impact on radon 
barrier design, 11:50084 (RA;US) 

Radionuclide Migration 

Environmental migration of radium and other contaminants 
present in liquid and solid wastes from the mining and 
milling of uranium. Final report of a coordinated research 
programme sponsored by the IAEA 1981-1985, 11:52016 
(R;XA) 

Remedial Action 

Critical management issues for the Uranium Mill Tailings 
Remedial Action (UMTRA) Project, 11:50169 (RA;US) 

Environmental assessment process in project planning, 
11:50069 (RA;US) 

Quality assurance program plan for the radiological survey 
activities : Uranium Mill Tailings Remedial Action 
Project, 11:50178 (R;US) 

Site Surveys 
Remedial action at vicinity properties, 11:50171 (RA;US) 
Stabilization 

Challenge of Canonsburg - case history, 11:50170 (RA;US) 

Erosion cover design for disposal sites, 11:50085 (RA;US) 

Methodologies for evaluating long-term stabilization designs of 
uranium mill tailings impoundments, 11:50128 (R;US) 

framework for the cleanup of uranium mill tailings 
at Riverton, Wyoming, 11:50168 (RA;US) 

Remedial action at vicinity properties, 11:50171 (RA;US) 
Study of facilities relative to stabilization of uranium mill 
tailings at Elliot Lake. Final report, 11:50123 (R;CA) 

MILLSTONE-1 REACTOR 

Waterford, Connecticut, USA 

Reactor Operation 

Safety Evaluation Report related to the full-term i 
license for Millstone Nuclear Power Station, Unit No. 1 
(Docket No. 50-245). Supplement No. 1, 11:50596 (R;US) 

Reactor Safety 

Safety Evaluation Report related to the full-term 
license for Millstone Nuclear Power Station, Unit No. 1 
(Docket No. 50-245). Supplement No. 1, 11:50596 (R;US) 

MILLSTONE-2 REACTOR 
Waterford, Connecticut, USA 
Reactor Components 
transportation and disposal of the Millstone 2 
neutron thermal shield, 11:50702 (RA;US) 
MINE HAULAGE 
Comparative Evaluations 

Development of a conveyance strategy for future coal mining 
in the eastern Ruhr district, with particular regard to the 
concentration of workings, 11:49731 (R;DE;GE) 


Development of a conveyance strategy for future coal mining 
in the eastern Ruhr district, with particular regard to the 
concentration of workings, 11:49731 (R;DE;GE) 

MINE-MOUTH GENERATING PLANTS 


See COAL MINES 
FOSSIL-FUEL POWER PLANTS 
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Pelletizing 
Stabilization of coal cleaning wastes. Fossil Energy Program 
technical progress report, 1 July 1985-30 September 1985, 
11:49729 (R;US) 
Waste Management 
Waste characterization. Final report for the period ending 
March 31, 1986, 11:49693 (R;US) 
Waste Product Utilization 
Pneumatic stowing as a means of reducing the environmental 
burden of mine waste dumps above-ground, 11:49708 
(R;DE;In German) 


See also AMPHIBOLE 
CARBONATE MINERALS 
FELDSPARS 
PYROCHLORE 
ZEOLITES 


Chemical Reactions 
Rates and mechanisms of the combustion of pulverized coals: 
fate of mineral matter during coal combustion, 11:49743 
(RA;US) 
Infrared Spectra 
Spectroscopic characterization studies of phase transformations 
in zirconia, hollandite and graphite systems. Final technical 
report, 14 February 1984-14 October 1985, 11:51326 (R;US) 
Raman Spectra 
Spectroscopic characterization studies of phase transformations 
in zirconia, hollandite and systems. Final technical 
report, 14 February 1984-14 October 1985, 11:51326 (R;US) 
X-Ray Diffraction 
ro study of hydroxi-phosphates and associated 
minerals occurring in the Pirocaua Plateau (MA) and Jandia 
hill (PA), 11:52035 (R;BR;In Portuguese) 


See also COAL MINERS 
Radiation Doses 
Radon concentration and exposure to radon daughter products 
in non-uranium mines in the EC and influence quantities, 
11:52058 (R;DE;In German) 
Radon in underground work. An evaluation of the 
conditions in Norway, 11:52025 (R;NO;In Norwegian) 
Radiation Protection 
Radon in underground work-places. An evaluation of the 
conditions in Norway, 11:52025 (R;NO;In Norwegian) 
MINES 
See also COAL MINES 
URANIUM MINES 
Natural Radioactivity 
Radon concentration and exposure to radon daughter products 
in non-uranium mines in the EC and influence quantities, 
11:52058 (R;DE;In German) 
Radon in underground work: An evaluation of the 
conditions in Norway, 11:52025 (R;NO;In Norwegian) 


Safety 
Radon in underground work-places. An evaluation of the 
conditions in Norway, 11:52025 (R;NO;In Norwegian) 


11:52186 (R;US) 
Waste Disposal 
en ee 
Wastes from the Extraction and Beneficiation of Metallic 
Ores, Phosphate Rock, Asbestos, Overburden from Uranium 
Mining, and Oil Shale. Final report, 11:50876 (R;US) 
Technical studies supporting the mining waste . 
determination. Final report, 11:52097 (R;US) 
MINING EQUIPMENT 
See also ROOF BOLTS 


Safety 
Safety with mobile diesel powered equipment underground), 
11:52186 (R;US) 


MISSOURI 
Seismicity 


MINORITY GROUPS 
See also LOW INCOME GROUPS 
Fuel Consumption 
Minority and poor households: patterns of travel and 
transportation fuel use, 11:51120 (R;US) 
Travel 
Minority and poor households: of travel and 
transportation fuel use, 11:51120 (R;US) 
MIRROR ADVANCED REACTOR STUDY 
See MARS REACTOR 
MISCH METAL 
Chemical Reaction Kinetics 
Influence of inert gases upon hydrogen isotopes absorption and 
desorption by MmNisub(4.5)Alsub(0.5), 11:51504 (RA;AT) 
Properties 


Influence of inert gases upon hydrogen isotopes absorption and 
desorption by MmNisub(4.5)Alsub(0.5), 11:51504 (RA;AT) 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also CARBON DIOXIDE INJECTION 
MICROEMULSION FLOODING 
Bench-Scale Experiments 
Determination of minimum miscibility pressure using a high- 
pressure visual sapphire cell, 11:49831 @AUS) 
napa staal displacements in laboratory cores, 
11:49809 (BA;US) 
Simulation 


Detailed simulation of unstable processes in miscible flooding, 
11:49807 (BA;US) 
Instability 
Detailed simulation of unstable processes in miscible flooding, 
11:49807 (BA;US) 


See FISHES 
MISSISSIPPI RIVER BASIN 
Earth Crust 
Crustal structure study of the Northern Mississippi embayment, 
11:52294 (RA;US) 
Earth Mantle 
Crustal structure study of the Northern Mississippi embayment, 
11:52294 (RA;US) 
MISSOURI 
Geologic Faults 
Microearthquakes and faulting in the area of New Madrid, 
Missouri - Reelfoot Lake, Tennessee, 11:52291 (RA;US) 
Overview and discussion, 11:52289 (RA;US) 
Present-day seismicity and identification of active faults in the 
New Madrid seismic zone, 11:52290 (RA;US) 
Tectonic features of the New Madrid seismic zone from 
seismic-reflection profiles, 11:52293 (RA;US) 
Geologic Structures 
Configuration and deformation of the Paleozoic bedrock 
surface in the New Madrid seismic zone, 11:52296 (RA;US) 
Gravity Surveys 
Northeastern extension of the New Madrid seismic zone, 
11:52298 (RA;US) 
Heat Flow 
Heat flow in the upper Mississippi Embayment, 11:52299 
(RA;US) 
Magnetic Surveys 
Magnetic basement in the upper Mississippi Embayment region 
- a preliminary report, 11:52292 (RA;US) 
Northeastern extension of the New Madrid seismic zone, 
11:52298 (RA;US) 


i and faulting in the area of New Madrid, 
Missouri - Reelfoot Lake, Tennessee, 11:52291 (RA;US) 
Seismic Surveys 
Configuration and deformation of the Paleozoic bedrock 
surface in the New Madrid seismic zone, 11:52296 (RA;US) 
Seismicity 
Present-day seismicity and identification of active faults in the 
New Madrid seismic zone, 11:52290 (RA;US) 
Radon emanation in the New Madrid seismic zone, 11:52300 
(RA;US) 





MISSOURI 
Seismicity 


Style and significance of surface deformation in the vicinity of 
New Madrid, Missouri, 11:52295 (RA;US) 

Tectonic features of the New Madrid seismic zone from 
seismic-reflection profiles, 11:52293 (RA;US) 


Seismology 
Investigations of the New Madrid, Missouri, earthquake 
region, 11:52288 (R;US) 
Tectonics 
Style and significance of surface deformation in the vicinity of 
New Madrid, Missouri, 11:52295 (RA;US) 
MISSOURI UNIVERSITY 
COLUMBIA RESEARCH REA 
See MURR REACTOR 
MIXED CARBIDE FUELS 


Pelletizing : 
Fabrication of chamfered uranium-plutonium mixed carbide 
pellets, 11:49928 (R;JP;In Japanese) 
MIXED OXIDE FUEL FABRICATION PLANTS 
Domestic Safeguards 
Detailed description of an SSAC at the facility level for mixed 
oxide fuel fabrication facilities, 11:50188 (R;XA) 
MIXED OXIDE FUELS 
Uranium dioxide mixed with other oxides. 
Burnup 
Mass spectrometric study of vaporization of (U,Pu)Os: fuel 
simulating high burnup, 11:49926 (R;JP;In Japanese) 
Evaporation 
Mass spectrometric study of vaporization of (U,Pu)O: fuel 
simulating high burnup, 11:49926 (R;JP;In Japanese) 


See also SLURRIES 
Heating 
elocity impact of mixtures (Calcite-water mixtures), 
11:51191 (R;US) 
Shock Waves 
elocity impact of mixtures (Calcite-water mixtures), 
11:51191 (R;US) 
Toxicity 
Health and environmental effects of complex chemical 
mixtures: proceedings, 11:52241 (R;US) 
MOBILITY 
Not for material movement; see also TRANSPORT. 
Control 
Enhanced oil recovery by CO: foam flooding. Final report, 
October 1, 1981-December 31, 1985, 11:49772 (R;US) 
Mobility control for CO/sub 2/ injection (support for field 
project). Twelfth quarterly report including project status 
report, February 17-May 16, 1984, 11:49770 (R;US) 
Mobility control for CO/sub 2/ injection (support for field 
project). Thirteenth quarterly report including project status 
report, May 17-August 16, 1984, 11:49771 (R;US) 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (FLOW) 
See FLOW MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (STATISTICAL) 
See STATISTICAL MODELS 
MODIFIED IN-SITU PROCESSES 
Data Acquisition Systems 
Occidental retorts 7 and 8. Sandia National Laboratories 
technical report, 11:49912 (R;US) 
Oil Yields 
Occidental retorts 7 and 8. Sandia National Laboratories 
technical report, 11:49912 (R;US) 
MODULAR COGENERATION POWER PLANTS 
See DUAL-PURPOSE POWER PLANTS 
MODULAR CONSTRUCTION 
See MODULAR STRUCTURES 
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MODULAR STRUCTURES 
Cost Benefit Analysis 
Japanese contributions to IAEA INTOR workshop, Phase 
Two A, Part 2, Chapter VII: technical benefit, 11:52844 
(R;JP) 
Fabrication 
Japanese contributions to IAEA INTOR workshop, Phase 
Two A, Part 2, Chapter VII: technical benefit, 11:52844 


(R;JP) 
MOISTURE 


Characterization of the moisture 
TiH/sub x//KCI1O,, 11:51873 (R;US) 


behavior of 


Characterization of the moisture tion behavior of 


absorp’ 
TiH/sub x//KCI10O,, 11:51873 (R;US) 
Methods 


Instrumentation for measuring moisture in building envelopes, 
11:51093 (J;US) 
MOISTURE GAGES 
Marketing Research 
Development of an ultraviolet absorption hygrometer for 
industrial dryers. Phase I. Final report, 11:51137 (R;US) 
Performance 
Development of an ultraviolet absorption hygrometer for 
industrial dryers. Phase I. Final report, 11:51137 (R;US) 
Research Programs 
Development of a heat flow dew-point hygrometer. Phase I. 
Final report, 11:51138 (R;US) 
MOLDS 
See FUNGI 
MOLECULAR BEAMS 
Alignment 
Angular momentum alignment in molecular beam scattering, 
11:52363 (R;NL) 
Beam Optics 
Angular momentum alignment in molecular beam scattering, 
11:52363 (R;NL) 
MOLECULAR IONS 
Coordinate the above descriptor with a descriptor for the specific 
ion. 


Excited States 
Double resonance polarization spectroscopy of highly excited 
states of Naz and Bie, 11:52368 (RA;AT) 
Ton-Molecule Collisions 
Influence of ionic vibrational excitation on ion-molecule- 
reactions, 11:52395 (RA;AT) 
Recent VT-SIFT and VT-SIFDT studies of ion/neutral 
reactions, 11:52408 (RA;AT) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULE-MOLECULE COLLISIONS 
Reaction Kinetics 
State-resolved reaction d Final report, 1 November 
1984-31 October 1985, 11:52359 (R;US) 
MOLECULES 
See also POLYATOMIC MOLECULES 
Multi-Photon Processes 
High-resolution spectroscopy and dynamics of multiphoton 
processes in atoms and molecules. Annual summary report, 1 
October 1985-30 September 1986, 11:52357 (R;US) 
Photon Collisions 
High-resolution spectroscopy and dynamics of multiphoton 
processes in atoms and molecules. Annual summary report, 1 
October 1985-30 September 1986, 11:52357 (R;US) 
MOLTEN CARBONATE FUEL CELLS 
Prior to June 1980 this was indexed with the 
HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 
Performance Testing 
Development of molten carbonate fuel cell power plant 
technology. Quarterly technical progress report No. 23, 
April 1-June 30, 1985, 11:50961 (R;US) 
Research Programs 
Advanced fuel cell development in the United States, 11:50967 
(BA;US) 
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Development of molten carbonate fuel cell power plant 
technology. ly technical progress report No. 23, 
April 1-June 30, 1985, 11:50961 (R;US) 
MOLTEN SALT COOLANTS 
See MOLTEN SALTS 


Corrosion of steels in contact with molten salts as latent heat 
storage materials, 11:51224 (R;DE;In German) 
MOLYBDENUM 
Abundance 


Observations of centrally peaked impurity profiles following 
pellet injection in the Alcator-C-italic tokamak, 11:53023 
(J;US) 


Accumulation 
Effect of polymers in solution culture on growth and mineral 
composition of tomatoes (Lycopersicon esculentum), 
11:52193 (J;US) 
Effects 


Bulk metals as HDN catalysts, 11:49659 (RA;US) 
Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 3, March 23-June 22, 
1986, 11:49658 (R;US) 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 12, May 1-July 31, 1986, 11:49657 (R;US) 
New approaches to enhance hydrodenitrogenation of coal 
liquids, 11:49660 (RA;US) 
Corrosion 


Passive film formation on metals in thionyl-chloride 
electrolytes for lithium batteries, 11:51287 (R;US) 
Materials Testing 
Thermal shock testing of TiC-coated molybdenum with pulsed 
hydrogen beams, 11:52846 (R;JP;In Japanese) 


Tuff reaction vessel experiment, 11:51442 (R;US) 
Surfaces 
Spatial and temporal distributions of parti formed from 
metallic surfaces by laser vaporization, 11:51295 (J;US) 
X-Ray Fluorescence 
Analysis of low alloy steels by wavelength dispersive x-ray 
spectrometry. Final report, 11:51652 (R;US) 
MOLYBDENUM 100 
Double Beta Decay 
Double beta decay of molybdenum 100. Annual progress 
report, January 1-December 31, 1986, 11:52643 (R;US) 
MOLYBDENUM 100 TARGET 
Nickel 64 Reactions 
Investigations of nuclear structure and nuclear reactions 
induced by complex projectiles, 11:52579 (R;US) 
MOLYBDENUM ALLOYS 
See also STAINLESS STEEL-316 


Structure 
Use of the inhomogenous linear structure series on the 
j ne 


of some transition metals compounds, 
11:51258 (RA;AT) 
Parameters 


Study of the homogeneity ranges of the kappa-phases in the 
Hf-Mo-(Si, P,  aiartaaaaaalimaaane cy iaaagis 
MOLYBDENUM BORID! 
Crystal Structure 
Structure, defects and properties of some refractory borides, 
11:51330 (RA;AT) 
MOLYBDENUM CARBIDES 
Order-Disorder Transformations 
Order and disorder in transition metal carbides and nitrides: 
imental and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MzC and MeN, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 
(RA;AT) 
Thermal Expansion 
Thermal expansion studies on the subcarbides of the group V- 
VI transition metals, 11:51347 (RA;AT) 
MOLYBDENUM COMPOUNDS 


Study of the homogeneity ranges of the kappa-phases in the 
HEMo-(Si, P, S, Ge, As, Se) systems, 11:51263 (RA;AT) 
MOLYBDENUM NITRIDES 
Electronic Structure 
Self-consistent band structure annd superconductivity in MoN 
and WN, 11:51350 (RA;AT) 
Electron-Phonon Coupling 
Effects of disorder on the superconducting temperature of 
cubic MoN, 11:51345 (RA;AT) 
Order-Disorder Transformations 
experimental and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MzC and M2N, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 
(RA;AT) 
Superconductivity 
Effects of disorder on the superconducting temperature of 
cubic MoN, 11:51345 (RA;AT) 
Self-consistent band structure annd superconductivity in MoN 
and WN, 11:51350 (RA;AT) 
MOLYBDENUM OXIDES 
Crystal Structure 
Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
Electric Conductivity 
Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
Magnetic Properties 
Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
Neutron Reactions 
Inelastic neutron of the low-dimensional conductors 
(TaSes)2I and MosOxs, 11:51321 (R;US) 
MOLYBDENUM SELENIDES 
First example of (MosSes)'sub(infinity) clusters in solution, 
11:51407 (RA;AT) 
Chemical Preparation 
Intercalation reactions of transition metal compounds via 
electron/ion/transfer are the formation of TisS., 
cubic TiS; S2, VS2, CrSez, MosSes, MoeSs), 11:51505 
(RA;AT) 
Chemical Reactions 
Intercalation reactions of transition metal compounds via 
electron/ion/transfer (Examples are the formation of TisS,, 
cubic TiS:; S2, VS2, CrSez, MosSes, MoeSs), 11:51505 
(RA;AT) 
Crystal Structure 
Lattice instabilities in the 
x)Sesub(x), 11:51406 (RA;AT) 
Crystal-Phase Transformations 
Lattice instabilities in the pseudobinary system InMoeS sub(8- 
x)Sesub(x), 11:51406 (RA;AT) 
Electric Conductivity 
On the physical properties of several MsMogX¢ compounds 
(M=group IA, group IIIA metal; X=Se,Te), 11:51424 
(RA;AT) 


WSe, homo- and heterojunctions, 11:51392 (RA;AT) 
Magnetic Susceptibility 
Lattice instabilities in the pseudobinary system InMoeS sub(8- 
x)Sesub(x), 11:51406 (RA;AT) 
On the physical properties of several MzMosXe compounds 
(M=group IA, group IIIA metal; X=Se,Te), 11:51424 
(RA;AT) 


MOLYBDENUM SILICIDES 
Crystal Growth 
Crystal growth and transport of the refractory metal 
disilicides MoSiz and WSie, 11:51328 (RA;AT) 


Thermal Expansion , 
‘emperature of the lattice constants of transition 
metal disilicides, 11:51430 (RA;AT) 


system InMosS sub(8- 





MOLYBDENUM SULFIDES 
Chemical Preparation 


MOLYBDENUM SULFIDES 
Chemical Preparation 
Intercalation reactions of transition metal compounds via 
electron/ion/transfer (Examples are the formation of TisS., 
cubic TiS:; S2, VSz, CrSez, MosSes, MogSs), 11:51505 
(RA;AT) 
Chemical Reactions 
Intercalation reactions of transition metal compounds via 
electron/ion/transfer (Examples are the formation of TisS, 
cubic TiS:; S:, VS, CrSe., MosSes, MosSs), 11:51505 
(RA;AT) 
Crystal Structure 
Lattice instabilities in the pseudobinary system InMogS sub(8- 
x)Sesub(x), 11:51406 (RA;AT) 
Crystal-Phase Transformations 
Lattice instabilities in the pseudobinary system InMogS sub(8- 
__-x)Sesub(x), 11:51406 (RA;AT) 
Magnetic Susceptibility 
Lattice instabilities in the pseudobinary system InMogS sub(8- 
x)Sesub(x), 11:51406 (RA;AT) 
MOLYBDENUM TELLURIDES 
Electric Conductivity 
On the physical properties of several MzMosX~ compounds 
(M=group IA, group IIIA metal; X=Se,Te), 11:51424 
(RA;AT) 


Magnetic Susceptibility 
On the physical properties of several MaMosXe 
(M=group IA, group IIIA metal; X=Se,Te), 11:51424 
(RA;AT) 
MONILIA 
See CANDIDA 
MONITOR CODES 
See EXECUTIVE CODES 
MONITORED RETRIEVABLE STORAGE 
Dose Rates 
ALARA for cask MRS by remote operations, 11:50167 
(RA;US) 
MONITORING (BEAM) 
See BEAM MONITORING 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS (BEAM) 
See BEAM MONITORS 
MONITORS (RADIATION) 
See RADIATION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCLONAL ANTIBODIES 
Diagnostic Uses 
Monoclonal antibodies recognizing single amino acid 
substitutions in hemoglobin, 11:52181 (J;US) 
Labelling 
Radiolabelling of antibodies with indium: Use of 
diethylenetriaminepentaacetic acid (DTPA) as chelating 
agent, 11:52149 (RA;CH) 
MONTANA 


See also POWDER RIVER BASIN 
Oil Fields 
Geoiogical problems related to characterization of clastic 
reservoirs for enhanced oil recovery, 11:49802 (BA;US) 
Oil Shale Deposits 
Geological problems related to characterization of clastic 
reservoirs for enhanced oil recovery, 11:49802 (BA;US) 
Water Reservoirs 
Quantification of Libby Reservoir levels needed to maintain or 
aan reservoir fisheries. Annual report, 1985, 11:50302 
Quantification of Hungry Horse Reservoir water levels needed 
to maintain or enhance reservoir fisheries. Annual report 
1985, 11:50301 (R;US) 
MONTE CARLO METHOD 
Vector Processing 
Monte Carlo methods for radiation 
computers, 11:53136 (BA;US) 


analysis on vector 


MORDENITE 
Crystal Structure 
Natural zeolites and clays - promising media for selective 
radioisotope partition/immobilization, 11:50089 (RA;US) 
MULTICHARGED IONS 
Ions with charge 3 and above. Coordinate the above descriptor 
with a descriptor for the specific ion. 
Collisions 
Interaction of slow multiply charged ions with surfaces, 
11:52412 (RA;AT) 
MULTI-ELEMENT ANALYSIS 
For analysis of 2 or more elements or isotopes of different 
elements. 
Number Codes 
Computer programme for use in the development of multi- 
element X-ray-fluorescence methods of analysis (The 4- 
FORMAT.W programme), 11:51479 (R;ZA) 
MULTILAMELLAR LIPID VESICLES 
See LIPOSOMES 
MULTIPLICITY 
Distribution Functions 
e*-e~ hadronic multiplicity distributions: negative binomial or 
Poisson, 11:52517 (R;US) 
MULTIPLIER TUBES 
See ELECTRON MULTIPLIERS 
MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTIVARIATE ANALYSIS 
Multivariate correlations between of metal ions and 
their acute toxicity in mice, 11:52242 (R;US) 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 


of the workshop on radiation damage to wire 
chambers, 11:51841 (R;US) 
Physical Radiation Effects 
Proceedings of the workshop on radiation damage to wire 
chambers, 11:51841 (R;US) 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
Combustion 
Environmental impact of co-combustion of coal and municipal 
waste - organic compounds, 11:49754 (R;US) 
Operational studies of the UKAB municipal solid waste 
incineration plant at Uppsala, 11:50288 (R;SE;In Swedish) 
Waste Disposal 
Public waste management and the ocean choice, 11:51172 
(R;US) 
Waste Product Utilization 
Municipal waste to energy: an annotated bibliography of US 
Department of Energy contractor reports, 11:51166 (R;US) 
MUON PAIRS 
Pair Production 
Production of hadrons and leptons at high p/sub t/ and pairs 
at high mass, 11:52456 (R;US) 
MUON REACTIONS 
Fission 
Importance of the giant resonances in hadron and muon 
induced fission, 11:52669 (R;DE;In German) 
Studies on the reaction mechanism of the muon induced 
nuclear fission, 11:52668 (R;DE;In German) 
Inelastic Scattering 
Polarization transfer in inelastic 
the EMC effect, 11:52701 (BA;US) 
Spin-Lattice Relaxation 
m* SR studies on pure MnF> and site-diluted (Mn/sub 
0.5/Zn/sub 0.5/)Fe, 11:51369 (R;US) 
MUON-CATALYZED FUSION 
Production of muons for fusion catalysis in a magnetic mirror 
configuration. Revision 1, 11:53020 (R;US) 


and pionic models of 





MUONIC ATOMS 
Spontaneous Fission 
Importance of the giant resonances in hadron and muon 

induced fission, 11:52669 (R;DE;In German) 
MUONIUM 
Decay 
Thermal muonium in vacuum, 11:52524 (R;CA) 
Emission 
Thermal muonium in vacuum, 11:52524 (R;CA) 
Production 
Thermal muonium in vacuum, 11:52524 (R;CA) 
MUON-NUCLEON INTERACTIONS 
Deep Inelastic Scattering 
Measurement of the nucleon structure function in iron using 
215- and 93-GeV muons, 11:52632 (J;US) 
MUONS 


Rare decays, 11:52631 (R;CA) 
Knight Shift 
Muon spin relaxation in CeCusSis and muon 
various heavy-fermion systems, 11:51198 (R;US) 


Particle 
scalar or pseudoscalar bosons in pe transitions, 


shift in 


Decay 
Limits on light 
11:52525 (R;CA) 
Spin-Lattice Relaxation 
Muon spin relaxation in CeCusSis and muon Knight shift in 
various heavy-fermion systems, 11:51198 (R;US) 
MURR REACTOR 
Risk Assessment 
Analysis of loss of flow accident for MURR 20 MW power 
upgrade project, 11:50723 (RA;US) 
Fuels 


Decay heat and radiation from spent fuel for MURR upgrade 
power project, 11:50676 (RA;US) 
VITE 


Trace elements in feldspars and micas in granite pegmatites 
from northern Minas Gerais (Distribution and analysis), 
11:52311 (R;BR;In Portuguese) 


Cumberlandian Mollusk Conservation Program. Activity 4: 
artificial culture, 11:52077 (R;US) 


Cumberlandian Mollusk Conservation Program. Activity 4: 
artificial culture, 11:52077 (R;US) 
MUTAGENESIS 
Radiation mutagenesis, chemical mutagenesis, the REC 
concept and its underlying assumptions, 11:52226 (RA;AU) 
MUTATIONS 


See also CHROMOSOMAL ABERRATIONS 
SOMATIC MUTATIONS 


Monoclonal antibodies recognizing single amino acid 
substitutions in hemoglobin, 11:52181 (J;US) 
MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 


Response Functions 
Analysis of response characteristics of NalI(T1) scintillation 
detectors to cosmic ray, 11:51819 (R;JP;In Japanese) 
NAL SYNCHROTRON 


See FERMILAB ACCELERATOR 


ee OS 
of damage functions for atmospheric degradation of 
ar so 11:51994 (R;US) 


Research 
American network - a method for measuring depositions, 
11:51972 (RA;DE;In German) 


NAPHTHALENE 
Electron Transfer 
Geminate reverse electron transfer in a photogenerated i ion- 
pair. Mechanism of 1,4-dicyanonaphthalene sensitized 
formation from stilbene oxides, 11:51557 (J;GB) 
Photolysis 
Geminate reverse electron transfer in a photogenerated ion- 
pair. Mechanism of 1,4-dicyanonaphthalene sensitized ylide 
formation from stilbene oxides, 11:51557 (J;GB) 
NAPHTHENES 
See CYCLOALKANES 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ACID PRECIPITATION ASSESSMENT PR 
See NAPAP 
NATIONAL DEFENSE 
See also BALLISTIC MISSILE DEFENSE 
Expert Systems 
Design of an intelligent tutoring 
recognition, 11:53103 —) 
NATIONAL ENERGY PLAN 
National Energy Policy Plan projections to 2010, 11:50916 
(R;US) 
Reviews 
National energy policy plan. Summary, 11:50856 (R;US) 
NATIONAL ENERGY SECURITY CORPORATION 
See SYNTHETIC FUELS CORPORATION 
NATIONAL OCEANIC AND ATMOSPHERIC ADMINIST 
See US NOAA 
NATIONAL ORGANIZATIONS 


system (ITS) for aircraft 


Act No. 1069/1983 setting up a Radiation Protection Centre, 
11:53141 (R;FIIn Finnish) 
Ordinance No. 190/1984 on the Radiation Protection Centre, 
11:53142 (R;FI;In Finnish) 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL REACTOR TESTING STATION BURST FA 
See PBF REACTOR 
NATIONAL SYNCHROTRON LIGHT SOURCE 


See NSLS 
NATURAL GAS 
Combustion 


Slagging retrofit pulsed coal combustor. Quarterly progress 
report, April-June 1986, 11:49753 (R;US) 


Exploration 
Federal offshore statistics, 1984. Leasing, 
production, and revenues, 11:50925 (R;US) 
Fuel Consumption 
Natural Gas Monthly, June 1986 (Contains glossary), 11:49895 
(R;US) 


Natural Gas Monthly, June 1986 (Contains glossary), 11:49895 
(R;US) 


Leasing 
Federal offshore statistics, 1984. Leasing, 
production, and revenues, 11:50925 (R;US) 


Migration 
Case study of gas migration in the Wasatch and Mesaverde 
Formations of the Piceance Basin, Colorado, 11:49894 
(BA;US) 
Prices 


Natural Gas Monthly, June 1986 (Contains glossary), 11:49895 
(R;US) 


Production 
Federal offshore statistics, 1984. Leasing, 
production, and revenues, 11:50925 (R;US) 
well report. Volume II. Well 
workover and testing, February 1982-October 
1985. T-F and S/DOE Gladys McCall No. 1 well, Cameron 
Parish, Louisiana. Appendices 8-12. Final report, 11:50375 
(RUS) 





NATURAL GAS 
Production 


Natural Gas Monthly, June 1986 (Contains glossary), 11:49895 
(R;US) 


Degree to which natural gas is dissociated during thermal 
oxidation pyrolysis, 11:49903 (TJ;GB) 


Pacific summary report/index, November 1984-May 1986, 
11:49868 (R;US) 
Sales 
Natural Gas Monthly, June 1986 (Contains glossary), 11:49895 
(R;US) 
Supply and Demand 
Petroleum, natural gas and coal 1984, 11:49867 (R;DE;In 
German) 
Underground Storage 
Natural Gas Monthly, June 1986 (Contains glossary), 11:49895 
(R;US) 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
Evaluation 


Development of petrophysical techniques for evaluating tight- 
gas sands. Annual technical report, March 1985-March 1986, 
11:49900 (R;US) 

Exploitation 

Pacific summary report/index, November 1984-May 1986, 

11:49868 (R;US) 


Exploration 
= 4D seismology, 11:49765 (BA;US) 
Pacific summary report/index, November 1984-May 1986, 
11:49868 (R;US) 
Flow Models 
Case study of gas migration in the Wasatch and Mesaverde 
Formations of the Piceance Basin, Colorado, 11:49894 
(BA;US) 
Geologic Traps 
Gas occurrence in Piceance Basin, Colorado, 11:49891 
(RA;US) 


Hydraulic Fracturing 

Development of petrophysical techniques for evaluating tight- 
gas sands. Annual technical report, March 1985-March 1986, 
11:49900 (R;US) 

Tight Gas Sands Research Program: field operations and 
analysis. Operating GRI’s mobile and control facility. 
Annual report, January 1985-December 1985, 11:49898 
(R;US) 

Tight gas sands research program: field operations and 
analysis. Cooperative well report, Ashland exploration, 
S.F.0.T. No. 1, Nacogdoches, N.W. Field, Nacogdoches 
County, Texas. Report for November 1984-October 1985, 
11:49899 (R;US) 

Leasing 

Pacific summary report/index, November 1984-May 1986, 

11:49868 (R;US) 


Engineering 
Tight Gas Sands Research Program: field operations and 
analysis. Operating GRI's mobile testing and control facility. 
Annual report, January 1985-December 1985, 11:49898 
(R;US) 
Tight gas sands research 


County, Texas. Report for November 1984-October 1985, 
11:49899 (R;US) 
Reservoir Rock 
Rock matrix analysis of eastern gas shale and western tight gas 
sands. Final report, October 1, 1983-December 31, 1984, 
11:49892 (R;US) 
Assessment 


Pacific summary report/index, November 1984-May 1986, 
11:49868 (R;US) 


Development 
Gas occurrence in Piceance Basin, Colorado, 11:49891 
(RA;US) 
Seismic Surveys 
Modeling 4D seismology, 11:49765 (BA;US) 
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Well Logging 
The effect of stress-dependent 
and well testing, 11:49893 (J;US) 
NATURAL GAS INDUSTRY 
See also LNG INDUSTRY 
Offshore Operations 

OCS (Outer Continental Shelf) oil and gas - an environmental 
assessment. Volume 1, 11:49873 (R;US) 

OCS (Outer Continental Shelf) oil and gas - an environniental 
assessment. Volume 2. Appendix A - appendix K, 11:49874 
(R;US) 

OCS (Outer Continental Shelf) oil and gas - an environmental 
assessment. Volume 3. Effect of natural phenomena on OCS 
gas and oil development, 11:49875 (R;US) 

OCS (Outer Continental Shelf) oil and gas - an environmental 
assessment. Volume 4. Potential onshore effects of oil and 
gas production on the Atlantic and Gulf of Alaska Outer 
Continental Shelf, 11:49876 (R;US) 

NATURAL GAS WELLS 


Explosive Fracturing 
A ewe technology for multiple-fracturing 
wellbores to enhance gas recovery: application and results in 
Devonian shale, 11:49901 G; Us) 
Fracturing 
Gas-driven fracture propagation, 11:49902 (J;US) 
Production 
The effect of stress-dependent 
and well testing, 11:49893 (J;US) 
Testing 
The effect of 
and well testing, 11:49893 (J;US) 
NATURAL LIGHTING 
See DAYLIGHTING 
NAVAL OIL SHALE RESERVES 
Gas Flow 
Case study of gas migration in the Wasatch and Mesaverde 
Formations of the Piceance Basin, Colorado, 11:49894 
(BA;US) 
NEGATIVE IONS 
See ANIONS 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEODYMIUM 150 TARGET 
Titanium 48 Reactions 
Investigations of nuclear structure and nuclear reactions 


induced by complex projectiles, 11:52579 (R;US) 
NEODYMIUM ALLOYS 
Magnetism 


on gas production 


on gas production 


on gas production 


Magnetic ordering at low temperatures in some random 
superconducting and insulating compounds, 11:51389 (R;NL) 

Magnetic ordering in intermetallics of the ThCraSie type, 

11:51252 (RA;AT) 


Magnetic ordering at low temperatures in some random 
jucting and insulating compounds, 11:51389 (R;NL) 
NEODYMIUM COMPOUNDS 
See also NEODYMIUM OXIDES 
NEODYMIUM SILICIDES 
Crystal Structure 
New ReRhizX7 compounds structurally related to ZraFei2P; 
type, 11:51417 (RA;AT) 
Lattice Parameters 
New ReRhizX; compounds structurally related to ZraFei2P7 
type, 11:51417 (RA;AT) 
NEODYMIUM LASERS 
Design 


Solid-state amplifiers: si 
results, 11:52959 (RA;US) 
Energy Absorption 
Single-segment amplifier: models and calculations, 11:52960 
(RA;US) 
Energy Losses 
Pump uniformity and end effects, 11:52962 (RA;US) 


it amplifier: experimental 
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Energy Storage 
Single-segment amplifier: models and calculations, 11:52960 
(RA;US) 
Fluorescence 


Impurity quenching, 11:52969 (RA;US) 
Nd spectra, 11:52970 (RA;US) 
Frequency Converters 
Nova frequency-conversion-array development, 11:52973 
(RA;US) 
Optical Pumping 
Chemical ree 11:52964 (RA;US) 
performance on gas fill and bore size, 
11:52963 AUS) 


Electron-beam-pumped phosphors, 11:52965 (RA;US) 
Pump uniformity and end effects, 11:52962 (RA;US) 
Performance 


Solid-state amplifiers: single-segment amplifier: experimental 
results, 11:52959 (RA;US) 


Q-Switching 
Plasma-electrode pockels cell, 11:52974 (RA;US) 
Radiation Transport 
Radiation transport, 11:52961 (RA;US) 
Specifications 
Sub-nanosecond, four-frame, holographic interferometry 
diagnostics, 11:52796 (BA;NL) 
NEODYMIUM OXIDES 
Color 
Oxides MsSbsO12 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 
(RA;AT) 


Crystal Structure 
Oxides MsSbsOi12 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 


(RA;AT) 
NEODYMIUM SILICIDES 
Crystal Structure 
Structural and magnetic properties 
silicides, 11:51411 (RA;AT) 


Magnetization 
Structural and magnetic properties of the new REMnSis 
silicides, 11:51411 (RA;AT) 
NEON 
Antiproton Reactions 
Low energy antiproton annihilation on nuclei, 11:52604 
(BA;US) 
Ton-Atom Collisions 
Radiative charge transfer and radiative association of helium 
ions with neon atoms, 11:52438 eo 
Translational energy spectroscopy of single electron capture in 
Ar*™ -He, Ne collisions (0.5 - 5 keV), 11:52403 (RA;AT) 


of the new REMnSie 


Large amplitude nuclear collective motion and the quantized 
ATDHF theory, 11:52686 (R;DE) 
NEON 22 REACTIONS 
‘Nucleus Reactions 
Deexcitation of the complete fusion nucleus /sup 155/Tb, 
11:52648 (J;US) 
Heavy Ion Fusion Reactions 
Deexcitation of the complete fusion nucleus /sup 155/Tb, 
11:52648 (J;US) 
NEON IONS 
Ion-Atom Collisions 
Electron capture from Li(2s) by singly charged ions - a 
systematic study, 11:52381 (RA;AT) 
State-selective electron capture from Li(2s) into Ne** and Ar* 
studied with translational energy spectroscopy, 11:52382 
(RA;AT) 


Measurement of excitation cross sections in collisions of He*, 
Ne*, Ar*, N*, N*s, O*2, H*: and H*s ions with CF,, 
11:52375 (RA;AT) 

NEOPLASMS 


See also CARCINOMAS 
GLIOMAS 


Diagnosis 
ECT with /sup 123/I-labeled fragments of anti-CEA 
monoclonal antibodies in colo-rectal cancer, 11:52145 
(RA;CH) 
Hazard and efficiency of X-ray diagnostic investigations, 
11:52174 (R;NL;In Dutch) 
Radioinduction 
CIRRPC (Committee on Interagency Radiation Research and 
Policy Coordination) scientific report on the draft report of 
the Ad Hoc Working Group to develop 
radioepidemiological tables, 11:52233 (R;US) 
CIRRPC (Committee on Interagency Radiation Research and 
Policy Coordination) scientific report on the report of the 
Ad Hoc Working Group to Develop Radioepidemiological 
tables, 11:52234 (R;US) 
Rat as animal model in breast cancer research: a 
histopathological study of radiation- and hormone-induced 
tat mammary tumors, 11:52228 (R;NL) 


Solubility 
Solubilities and speciation of selected transuranium ions. A 
comparison of a non-complexing solution with a 
groundwater from the Nevada Tuff site, 11:51564 (J;DE) 
Tuff reaction vessel experiment, 11:51442 (R;US) 
NEPTUNIUM 237 
Valence 
Actinide valences in borosilicate glass, 11:51563 (J;DE) 
NEPTUNIUM 237 TARGET 
Fission 
Studies on the reaction mechanism of the muon induced 
nuclear fission, 11:52668 (R;DE;In German) 
NEPTUNIUM CARBONATES 
X-Ray Diffraction 
Carbonates and oxides of (V)- and (VI)-valent actinides, 
11:49925 (R;DE;In German) 
NETHERLANDS 
Radioactive Waste Storage 
Prospects of interim storage in the Netherlands of irradiated 
fuel elements and fission products. Final draft, 11:50125 
(R;NL;In Dutch) 
NEUTRAL PARTICLES 
Particle Production 
ic production of spinless neutral particles in 
heavy-ion collisions, 11:52690 (J;US) 
NEUTRALIZATION (BEAM) 
See BEAM NEUTRALIZATION 
NEUTRALIZATION (CHEMICAL) 
See PH VALUE 
NEUTRINO OSCILLATION 
Limits on neutrino oscillations in the Fermilab narrow band 
beam, 11:52453 (R;US) 
Review of neutrino masses and oscillations, 11:52454 (R;CH) 
NEUTRINO REACTIONS 
Quasi-Elastic Scattering 
Exploration of the spin-isospin nuclear response function by 
neutrinos, 11:52689 (R;FR) 
Functions 
Exploration of the spin-isospin nuclear response function by 
neutrinos, 11:52689 (R;FR) 
NEUTRINO-NUCLEON INTERACTIONS 
Charged-Current Interactions 
High precision measurement of sin*theta/sub W/ in semi- 
leptonic neutrino interactions, 11:52474 (RA;US) 
Neutral-Current Interactions 
High precision measurement of sin*theta/sub W/ in semi- 
leptonic neutrino interactions, 11:52474 (RA;US) 
NEUTRINOS 
See also COSMIC NEUTRINOS 


Review of neutrino masses and oscillations, 11:52454 (R;CH) 
NEUTRON ABSORBERS 
See also BURNABLE POISONS 





NEUTRON ABSORBERS 
Materiais Testing 


Materials Testing 
Behavior of high-density spent-fuel storage racks, 11:50028 
(R;US) 
Reactivity Worths 
Investigations of an emergency shut-down system using small 


NEUTRON ACTIVATION ANALYSIS 


See ACTIVATION ANALYSIS 
NEUTRON REACTIONS 


NEUTRON CAMERAS 
Computerized Simulation 
Penumbral imaging for neutrons, 11:52944 (RA;US) 


Methods 
New electronically black neutron detectors, 11:51835 (J;NL) 
Performance 
CR-39 reproducibility in thermal neutron, 11:50604 (RA;US) 
Sensitivity 
CR-39 reproducibility in thermal neutron, 11:50604 (RA;US) 
Threshold Detectors 


measurement of high-energy neutrons. Sandstone report No. 
18, 11:51904 (R;US) 
NEUTRON DIFFUSION EQUATION 
Analytical Solution 

Exact analytic solution for several forms of the 1-D. diffusion 

equation, 11:50606 (RA;US) 
Computer Calculations 

Inclusion of nodal option in diffusion conventional codes, 

11:53079 (RA;BR;In Portuguese) 
D Codes 

New approximation method for solving three dimensional 
neutron diffusion equation by neutron leakage iteration 
technique (DIFFUSION-ACE computer code), 11:50622 
(R;JP;In Japanese) 

Finite Difference Method 

Inclusion of nodal option in diffusion conventional codes, 
11:53079 (RA;BR;In Portuguese) 

New approximation method for solving three dimensional 
neutron diffusion equation by neutron leakage iteration 
technique (DIFFUSION-ACE computer code), 11:50622 
(R;JP;In Japanese) 

One-Dimensional 
Exact analytic solution for several forms of the 1-D diffusion 
equation, 11:50606 (RA;US) 
NEUTRON DOSIMETRY 
Dose Equivalents 
Axial kerma and dose equivalent for neutrons in the ICRU- 
sphere, 11:52716 (R;DE) 
Kerma 
Axial kerma and dose equivalent for neutrons in the ICRU- 
sphere, 11:52716 (R;DE) 
NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON FLUX 
Distribution 
arene or rm ae epider sly fo -- ” gummmm 
blanket experiment, 11:52832 


pseudo-harmonic method for calculating 
pertubed flux, 11:53077 (RA;BR;In Portuguese) 
Fluctuations 


Fluctuations of inlet coolant temperature as neutron noise 
source in two-group theory of nuclear reactor, 11:50619 
(R;PL;In Polish) 

Mathematical Models 

Accuracy of nodal and simplified-Ps fluxes in 

benchmark tests, 11:50599 (R;US) 
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Application of the pseudo-harmonic method for calculating 
pertubed flux, 11:53077 (RA;BR;In Portuguese) 
N Codes 
ial 
cided tipsauneh hac eumenant distributions calculations 
(NODID code), 11: 53075 (R-BR:In Portuguese) 
NEUTRON FLUX DENSITY 
See NEUTRON FLUX 
NEUTRON LOGGING 
Neutron Activation Analyzers 
Development of a probe by neutron activation for chemical 
analysis in drillings, 11:51870 (R;FR;In French) 
Nondestructive Analysis 
Development of a probe by neutron activation for chemical 
analysis in drillings, 11:51870 (R;FR;In French) 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 


ings of 6th short conference on neutron radiography, 
11:51658 (R;JP;In Japanese) 
Uses 
Neutron radiography, 11:51662 (RA;MY) 
NEUTRON REACTIONS 
Capture 


R-matrix analysis of the **Pu cross sections up to 1 keV, 
11:52671 (R;US) 

Spherical optical model potential for the Re/Os stellar 
nucleosynthesis chronometer from s-italic-wave neutrons on 
/sup 186,187,188/Os, 11:52345 (J;US) 

Charge-Exchange Reactions 

(a,p) and the (anti p,anti n) reactions as probes of isovector 

giant resonances, 11:52651 (BA;US) 
Computer Calculations 
Application of computer technique in routine cae 
activation analysis using high resolution gamma ra 
(SAWAPS and MAZYG codes), 11 "53084 
(R;PL;In Polish) 
Cross Sections 

Adjust of effective cross sections of some actinides in 

inventory calculation with HAMOR-2, 11:52667 (RA;BR;In 


Portuguese) 
R-matrix analysis of the **Pu cross sections up to 1 keV, 
11:52671 (R;US) 
Standard cross-section data, 11:52593 (BA;US) 
Elastic Scattering 
Neutron 


studies in the actinide region. Progress 
report, December 1, 1985-July 30, 1986, 11:52665 (R;US) 

Spin observables in scattering at intermediate 
energy, 11:52594 (R;US) 

Structure of '°O from measurement and R-matrix analysis of 
sigma(theta) for *O(n,n)"*O and *O(n,n’)*Osup(*) (1.98 
MeV), 11:52615 (J;NL) 

Fission 
R-matrix of the *°Pu cross sections up to 1 keV, 
11:52671 (R;US) 
Gamow-Teller Rules 
(n,p) reaction studies, 11:52610 (R;US) 
Giant Resonance 


(n,p) and the (anti p,anti n) reactions as probes of isovector 
giant resonances, 11:52651 (BA;US) 
Helium 4 Target 
Excimer fluorescence of rare gases by neutron-alpha reaction 
in cylindrical thin film boron-10, 11:50608 (RA;US) 
Inelastic Scattering 
Inelastic neutron scattering of the low-dimensional conductors 
(TaSes)al and MosOss, 11:51321 (R;US) 
ere eee 
;US) 
Neutron scattering studies in the actinide region. Progress 
report, December 1, 1985-July 30, 1986, 11:52665 (R;US) 
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Structure of 1°O from measurement and R-matrix analysis of 
sigma(theta) for **O(n,n)**O and “O(n,n’)*Osup(*) (1.98 
MeV), 11:52615 (J;NL) 

M Codes 
Application of computer technique in routine neutron 
activation analysis high resolution gamma ray 
(SAWAPS and MAZYG codes), 11: "53084 
(R;PL;In Polish) 
Methods 

Absolute neutron reaction rate measurements as tests of 
diffusion calculations in a thick LMFBR blanket mock-up, 
11:50573 (RA;US) 

Nuclear Data Collections 

Complete AMPX-II 123 group neutron cross-section library 
production and testing for criticality safety calculations, 
11:50495 (R;IT) 

R Matrix 

R-matrix analysis of the *®Pu cross sections up to 1 keV, 

11:52671 (R;US) 
S Codes 

Application of computer technique in routine neutron 
activation analysis using high resolution gamma ray 
spectrometry (SAWAPS and MAZYG codes), 11:53084 
(R;PL;In Polish) 

Total Cross Sections 

Neutron total cross section of /sup 40/Ca and cross section 

difference of /sup 44/Ca-/sup 40/Ca, 11:52633 (J;US) 
NEUTRON SOURCE FACILITIES 
Development of magnetic mirror systems for nuclear testing 
applications, 11:52876 (R;US) 
NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 
Deuteron Reactions 
Be(d,n) source at a modest facility, 11:52607 (R;US) 
Absorption 


Energy-deposition rates and radial and polar Compton currents 
from gamma-ray and neutron sources in the intermediate- 
altitude range. Technical report, March 1967-March 1968, 
11:52347 (R;US) 

G Codes 

PUNCH. GENIE MK.2.2 manual. A language for spectrum 

manipulation and display, 11:52714 (R;GB) 
Neutron Transport 

UW MCNP source patch for the EPFL Haefely source. EPFL 

(Swiss) fusion-fission hybrid experiment, 11:52829 (R;US) 


PUNCH. GENIE MK.2.2 manual. A language for spectrum 
manipulation and display, 11:52714 (R;GB) 
NEUTRON SPECTROMETERS 


Resolution 
Resolution function of the time-of-flight neutron spectrometer 
in inverse geometry at the IBR-2 reactor, 11:50587 (R;SU;In 
Russian) 
Monochromators 
Time of flight as a monochromatization technique for SANS, 
11:51788 (R;FR) 
Pulsed Neutron Techniques 
Coded pulsing method and its application in neutron physics 
devices, 11:51853 (R;PL;In Polish) 
Time-of-Flight Method 
Time of flight as a monochromatization technique for SANS, 
11:51788 (R;FR) 
NEUTRON SPECTROSCOPY 
Data Acquisition Systems 
Data acquisition and processing system for time-of-flight 
neutron experiments, 11:51802 (R;SU;In Russian) 
Time-of-Flight Spectrometers 
Analysis of inelastic neutron from a time-of- 


scattering 
flight spectrometer with filter detector, 11:51827 (R;US) 
NEUTRON STARS 


Hyperons in neutron stars, 11:52340 (R;US) 
NEUTRON TEMPERATURE 
Methods 
Measurement of reactor neutron temperature, 11:50603 
(RA;US) 


NEUTRON THERAPY 
Workshop on neutron capture therapy, 11:52139 (R;US) 
NEUTRON TRANSPORT 
E Codes 
HEXANN-EVALLU - a Monte Carlo program system for 
pressure vessel neutron irradiation calculation, 11:50626 
(RFD 


Finite Element Method 
Development of three-dimensional transport code by the 
double finite element method, 11:53091 (RA;JP;In Japanese) 
H Codes 
HEXANN-EVALLU - a Monte Carlo program system for 
pressure vessel neutron irradiation calculation, 11:50626 
(RFD 


Integral Calculus 
Development of three-dimensional neutron transport code 
based on direct integration method, 11:53092 (RA;JP;In 
Japanese) 
Monte Carlo Method 
Present status of transport code development based on Monte 
Carlo method, 11:53087 (RA;JP;In Japanese) 
P Codes 
Development of three-dimensional neutron transport code 
based on direct integration method, 11:53092 (RA;JP;In 
Japanese) 
Three-Dimensional Calculations 
Retrospective and prospective survey of three-dimensional 
transport calculations, 11:53086 (RA;JP;In Japanese) 
NEUTRON TRANSPORT THEORY 
Finite Element Method 
Application of finite element method in the solution of 
transport equation, 11:52712 (RA;BR;In Portuguese) 
Discontinuous finite element method for solving the two 
dimensional neutron transport equation on Lagrangian 
meshes, 11:52708 (R;FR) 
NEUTRONS 
Electric Dipole Moments 
CP violation: K neutral and electric dipole moment of neutron, 
11:52541 (RA;FR;In French) 
Half-Life 
Reexamination of the bound to the number of 
neutrino flavors, 11:52334 (R;US) 
NEVADA 
Volcanoes 
Investigation of a fossil system, Hamblin-Cleopatra 
Volcano, Clark County, Nevada. Final technical report, 
11:52279 (R;US) 
NEVADA TEST SITE 
Air Pollution Monitoring 
Results of recent 1983 NHs and N2O, spill tests, 11:52011 
(BA;US) 
Neutron Logging 
Monte Carlo studies of neutron water content 
determinations, 11:51908 (RA;US) 


Aerial radiological survey of Areas 18 and 20 Nevada Test 
Site. Date of survey: October-November 1980, 11:52050 
(R;US) 

NEW JERSEY 
Radiation Monitoring 

Middlesex Sampling Plant and Middlesex Municipal Landfill. 
Annual site environmental report, calendar year 1985. 
Formerly Utilized Sites Remedial Action Program 
(FUSRAP) (FUSRAP), 11:50173 (R;US) 

Wayne Interim Storage Site. Annual site environmental report, 
calendar year 1985. Formerly Utilized Sites Remedial Action 
Program (FUSRAP) (FUSRAP), 11:50174 (R;US) 

Remedial Action 


Middlesex Sampling Plant and Middlesex Municipal Landfill. 
Annual site environmental report, calendar year 1985. 
Formerly Utilized Sites Remedial Action Program 
(FUSRAP) (FUSRAP), 11:50173 (R;US) 

Wayne Interim Storage Site. Annual site environmental report, 
calendar year 1985. Formerly Utilized Sites Remedial Action 
Program (FUSRAP) (FUSRAP), 11:50174 (R;US) 
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NEW MEXICO 
Coal Deposits 
Quality assessment of strippable coals in New Mexico, Year 1, 
Phase 2, Fruitland and Cleary coals in the San Juan Basin of 
northwestern New Mexico. Final report, 31 August 1984-31 
January 1986, 11:49717 (R;US) 
Geothermal Resources 
Fractured geothermal reservoir growth induced by heat 
extraction, 11:50383 (BA;US) 
Hazardous Materials 
New Mexico Hazardous Materials Emergency 
Program: planning process, 11:50035 (RUS) 
Oil Fields 
In-situ combustion in the Lower Hospah Formation, McKinley 
County, New Mexico, 11:49824 (BA;US) 
NEW ZEALAND 
Geothermal Resources 
Development model for geothermal reservoirs, 11:50380 
(BA;US) 
Oysters 
Cadmium intake via oysters and health effects in New Zealand: 
cadmium intake, metabolism and effects in people with a 
high intake of oysters in New Zealand. Report for October 
1980-March 1982, 11:52254 (R;NZ) 
NICKEL 
Catalytic Effects 
Bulk metals as HDN catalysts, 11:49659 a 
Catalytic methods for improved coal li 
hydrotreating. Quarterly report No. 3, March ies 22, 
1986, 11:49658 (R;US) 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 12, May 1-July 31, 1986, 11:49657 (R;US) 
New approaches to enhance hydrodenitrogenation of coal 
liquids, 11:49660 (RA;US) 
Chemical Reactions 
Shock-induced solid-state chemical reactivity studies using 
time-resolved radiation pyrometry (Between nickel and 
aluminum), 11:51289 (R;US) 
Crystal Structure 
Prediction of the idealized composition of compounds with 
centred trigonal prisms in R-Ni-Si systems, 11:51400 
(RA;AT) 
Electrochemical Corrosion 
Passive film formation on metals in thionyl-chloride 
electrolytes for lithium batteries, 11:51287 (R;US) 
Oxidation 
Evolution of the nickel/zirconia interface (Oxidation at 
900°C), 11:51275 (R;US) 
Passivation 
Passive film formation on metals in thionyl-chloride 
electrolytes for lithium batteries, 11:51287 (R;US) 
Shock Waves 
Shock-induced solid-state chemical reactivity studies using 
time-resolved radiation p (Between nickel and 
aluminum), 11:51289 (R;US) 
Sorptive Properties 
‘ou on metal surfaces]. Final technical report, 11:51206 


Interaction of fast N*s ions with a Ni(111) surface, 11:52418 
(RA;AT) 
X-Ray Fluorescence Analysis 
Analysis of low alloy steels by wav dispersive x-ray 
spectrometry. Final report, 11:51652 (R;US) 
NICKEL 58 TARGET 
Charge-Exchange Reactions 
/sup D/NN(O°) measurement for the **Ni(p-vector,n- 
vector)®*Cu reaction at 80 MeV, 11:52634 (BA;US) 
Fluorine 19 Reactions 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
Neon 20 Reactions 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
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Nitrogen 14 Reactions 
Observation of high energy electromagnetic dipole radiation in 
14N + Ni reactions at Esub(ab)/A = 35 MeV, 11:52639 
G;NL) 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
Proton Reactions 
/sup D/NN(O°) measurement for the °*Ni(p-vector,n- 
vector)®*Cu reaction at 80 MeV, 11:52634 (BA;US) 
Spin Flip 
/sup D/NN(O°) measurement for the **Ni(p-vector,n- 
vector)®*Cu reaction at 80 MeV, 11:52634 (BA;US) 
NICKEL 60 TARGET 
Oxygen 16 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
NICKEL ADDITIONS 
See also STEEL-1SKH2MFA 
Metallurgical Effects 
Effects of micro-alloying on the fatigue crack resistance of 
structural steel, 11:51302 (TJ;GB) 
NICKEL ALLOYS 


See also CHROMIUM-NICKEL STEELS 
INVAR 
MARAGING STEELS 


their mechanical properties 
thermal annealing, 11:51219 (R;DE) 
Chemical Reaction Kinetics 


Influence of inert gases upon hydrogen isotopes absorption and 
desorption by MmNisub(4.5)Alsub(0.5), 11:51504 (RA;AT) 


Hybridization effect on excess entropy of transition metal 
based alloys, 11:51266 (RA;AT) 
Formation Heat 
Enthalpy effects in the Gd-Ni intermetallic compounds, 
11:51265 (RA;AT) 
Fracture Properties 
The effects of high ic fields on the microstructure and 
toughness of cryogenic 9Ni steel, 11:51316 (BA;US) 
Structure 


Hyperfine 
Temperature dependence of the °’Fe hyperfine magnetic field 
distribution in Fe-Ni, 11:51298 (J;NL) 


Magnetic Fields 
Temperature of the *’Fe hyperfine magnetic field 
distribution in Fe-Ni, 11:51298 (J;NL) 
Susceptibility 


Magnetic and thermoelectric properties of single crystal CoTe 
and NiTe, 11:51264 (RA;AT) 
The effects of high magnetic fields on the microstructure and 
toughness of cryogenic 9Ni steel, 11:51316 (BA;US) 
Microstructure 
The effects of high magnetic fields on the microstructure and 
toughness of cryogenic 9Ni steel, 11:51316 (BA;US) 


Influence of the thickness of amorphous FesoNisoBao ribbons on 
under neutron-irradiation and 


mechanisms in thermal barrier coatings, 11:51274 


(R;US) 
Radiation Effects 
Ion-induced spinodal-like compositional micro-oscillations in 
Fe-35Ni and its consequences on phase stability, 11:51221 


(R;US) 

Stability during thermal annealing of micro-oscillations 
developed in Fe-35.5Ni-7.5Cr during neutron irradiation, 
11:51220 (R;US) 

Seebeck Effect 

Magnetic and thermoelectric properties of single crystal CoTe 

and NiTe, 11:51264 (RA;AT) 


Gibbsian surface segregation in Cu-Ni alloys, 11:51294 (J;US) 


Sorptive Properties 
Influence of inert gases upon hydrogeri isotopes absorption and 


desorption by MmNisub(4.5)Alsub(0.5), 11:51504 (RA;AT) 





2853S / ERA-11/22 


Stability 
chemistry, stability and order in ternary metallic 
pnictides, 11:51401 (RA;AT) 
Structural Chemical Analysis 
Crystal chemistry, stability and order in ternary metallic 
pnictides, 11:51401 (RA;AT) 
NICKEL BASE ALLOYS 
See also HASTELLOY C 
Corrosion 
Corrosion evaluation of alloys for nuclear waste processing, 
11:51213 (R;US) 
Test methods for selection of materials of construction for 
high-level radioactive waste vitrification. Revision, 11:51211 


In vitro and in vivo carcinogenesis of metals and their 
compounds produced by coal combustion. 
September 1982-August 1984, 11:52245 (R;US) 
Density 
Densities and apparent molal volumes of aqueous nickel 
chloride at 25°C, 11:51517 (J;US) 
NICKEL COMPLEXES 
Electron Spin Resonance 
Molecular characterization of nickel and vanadium non- 
porphyrin compounds found in heavy crude petroleums and 
Gioies, 11:49880 (J;US) 
Molecular Structure 
Axial coordination in nickel and vanadium porphyrins: 
Transient and difference raman spectroscopy, 11:49881 
(J;US) 
Reactions 
Axial coordination in nickel and vanadium porphyrins: 
transient and difference Raman spectroscopy, 11:51537 
(R;US) 
Porphyrins 
Axial coordination in nickel and vanadium porphyrins: 
transient and difference Raman spectroscopy, 11:51537 
(R;US) 
Raman Spectra 
Axial coordination in nickel and vanadium porphyrins: 
Transient and difference raman spectroscopy, 11:49881 
G;US) 
Structural Chemical Analysis 
Molecular characterization of nickel and vanadium non- 
porphyrin compounds found in heavy crude petroleums and 
bitumens, 11:49880 (J;US) 
NICKEL COMPOUNDS 


See also NICKEL CHLORIDES 
NICKEL HYDRIDES 
NICKEL PHOSPHIDES 
NICKEL SULFIDES 
NICKEL TELLURIDES 


Crystal c’ , Stability and order in ternary metallic 
Mctiden, 1151401 (RAAT) 
Structural Chemical Analysis 
Crystal chemistry, stability and order in ternary metallic 
pnictides, 11:51401 (RA;AT) 
NICKEL HYDRIDES 
Crystal Structure 
Low-temperature structure of Mg:NiH,: evidence for 
microtwinning, 11:51343 (RA;AT) 


Low-temperature structure of Mg:NiH,: evidence for 
microtwinning, 11:51343 (RA;AT) 
NICKEL PHOSPHIDES 
Crystal Structure 
Structural classification in ternary pnictides chemistry, 
11:51418 (RA;AT) 
Hi effect on excess entropy of transition metal 
based alloys, 11:51266 (RA;AT) 
Lattice Parameters 


in ternary pnictides chemistry, 


Structural classification 
11:51418 (RA;AT) 


NIOBIUM ALLOYS 
Electric Conductivity 


Passivation 
Evidence of chemical passivity in amorphous Ni-20P alloy, 
11:51286 (R;US) 
NICKEL STEELS 
See also NICKEL-CHROMIUM STEELS 
Gas Tungsten-Arc Welding 
Microstructural refinement through multipass GTAW process, 
11:51276 (R;US) 
Grain Refinement 
Microstructural refinement through multipass GTAW process, 


11:51276 (R;US) 
NICKEL SULFIDES 


Biological Effects 
In vitro and in vivo carcinogenesis of metals and their 
compounds produced by coal combustion. 
September 1982-August 1984, 11:52245 (R;US) 
NICKEL TELLURIDES 
Crystal Structure 
Structural characterization of bulk and thin film phases of 
Nisub(1+x)Tex(0<x<1), 11:51402 (RA;AT) 
(CKEL-CHROMIUM STEELS 


Corrosion 
Examples of some manifestations of surface corrosion of parts 
from chromium and chromium-nickel steels (CSN17246, 
17247, 17042, GOST O8Kh18N10T, 20Kh17N2-BS, 
14Kh17N2, 10Kh11N2, 1Kh13N3, 95Kh18 type steels), 
11:51243 (RA;CS;In Czech) 
Forging 
Die forgings of Cr-Ni austenitic steels for nuclear power 
engineering, 11:51234 (RA;CS;In Czech) 
Production and properties of smith forgings of austenitic steels 
for nuclear power engineering, 11:51232 (RA;CS;In Czech) 
Properties 


report, 


Mechanical 
Production and properties of smith forgings of austenitic steels 
for nuclear power engineering, 11:51232 (RA;CS;In Czech) 
Yield Strength 
Die forgings of Cr-Ni austenitic steels for nuclear power 
engineering, 11:51234 (RA;CS;In Czech) 
NIOBIUM 
Reduction 
Studies in molten oir je L ee 


II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
‘ (R;US) 


papearrtirie e e  oe me a 


electrochemical oueeen of iridium sarbiiente 11:51503 


(R;US) 
NIOBIUM 93 TARGET 
Neutron Emission 
[Neutron emission spectra for cobalt, yttrium, and niobium]. 
Progress report, 11:52636 (R;US) 
Neutron Reactions 
[Neutron emission spectra for cobalt, yttrium, and niobium]. 
Progress report, 11:52636 (R;US) 
Neutron Spectra 
[Neutron emission spectra for cobalt, yttrium, and niobium]. 
Progress report, 11:52636 (R;US) 
NIOBIUM ADDITIONS 
Metallurgical Effects 
Influence of niobium additions on mechanical properties and 
corrosion of INCOLOY 800 H, 11:51271 (R;DE;In German) 
NIOBIUM ALLOYS 
See also INCONEL 600 
NIOBIUM 


ADDITIONS 
NIOBIUM BASE ALLOYS 


Creep 
Creep properties of refractory alloys for space nuclear power 
ies ations, 11:50390 (RA,US) 
Crystal Structure 
Ternary transition metal silicides (or germanides) built of 
infinitive columns of Si (Ge) - centered square antiprisms 
and transition metal - centered octahedra, 11:51268 (RA;AT) 
Electric Conductivity 
Physical property changes of (T,M)sub(1-+x) Nbsub(3-x) with 
T=Fe, Cr and M=Nb, Ti, 11:51255 (RA;AT) 





NIOBIUM ALLOYS 
Magnetic Susceptibility 


Magnetic Susceptibility 
Physical property changes of (T,M)sub(1+x) Nbsub(3-x) with 
T=Fe, Cr and M=Nb, Ti, 11:51255 (RA;AT) 
Physical Radiation Effects 
of irradiated Nb-1Zr, 


High-temperature tensile properties 
PWC-11, and T-111, 11:50591 (RA;US) 


Thermoelectric Properties 
Physical property changes of (T,M)sub(1-+-x) Nbsub(3-x) with 
T=Fe, Cr and M=Nb, Ti, 11:51255 (RA;AT) 
NIOBIUM BASE ALLOYS 
Morphology 
Structural and AC losses of NbsSu filamentary 
superconductors, 11:51279 (R;DE;In German) 
NIOBIUM BORIDES 
Crystal Structure 
Structure, defects and properties of some refractory borides, 
11:51330 (RA;AT) 
NIOBIUM CARBIDES 
Crystal Structure 
Structure and bonding of transition metal carbides and 
hydrides, 11:51332 (RA;AT) 
Order-Disorder Transformations 
tal and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MeC and M:N, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 


(RA;AT) 
NIOBIUM HYDRIDES 
Crystal Structure 
Structure and bonding of transition metal carbides and 
hydrides, 11:51332 (RA;AT) 
NIOBIUM NITRIDES 
Chemical Composition 
New sputtered Nb-Nsub(x) films with high nitrogen 
concent : elaboration and properties, 11:51336 
(RA;AT) 
Crystal Structure 
New sputtered Nb-Nsub(x) films with high nitrogen 
concentrations: elaboration and properties, ties 351336 
(RA;AT) 
Preparation and characterization of new oxynitrides with 
perowskite structure, 11:51338 (RA;AT) 


Conductivity 
New sputtered Nb-Nsub(x) films with high nitrogen 
concentrations: elaboration and properties, 11:51336 
(RA;AT) 
Electronic Structure 
Energy-band-structure study of the NbN(100) surface, 11:51349 
(RA;AT) 
Optical Properties 
New sputtered Nb-Nsub(x) films with high nitrogen 
concentrations: elaboration and properties, tsi 51336 
(RA;AT) 
Order-Disorder Transformations 
tal and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MeC and M2N, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 
(RA;AT) 
Sample Preparation 
New sputtered Nb-Nsub(x) films with high nitrogen 
concentrations: elaboration and properties, 11:51336 
(RA;AT) 


New sputtered Nb-Nsub(x) films with high nitrogen 
concentrations: elaboration and properties, 11:51336 
(RA;AT) 

NIOBIUM OXIDES 
Crystal Structure 

Preparation and characterization of new oxynitrides with 
perowskite structure, 11:51338 (RA;AT) 

Properties and electrical conductivity of transition metal 

oxides, 11:51341 (RA;AT) 
Electric 


Conductivity 
Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
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ies and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
NIOBIUM PHOSPHIDES 
Crystal Growth 
ion and crystal structure of the polyphosphides 
TiMnsPi2 and NbFeaPis, 11:51421 (RA;AT) 
Crystal Structure 
Preparation and crystal structure of the polyphosphides 
TiMneP:2 and NbFesP:z, 11:51421 (RA;AT) 
NIOBIUM SELENIDES 
Electric 
Current in niobium triselenide by charge density 
waves, 11:51423 (RA;AT) 
NIOBIUM SILICIDES 
Crystal Structure 
Ternary transition metal silicides (or germanides) built of 
infinitive columns of Si (Ge) - centered square antiprisms 
and transition metal - centered octahedra, 11:51268 (RA;AT) 
NITRATES 
See also AMMONIUM NITRATES 


SODIUM NITRATES 
TITANIUM NITRATES 


Ecological Concentration 
Statistical analysis of precipitation chemistry measurements 
over the eastern United States. Final report, 11:52004 (R;US) 


Leaching 
of leach results from field and laboratory prepared 
samples, 11:50109 (R;US) 
Uses 
Effect of nitrate on biogenic sulfide production, 11:52258 
(J;US) 
Water Pollution Control 
Nitrification and nitrate reduction in water and sediment of 
river Elbe, 11:52089 (R;DE;In German) 
NITRIC OXIDE 
NO. 
Chemical Reactions 
Interactions of nitric oxide with Si(111) and (100) at high 
temperatures, 11:51522 (J;NL) 
Model for vibrational and translational energy 


accommodation 
of no molecules during ecattaring feemne PACi11) coped 
surface, 11:51521 ONL NL) 


compounds (carbides, nitrides), 11:51269 (RA;AT) 
Structure 


Structure and bonding of transition metal carbides and 
hydrides, 11:51332 (RA;AT) 


compounds (carbides, nitrides), 11:51269 (RA;AT) 
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Sublimation 
Sublimation, diffusion, melting, boiling: unifying model for 
metallic and semimetallic elements and for some interstitial 
compounds (carbides, nitrides), 11:51269 (RA;AT) 


compounds should be indexed by coordination of a 
descriptor of the form ae COMPOUNDS and the 
above anion 

Ton-Molecule Collisions 
between association and binary reaction channels: 
the system CH*s - NHs, 11:52399 (RA;AT) 
Oxidation 
Separations: Dust to dust or “you can’t escape em”, 11:51145 
(BA;US) 
Reduction 


Seperstions: Dust to dust or “you can’t escape em”, 11:51145 


Gas chromatographic chemiluminescent detection and 
evaluation of predictive models for identifying nitrated 
polycyclic aromatic hydrocarbons in a diesel fuel particulate 
extract, 11:51487 (J;US) 

Gas Chromatography 

Gas chromatographic chemiluminescent detection and 
evaluation of predictive models for identifying nitrated 
polycyclic aromatic hydrocarbons in a diesel fuel particulate 
extract, 11:51487 (J;US) 

NITROBENZENE 
Electron Density 

Comparisons of the structure, stability and electron distribution 

of nitrobenzenes and nitro-sym-triazines, 11:51533 (R;US) 
Formation Heat 
Comparisons of the structure, ility and electron distribution 
of nitrobenzenes and nitro-sym-triazines, 11:51533 (R;US) 
Molecular Structure 
of the structure, stability and electron distribution 
of nitrobenzenes and nitro-sym-triazines, 11:51533 (R;US) 


Activation Analysis 

Applications of nuclear techniques for in vivo body 
composition studies at Brookhaven National Laboratory, 
11:51474 (RA;XA) 

Development and use of in vivo neutron activation analysis at 
Leeds, 11:51472 (RA;XA) 

In vivo elemental analysis at Birmingham 1968-1981, 11:51470 
(RA;XA) 

In vivo neutron activation at Toronto 1967-1981, 11:51466 


(RA;XA) 
Measurement of carbon, nitrogen, and oxygen in vivo by 
photonuclear activation analysis, 11:51465 (RA;XA) 
Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 
vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 
Effects 


Interactions of soil conditioner with other limiting factors to 
achieve high crop yields (Lycopersicon esculentum), 
11:52203 (J;US) 

Excited States 

Nonequilibrium behavior of electrons in Nz discharges at very 

high E/n, 11:52378 (RA;AT) 
Ton-Molecule Collisions 

Crossed-beam study of transfer reactions in He* -Na, 
Q:, NO, CO collisions at 0.5-200 eV, 11:52397 (RA;AT) 

Quantum state and angular scattering specificity in the charge 

—— ree 11:52396 (RA;AT) 


M Fie ekitaetocd teats of shhovipen Stietctiveion' diada'ondte 
filling in cereals, 11:52207 (BA;US) 
Photon Emission 
Nonequilibrium behavior of electrons in Nz discharges at very 
high E/n, 11:52378 (RA;AT) 


Radiation Scattering Analysis 
Nuclear-based techniques for the in vivo study of human body 


gamma rays, 11:51463 (R;XA) 
Prediction of vapor and liquid viscosities from the Lawal- 
Lake-Silberberg equation of state, 11:49883 (BA;US) 
X-Ray Fluorescence 
Nuclear-based techniques for the in vivo study of human body 


gamma rays, 11:51463 (R;XA) 
NITROGEN 14 


Hypernuclear interactions, 11:52611 (R;CA) 
NITROGEN 14 REACTIONS 
Compound-Nucleus Reactions 
About the possibility of a bound ™C-1*C quasimolecular band 
in *Mg, 11:52612 (R;DD) 
Heavy Ion Fusion Reactions 
Doubly decoupled structures in /sup 182,184/Ir, 11:52657 
(J;US) 
Inclusive Interactions 
Observation of high energy electromagnetic dipole radiation in 
144N + Ni reactions at Esub(lab)/A = 35 MeV, 11:52639 
G;NL) 
Transfer Reactions 
About the possibility of a bound '*C-"*C quasimolecular band 
in *Mg, 11:52612 (R;DD) 
NITROGEN 15 


Hypernuclear interactions, 11:52611 (R;CA) 
NITROGEN COMPOUNDS 


See also NITRATES 
NITRIDES 
NITRITES 
NITROGEN OXIDES 


Effects of nitrogen deposition on the acidification of terrestrial 
and aquatic ecosystems, 11:52044 (R;SE) 
NITROGEN DIOXIDE 
NO, 


Deposition 
Aspects of dry NO- and NO,-deposition, 11:51979 (RA;DE;In 
German) 


NITROGEN IONS 
Collisions 

Interaction of fast N*s ions with a Ni(111) surface, 11:52418 

(RA;AT) 
Ion-Atom Collisions 

Electron capture from Li(2s) by singly charged ions - a 

systematic study, 11:52381 (RA;AT) 
Ton-Molecule Collisions 

Low energy crossed - beam study of the reaction N* + O: > 
NO* + O, 11:52409 (RA;AT) 

Measurement of excitation cross sections in collisions of He*, 
Ne*, Ar*, N*, N*s, O*s, H*s and H*s ions with CF,, 
11:52375 (RA;AT) 

Recent VT-SIFT and VT-SIFDT studies of ion/neutral 
reactions, 11:52408 (RA;AT) 

NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
Air Pollution Abatement 
ree ene NO 
and sulfur capture. Final report, 
Cues 1982-December 1984, 11:49756 (R;US) 





NITROGEN OXIDES 
Alr Pollution Control 


Air Pollution Control 
Llasestsins ladestion for deceiteilantindiet Mee quiets A:téties 
report regarding work at IFRF up to and including 1983, 
11:49696 (R;SE;In Swedish) 
Air Pollution Monitoring 
Results of recent 1983 NHs and NO, spill tests, 11:52011 
(BA;US) 


Chemical Reaction Kinetics 
Homogeneous and heterogeneous kinetics of fixed nitrogen 
reduction/kinetics of sulfur and nitrogen reactions, 11:49749 
(RA;US) 


Control 
Homogeneous and heterogeneous kinetics of fixed nitrogen 
reduction/kinetics of sulfur and nitrogen reactions, 11:49749 
(RA;US) 


Results of recent 1983 NHs and NO, spill tests, 11:52011 
(BA;US) 
Ion Pairs 
Electron attachment cross sections of cluster ions from COs 
and N.O, 11:52405 (RA;AT) 
Ion-Molecule Collisions 
Crossed-beam study of charge transfer reactions in He* -Na, 
Oz, NO, CO collisions at 0.5-200 eV, 11:52397 (RA;AT) 
Influence of ionic vibrational excitation on ion-molecule- 
reactions, 11:52395 (RA;AT) 
Scavenging 


Precipitation 
Ithaca MAP3S regional precipitation c! site. Annual 
progress report, 1 evanier 1984-31 October 1985, 11:51959 
(R;US) 
Removal 
Configurational testing of electron beam ionization for coal fly 
ash preci Quarterly report No. 7, February 5-May 4, 
1985, 11:51961 (R;US) 
Statistical design for screening in NO/sub x//SO/sub x/ 
environmental control technology, 11:51948 (R;US) 


Synthesis 
Homogeneous and heterogeneous kinetics of fixed 
reduction/kinetics of sulfur and nitrogen reactions, 11:49749 
(RA;US) 
NITROGENASE 
Enzyme Activity 
Interactions between nitrate reduction and nitrogen fixation in 
grain legumes, 11:52130 (BA;US) 
NITROGENASES 
See NITROGENASE 
NITROGLYCERIN 
Environmental Effects 
Water quality criteria for nitroglycerin. Final report, 11:51876 
(R;US) 
Toxicity 
“ae criteria for nitroglycerin. Final report, 11:51876 
NITROREDUCTASES 
Exploitation of physiological and 
crop productivity, 11:52206 Bus) 
Enzyme Activity 
Interactions between nitrate reduction and nitrogen fixation in 
grain legumes, 11:52130 (BA;US) 
“a aspects of spring wheat improvement, 11:52131 
;US) 
Regulation of nitrite reduction, 11:52129 (BA;US) 
Enzyme Induction 
Regulation of nitrite reduction, 11:52129 (BA;US) 


Genetics, biochemistry and physiology of nitrate reductase- 
deficient mutants in barley, 11:52135 (BA;US) 
Genetic Variability 
Selection for metabolic balance in maize, 11:52132 (BA;US) 
NITROUS OXIDE 


N20. 
Toxicity 
Bifioct of nitrate on biogenic sulfide production, 11:52258 
NMR 
See NUCLEAR MAGNETIC RESONANCE 


genetic variability to enhance 
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NO. 2 FUEL OIL 

See HEATING OILS 
NOBLE GASES 

See RARE GASES 
NOISE POLLUTION 

Work environment at Swedish plants for waste treatment. 
Compilation of investigations, 11:52263 (R;SE;In Swedish) 
Effects 


Biological 
Influences of jet-propelled aircraft in production and behaviour 
of vertebrates. Final report, 11:52262 (R;DE;In German) 
NONDESTRUCTIVE ANALYSIS 
Reviews 
Elements of nondestructive assay (NDA) technology, 11:50195 
(RA;US) 
NONDESTRUCTIVE TESTING 
Evaluations 
Nondestructive inspection 
report, 11:50415 (R;US) 
Simulation 


Diode array digital radiography for industrial non-destructive 
cand 11:50659 (RA;US) 
Eddy Current Testing 
Eddy-current model for three-dimensional nondestructive 
evaluation of advanced composites. Final report, 28 
November 1984-28 July 1985, 11:51358 (R;US) 


systems for boiler tubes. Final 


Recommendations 
Fossil- fired boiler tube inspection. Volume 1: nondestructive 
testing guidelines. Final report, 11:50404 (R;US) 
NON-EQUILIBRIUM PLASMA 
Saha Equation 
Collisional-radiative model and Saha decrements for a 
nonequilibrium oxygen plasma. Memorandum report, 
11:52439 (R;US) 
NONLINEAR PROBLEMS 
Integral Transformations 
Integral transforms associated with some nonlinear partial 
differential Linked operatorial formulations, 
11:52732 (R;FR) 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NONLUMINOUS MATTER 
(In outer space.) 
Postulated 


Particles 
Dark matter as a probe of the early universe, 11:52333 (R;US) 
Superstring dark matter, 11:52329 (R;US) 
String Models 
Superstring dark matter, 11:52329 (R;US) 


11:50179 (R;US) 
NONRADIOACTIVE WASTE DISPOSAL 
See WASTE DISPOSAL 
NONRADIOACTIVE WASTES 
See GASEOUS WASTES 


LIQUID WASTES 
SOLID WASTES 


NORTH AMERICA 
See also CANADA 
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USA 
Circulation 
Relationship between snow cover and atmospheric thermal and 
circulation anomalies, 11:51916 (RA;US) 
Snow 
Snow cover data: status and future prospects, 11:51926 
(RA;US) 
NORTH SEA 
Petroleum Deposits 
In situ stress measurements in inclined holes in the North Sea: 
Application to water flooding and enhanced oil recovery, 
11:49861 (B;US) 
Water Pollution 
Temperature dependence of the degradation of heavy fuel oil 
Bunker C in the North Sea by naturally occurring 
microorganism populations, 11:52086 (R;DE;In German) 
NORTHERN HEMISPHERE 
Ice 
Northern 


Hemisphere 
11:51923 (RA;US) 
Snow 


ison of Northern Hemisphere snow cover data sets, 
11:51927 (RA;US) 
Effects of snow cover and tropical fi on mid-latitude 
monthly mean circulation, 11:51934 (RA;US) 
Northern Hemisphere snow and ice chart of NOAA/NESDIS, 
11:51923 (RA;US) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOS, 4, 5, AND 6 FUEL OILS 
See RESIDUAL FUELS 
NOS, 5 AND 6 BURNER OILS 
See RESIDUAL FUELS 
NOVA FACILITY 


Alignment 

Nova laser alignment control system, 11:53012 (RA;US) 
Computerized Control Systems 

Centralized computer-based controls of the Nova Laser 

Facility, 11:53010 (RA;US) 

Integrated controls, 11:52890 (RA;US) 

Nova beam diagnostic system, 11:53013 (RA;US) 

Nova laser alignment control system, 11:53012 (RA;US) 

Nova pulse-power control system, 11:53011 (RA;US) 

Nova shot scheduler, 11:53015 (RA;US) 

Nova target diagnostics control system, 11:52888 (RA;US) 
Construction 


Mechanical systems, 11:52889 (RA;US) 
Data Acquisition Systems 

Nova target diagnostics control system, 11:52888 (RA;US) 
Diagnostic Techniques 

Nova beam diagnostic system, 11:53013 (RA;US) 

Nova target-diagnostics control system, 11:53014 (RA;US) 
Operation 

Nova activation and performance, 11:52881 (RA;US) 


Optical Systems 
and diagnostic systems, 11:52886 (RA;US) 
Nova frequency conversion and focusing system, 11:52882 
U 
Nova woream target chamber: system performance, 11:52895 
;U 
Optical components for Nova, 11:52883 (RA;US) 
Sol-gel coatings, 11:52966 (RA;US) 
Performance 


Nova activation and performance, 11:52881 (RA;US) 
Power Systems 

Power systems energy storage, 11:52885 (RA;US) 
Program Management 

Nova project management, 11:52891 (RA;US) 
Pulse Generators 


Pulse generating and shaping, 11:52884 (RA;US) 
Pulse Shapers 

Pulse generating and shaping, 11:52884 (RA;US) 
Seismic Effects 


Modal testing and analysis of Nova laser structures, 11:53027 
(BA;US) 
Target Chambers 
Modal testing and analysis of Nova laser structures, 11:53027 
(BA;US) 


snow and ice chart of NOAA/NESDIS, 


Nova target systems, 11:52887 (RA;US) 
Nova targets: nova cryogenic target support system, 11:52921 
(RA;US) 
Nova two-beam target chamber: introduction, 11:52894 
(RA;US) 
Nova two-beam target chamber: system performance, 11:52895 
(RA;US) 
Nova two-beam target chambers: mechanical plan, 11:52896 
(RA;US) 
Targets 
Nova target-diagnostics control system, 11:53014 (RA;US) 
NOVAE 
Classification 
Review of the classical nova outburst, 11:52338 (R;US) 
NOVETTE FACILITY 
Design 
Novette operations and performance, 11:52892 (RA;US) 
Frequency Converters 
Novette operations and performance, 11:52892 (RA;US) 
Performance 
Novette operations and performance, 11:52892 (RA;US) 
Research Programs 
Novette experiments: introduction, 11:52925 (RA;US) 
X-Ray Lasers 
Target focusing configuration for X-ray laser experiments, 
11:52893 (RA;US) 
NOVO VORONEZH-3 REACTOR 
See WWER-3 REACTOR 
NOVO VORONEZH-5 REACTOR 
See WWER-5 REACTOR 
NOZZLES 


Experimental and theoretical study of condensation in 
multicomponent vapors. Quarterly report No. 6, 15 May-14 
August 1985, 11:51847 (R;US) 

NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NSCR REACTOR 
Reactor Operation 

Texas A and M University Nuclear Science Center. Twenty- 
first progress report, January 1-December 31, 1984, 11:50675 
(R;US) 

NSLS 


Undulator based scanning microscope at the National 
Synchrotron Light Source, 11:51740 (R;US) 
Wiggler Magnets 
Undulator based scanning microscope at the National 
pre omy dy 11:51740 (R;US) 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DEFORMATION 
For deformation of not permanently deformed nuclei. 
Nuclear shape-isomeric vibrations, 11:52626 (J;NL) 
NUCLEAR DETERRENCE 
Deception and deterrence: the theater nuclear balance in a 
conventional war. Student essay, 11:53055 (R;US) 
NUCLEAR EMULSIONS 
Image Processing 
Spatial reconstruction and analysis of multivertex events in 
nuclear photoemulsion, 11:51818 (R;SU;In Russian) 
NUCLEAR ENERGY 
Commercialization 
Big projects technology and environmental question: Carajas 
and nuclear energy, 11:50891 (R;BR;In Saaeens 
Computer Codes 
Proceedings of the seminar on software development in 
nuclear enery research, 11:53085 (R;JP;In Japanese) 
Data Base Management 
Nuclear science information and on-line retrieval, (4), 11:50897 
(R;JP;In Japanese) 





NUCLEAR ENERGY 
Econometrics 
Econometrics 
Development of a Long Term Macro Econometric Model for 
strategic analysis and cost assessments in nuclear R and D 
fields, 11:50896 (R;JP;In Japanese) 
Socio-Economic Factors 
Development of a Long Term Macro Econometric Model for 
strategic analysis and cost assessments in nuclear R and D 


fields, 11:50896 (R;JP;In Japanese) 
NUCLEAR ENGINEERING 


Metallurgy 
Charge raw materials for production of hi steels for 
main components of power generating facilities, 11:51227 
(RA;CS;In Czech) 
Assurance 


Quality 
Engineering aspects of the seismic qualification (Nuclear 
qualification), 11:51656 (R;FR;In French) 
Vector Processing 
Vectorization of nuclear codes and numerical methods, 
11:53098 (R;JP;In Japanese) 
EXPLOSIONS 


named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 


Atmospheric Explosions 
Code to predict trapped radiation resulting from a high-altitude 
nuclear detonation. Technical report, 1 January 1964-1 May 
1965, 11:51892 (R;US) 
Fallout and cloud-particle studies. Final report, 11:51889 


(R;US) 
ioi fractionation and characteristics of a 
low-yield surface nuclear detonation, 11:51888 (R;US) 
Simulation analysis of low-frequency ground motions observed 
from selected atmospheric nuclear explosions at the Nevada 
Test Site. Technical report, 7 March 1983-31 January 1984, 
11:51898 (R;US) 
Radiation Effects 
Analysis of radiation for maneuver units. Exercise 
Desert Rock V,Operation Upshot-Knothole. Technical 
report, 11 January 1984-15 July 1985, 11:51894 (R;US) 
Electromagnetic Fields 
Electromagnetic fields produced by a general current 
distribution in a conductive environment under certain 
symmetry conditions. Technical report, August-October 
1964, 11:51891 (R;US) 
Pulses 


EMP environmental codes for low-altitude bursts and ground 
sources. Technical report, October 1967-October 1968, 
11:51893 (R;US) 


Operation Argus. Satellite measurements, 11:51900 (R;US) 

FIIDOS - a computer code for the computation of Fallout 
Inhalation and Ingestion Dose to Organs: computer user's 
guide. Technical report, 1 November 1983-15 April 1985, 
11:51895 (R;US) 

Operation Sunbeam, Shot Small Boy. Project Officer’s report. 
Project 2.9. Fallout collection and gross sample analysis, 
11:51903 (R;US) 

Fires 

Considerations in scale-modeling of large urban fires. 
Technical report, 1 May 1982-31 October 1984, 11:51897 
(R;US) 

Light Transmission 
Detection of fireball light at distances, 11:51890 (R;US) 
Neutron Detection 

Operation Sandstone. Scientific Director's report of atomic 
pe cnet oR Part 1. Threshold detector 
measurement of high-energy neutrons. Sandstone report No. 

18, 11:51904 (R;US) 
Radiation 


Soil conductivity measurements, 11:51882 (R;US) 
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Radioactive Clouds 
Transit radiation dose rate, 11:51883 (R;US) 


Underground Explosions 
Evaluation of the utility of a large-spacing dipole-dipole 
borehole logging tool, 11:51909 (RA;US) 
Mass-distribution measurements (Yield 0.5 kt at depth 58 cm in 
desert alluvium), 11:51885 (R;US) 
Monte Carlo studies of epithermal neutron water content 
determinations, 11:51908 (RA;US) 
Oriented logging tools at the Nevada Test Site, 11:51907 
(RA;US) 
Preliminary report on NTS spectral gamma logging and 
calibration models, 11:51906 (RA;US) 
WLS software for the Los Alamos geophysical instrumentation 
truck, 11:51905 (RA;US) 
Underwater Explosions 
Seawater radiologic radiological monitoring methods, 11:51887 (R;US) 
contaminant ingress from underwater bursts. Final 
report, 11:51886 (R;US) 
Uses 
Nuclear explosions for peaceful purposes. Revision 1, 11:51913 
(R;US) 
NUCLEAR FACILITIES 


See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
ISOTOPE SEPARATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
SURPLUS NUCLEAR FACILITIES 


Containment Systems 
Definition of data bases, codes, and technologies for cable life 
extension, 11:50647 (R;US) 
Fire 


Prevention 
Act No. 818 of 7 December 1984 on provisional clearance 
certificates for activities subject to fire prevention controls, 
11:50592 (R;IT;In Italian) 
Information Dissemination 
208. Agreement between the Republic of Austria and the 
Czechoslovak Socialist Republic to regulate questions of 
common interest in connection with nuclear facilities, 
11:50760 (R;AT;In German and Czech) 
Nuclear Materials Management 
Introduction and user’s information for the fixed site physical 
protection upgrade rule guidance compendium, 11:50218 
(R;US) 
Physical Protection 
Introduction and user’s information for the fixed site physical 
protection upgrade rule guidance compendium, 11:50218 
(R;US) 
Radiation Accidents 
Report to Congress on abnormal occurrences, October- 
December 1985. Volume 8, No. 4, 11:50778 (R;US) 
Radiation Monitoring 
NRC TLD Direct Radiation M Network. 
report, January-March 1986 Volume 6, No. 1, 11:51828 
(R;US) 
Radioactive Effiuents 
ye oa 5 of 19 September 1983 of the State Institute 
for Radiation Protection amending Regulations No. 2 of 
- 1977 on the limitation of emissions of radioactive substances 
from nuclear power stations, 11:50665 (R;SE;In Swedish) 
Release Limits 
Regulations No. 5 of 19 September 1983 of the State Institute 
for Radiation Protection amending Regulations No. 2 of 
1977 on the limitation of emissions of radioactive substances 
from nuclear power stations, 11:50665 (R;SE;In Swedish) 
Security 
Comments on the law of riots and dissent, 11:50598 (J;US) 


survey 
facilities, 11:50242 (J;US) 
ulnerability 
New approach to analyzing vulnerability, 11:50181 (R;US) 


Vi 
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NUCLEAR FORCES 
Kaonic Atoms 

Testing the quark-exchange contribution to the nuclear force in 
K-italic™ p atoms, 11:52536 (J;US) 

Quark Model 

Testing the quark-exchange contribution to the nuclear force in 
K-italic” p atoms, 11:52536 (J;US) 

NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also MIXED CARBIDE FUELS 
SPENT FUELS 
Accounting 

Detailed description of an SSAC at the facility level for light 
water moderated (off-load refueled) power reactor facilities, 
11:50185 (R;XA) 

Detailed description of a state system for accounting for and 
control of nuclear material at the state level, 11:50186 
(R;XA) 

Detailed description of an SSAC at the facility level for 
research laboratory facilities, 11:50187 (R;XA) 

Detailed description of an SSAC at the facility level for mixed 
oxide fuel fabrication facilities, 11:50188 (R;XA) 

Detailed description of an SSAC at the facility level for on- 
load refueled power reactor facilities, 11:50189 (R;XA) 


Polynomial expansion methodology for microscopic cross 
sections to use in spatial burnup calculations, 11:50612 
(RA;BR;In Portuguese) 


Criticality control of BWR fuel during rod consolidation and 
storage, 11:50649 (RA;US) 
Domestic Safeguards 

Detailed description of an SSAC at the facility level for 
research reactors, 11:50184 (R;XA) 

Detailed of an SSAC at the facility level for light 
water moderated (off-load refueled) power reactor facilities, 
oo 

Detailed description of a state system for accounting for and 
control of nuclear material at the state level, 11:50186 
(R;XA) 

Detailed description of an SSAC at the facility level for 
research laboratory facilities, 11:50187 (R;XA) 

Detailed description of an SSAC at the facility level for on- 
load refueled power reactor facilities, 11:50189 (R;XA) 

Inventories 

Detailed description of an SSAC at the facility level for 
research facilities, 11:50187 (R;XA) 

Detailed description of an SSAC at the facility level for mixed 
oxide fuel fabrication facilities, 11:50188 (R;XA) 

Material Balance 

Detailed description of an SSAC at the facility level for 
research laboratory facilities, 11:50187 (R;XA) 

Detailed description of an SSAC at the facility level for mixed 
oxide fuel fabrication facilities, 11:50188 (R;XA) 

Detailed description of an SSAC at the facility level for on- 
load refueled power reactor facilities, 11:50189 (R;XA) 

Safeguard Regulations 

Detailed description of a state system for accounting for and 
control of nuclear material at the state level, 11:50186 
(R;XA) 

Temperature Coefficient 

Progress in the measurement of fuel temperature coefficients in 

CAGRs, 11:50558 (RA;XA) 
INDUSTRY 
Political Aspects 
Canadian nuclear industry - a national asset. Executive brief to 
federal government, 11:50894 (R;CA) 
NUCLEAR MAGNETIC RESONANCE 
Diagnostic Uses 
resonance 


Recommendations concerning magnetic 
spectroscopy, 11:52155 (R;NL;In Dutch) 
Processing 


Image 
Nuclear : an introduction to the 


magnetic resonance imaging: 
underlying physics, 11:52141 1 AUS) 


Nuclear magnetic resonance imaging: an introduction to the 
underlying physics, 11:52141 (RA;US) 


Recommendations 
spectroscopy, 11:52155 (R;NL;In Dutch) 


Uses 
Nuclear ic resonance technology for medical studies, 


magnetic 

11:52176 (J;US) 

NUCLEAR MATERIALS DIVERSION 
Safeguards 


Safeguards uses of confirmatory measurements, 11:50225 (J;US) 
NUCLEAR MATERIALS MANAGEMENT 
IAEA inspection procedures at SONGS, 11:50212 (RA;US) 
us ctacier tent Regulatory Commission Inspection procedures at 
the SONGS, 11:50211 (RA;US) 
Accounting 
Audit trails in an online accountability system, 11:50234 (J;US) 


ith confirmatory 
River Plant, 11:50228 (J;US) 
Extrinsic and intrinsic complexities of the Los Alamos 
ee ee 11:50236 (J;US) 
In-line X-ray fluorescence analysis of special nuclear materials 
in dissolver solution: Materials development, laboratory 
simulation and parameterization, 11:51494 (J;US) 
Materials control and accountability at the Idaho Chemical 
Processing Plant, 11:50232 (J;US) 
Materials accounting at Los Alamos National Laboratory, 
11:50246 (J;US) 
Neutron counting for confirmatory measurements, 11:50227 
(J;US) 
QUINUMAC: The key to the future, 11:50247 (J;US) 
Safeguards uses of confirmatory measurements, 11:50225 (J;US) 
Safeguards Accountability Network accountability and 
materials management, 11:50245 (J;US) 
Sequential test procedures for inventory differences, 11:50230 
(J;US) 
Statistical evaluation of set-up errors in the ARC/SPAR 
system, 11:50231 (J;US) 
Uncertainty estimates for bulk measurements of special nuclear 
materials: A case study, 11:50241 (J;US) 
What the new propagation of error at Y-12 needs 
from the measurement control program, 11:50239 (J;US) 
Computerized Control Systems 
Computerized interactive measurement control system at the 
Rocky Flats Plant, 11:50240 (J;US) 
E Codes 
EPIC~an Error Propagation/Inquiry Code, 11:50233 (J;US) 
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as potential initiators for reactor vessel pressurized thermal 
shock, 11:50831 (BA;US) 
OCONEE-2 REACTOR 
Oconee, South Carolina, USA 
Loss of Coolant 
Thermal hydraulic analysis of main-steam-line-break accidents 
as potential initiators for reactor vessel pressurized thermal 
shock, 11:50831 (BA;US) 
Reactor Vessels 
Thermal hydraulic analysis of main-steam-line-break accidents 
as potential initiators for reactor vessel pressurized thermal 
shock, 11:50831 (BA;US) 
Steam Lines 
Thermal hydraulic analysis of main-steam-line-break accidents 
as potential initiators for reactor vessel pressurized thermal 
shock, 11:50831 (BA;US) 
OCONEE-3 REACTOR 
Oconee, South Carolina, USA 
Loss of Coolant 
Thermal hydraulic analysis of main-steam-line-break accidents 
as potential initiators for reactor vessel pressurized thermal 
shock, 11:50831 (BA;US) 
Reactor Vessels 
Thermal hydraulic analysis of main-steam-line-break accidents 
as potential initiators for reactor vessel pressurized thermal 
shock, 11:50831 (BA;US) 
Steam Lines 
Thermal hydraulic analysis of main-steam-line-break accidents 
as potential initiators for reactor vessel pressurized thermal 
shock, 11:50831 (BA;US) 
OCTANE 
Phase Diagrams 
Multicomponent CO2/water/hydrocarbon phase behavior 
* modeling: A comparative study, 11:49785 (J;US) 
Phase Studies 
Multicomponent CO2/water/hydrocarbon phase behavior 
modeling: A comparative study, 11:49785 (J;US) 
OFFICE BUILDINGS 
Aesthetics 
Thermal comfort of building occupants: A preliminary impact 
assessment of passive strategies, 11:51114 (J;US) 
Air Infiltration 
Ventilation measurements in large office buildings, 11:51112 
(J;US) 


Thermal comfort of building occupants: A imi 
assessment of passive strategies, 11:51114 (J;US) 
Energy Analysis 
Thermal comfort of building occupants: A imi 
assessment of passive strategies, 11:51114 (J;US) 


Energy Audits 
izing the effects of weather on commercial building 
energy use, 11:51027 (RA;US) 
Discovering the unexpected through the use of the DOE-2.1 
building energy simulation program, 11:51026 (RA;US) 
Energy Conservation 
Total energy conservation in a municipal building, 11:50987 
(RA;US) 
Energy Consumption 
the effects of weather on commercial building 
energy use, 11:51027 (RA;US) 
Discovering the unexpected the use of the DOE-2.1 
building energy simulation program, 11:51026 (RA;US) 
Thermal Comfort 
Thermal comfort of building occupants: A preliminary impact 
assessment of passive strategies, 11:51114 (J;US) 
Ventilation 
Ventilation measurements in large office buildings, 11:51112 
G;US) 
OFF-PEAK ENERGY STORAGE 
Economic Analysis 
Analysis of a customer-side-of-the-meter storage battery 
facility, 11:50423 (R;US) 
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OHMIC PLASMA HEATING 
See JOULE HEATING 


Heterogeneous Effects 

Tracer testing for reservoir description, 11:49789 (BA;US) 
Pressure Measurement 

Tracer testing for reservoir description, 11:49789 (BA;US) 
Reservoir Engineering 

Tracer testing for reservoir description, 11:49789 (BA;US) 
Tracer Techniques 
Tracer testing for reservoir description, 11:49789 (BA;US) 
aterflooding 


Wi 

Tracer testing for reservoir description, 11:49789 (BA;US) 
OIL SAND DEPOSITS 

Gamma Logging 

In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 

Geology 

In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 

Hydraulic Fracturing 

In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 
Resource Development 
Factors that influence the selection of tar sand resources for in 
situ thermal recovery, 11:49906 (R;US) 
OIL SAND OILS 
See BITUMENS 
OIL SANDS 

Gas Injection 
Hot-gas injection in Asphalt Ridge tar sand, 11:49907 (R;US) 

In-Situ Combustion 

Cost analysis of water pollution control during in situ 
production of bitumen from tar sand, 11:49916 (J;US) 

Factors that influence the selection of tar sand resources for in 
situ thermal recovery, 11:49906 (R;US) 

In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 

In-Situ Processing 

In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 

Research Programs 

In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 

Tar Sands Program plan, 11:49905 (R;US) 

Resource Development 
Tar Sands Program plan, 11:49905 (R;US) 
Reverse Combustion 

In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 

Steam Injection 

Cost analysis of water pollution control during in situ 
production of bitumen from tar sand, 11:49916 (J;US) 

Factors that influence the selection of tar sand resources for in 
situ thermal recovery, 11:49906 (R;US) 

In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 


Thermodynamic Properties 
Assessment of thermodynamic data and needs, including their 
economic impact, for development of new fossil fuel refining 
11:49879 (R;US) 
OIL SATURATION 
Methods 
Evaluation and comparison of residual oil saturation 
determination techniques, 11:49801 (BA;US) 
OIL SHALE DEPOSITS 
See also NAVAL OIL SHALE RESERVES 


OIL WELLS 
Carbon Dioxide injection 


Remote Sensing 
ical problems related to characterization of clastic 
reservoirs for enhanced oil recovery, 11:49802 (BA;US) 
OIL SHALE MINING 
Mathematical Models 
ical problems related to characterization of clastic 
reservoirs for enhanced oil recovery, 11:49802 (BA;US) 
OIL SHALE WASTE WATER 
See OIL SHALES 
WASTE WATER 
OIL SHALES 
See also BLACK SHALES 
Chemical Reactions 
Reaction of Green River oil shale with radical-forming 
en caeoummattceme Tape ane 
Flow Models 
Granular flow, 11:49677 (RA;US) 
In-Situ Retorting 
Comparison of processing parameters 
surface processes, 11:49911 (R;US) 
Demonstration of uniform retorting of oil shale beds with void 
contrasts, 11:49910 (R;US) 
Modified In-Situ Processes 
Occidental retorts 7 and 8. Sandia National Laboratories 
technical report, 11:49912 (R;US) 
NMR Spectra 
Reaction of Green River oil shale with radical-forming 
reagents: summary of experimental results, 11:49914 (R;US) 
Particle Size 
Demonstration of uniform retorting of oil shale beds with void 
contrasts, 11:49910 (R;US) 


for generic in situ and 


Process for oil shale retorting using gravity-driven solids flow 
and solid-solid heat exchange, 11:49913 (P;US) 
Semicoking 
Thermal conversion of oil shales under the influence of 
gaseous and liquid substances, 11:49909 (R;DE;In German) 
Solids Flow 
Granular flow, 11:49677 (RA;US) 
Solvent Extraction 
Reaction of Green River oil shale with radical-forming 
reagents: summary of experimental results, 11:49914 (R;US) 
Reaction of Green River oil shale with radical-f 


forming 
reagents: summary of experimental results, 11:49914 (R;US) 
OIL SPILL FINGERPRINTING 


Impacts 
OCS (Outer Continental Shelf) oil and gas - an environmental 


assessment. Volume 5. Potential bi effects of 
hypothetical oil discharges in the Atlantic Coast and Gulf of 
Alaska, 11:49877 (R;US) 


Oil slick characterization using an airborne laser fluorosensor. 

Construction considerations, 11:49870 (R;SE) 
OIL WELLS 
Carbon Dioxide Injection 

A mechanistic study of gravity-assisted CO: flooding, 11:49806 
(BA;US) 

An analysis of heavy oil immiscible CO, tertiary coreflood 
data, 11:49811 (BA;US) 

Calculation of minimum miscibility pressure, 11:49832 (BA;US) 

Case history of a successful Rocky Mountain pilot CO: flood, 
11:49841 (BA;US) 

CO, diversion using foam in an immiscible CO; field project, 
11:49799 (BA;US) 

Comparison of recovery and economics for oxygen and air 
fireflood in Canadian heavy oil areas, 11:49828 (BA;US) 

Diffusion of carbon dioxide at reservoir conditions: Models and 
measurements, 11:49808 (BA;US) 

Enhanced oil recovery by CO: foam flooding. Final report, 
October 1, 1981-December 31, 1985, 11:49772 (R;US) 





Carbon Dioxide Injection 


eee combustion tube tests, 11:49826 (BA;US) 
In-situ polymerization controls CO./water channeling at Lick 
Creek, 11:49796 (BA;US) 


Interpretation of a COs/Ns injection field test in a moderately 
fractured carbonate reservoir, 11:49844 (BA;US) 

ae of phase behavior predictions with a chemical- 

association equation of state, 11:49830 (BA;US) 

Mobility control for CO/sub 2/ injection (support for field 
project). Twelfth quarterly report including project status 
report, February 17-May 16, 1984, 11:49770 (R;US) 

Mobility control for CO/sub 2/ injection (support for field 
project). Thirteenth quarterly report including project status 
report, May 17-August 16, 1984, 11:49771 (R;US) 

Multicomponent CO:/water/hydrocarbon phase behavior 
Bac A comparative study, 11:49785 (J;US) 

in the SACROC oil-carbon dioxide system, 
es (BA;US) 

Proceedings of the SPE/DOE fifth symposium on enhanced 
oil recovery, 11:49805 (B;US) 

Review of CO, flood, Springer “A” sand, NE Purdy unit, 
Garvin County, Oklahoma, 11:49840 (BA;US) 

Rock Créek oil field COs pilot tests, Roane County, West 
Virginia, 11:49843 (BA;US) 

Slim-tube investigation of CO, foams, 11:49798 (BA;US) 

Solubility and extraction in multiple-contact miscible 
displacements: of Nz and CO: flow visualization 
ola 11:49858 (BA;US) 

The Maljamar Carbon Dioxide Pilot: Review and results, 
11:49786 (BA;US) 

The Maljamar carbon dioxide pilot: Review and results, 
11:49842 (BA;US) 

The use of dispersion relationships to model adverse mobility 
ratio miscible displacements, 11:49810 (BA;US) 

Well stimulation by CO; in the heavy oil field of Camurlu in 
Turkey, 11:49845 (BA;US) 

Caustic Flooding 
A fractional flow model for high pH flooding, 11:49852 

(BA;US) 

A nonequilibrium description of alkaline waterflooding, 

11:49784 (J;US) 


A study of caustic consumption by clays, 11:49847 (BA;US) 

Alkaline flood prediction studies, Ranger VII pilot, 
Wilmington Field, California, 11:49782 (J;US) 

An update of the polymer-augmented alkaline flood at the 
Isenhour Unit, Sublette County, Wyoming, 11:49793 
(BA;US) 

Chemical consumption during alkaline flooding: A comparative 
evaluation, 11:49846 (BA;US) 

chemical flood efficiency with 
micellar/alkaline/polymer processes, 11:49837 (BA;US) 

Strategy for alkaline/polymer flood design using Berea and 
reservoir rock corefloods, 11:49838 (BA;US) 

Directional Drilling 

A laboratory study of thermal oil recovery using horizontal 

wells, 11:49823 (BA;US) 


A laboratory study of thermal oil recovery using horizontal 
wells, 11:49823 (BA;US) 
Drill Cores 


Interpretation of miscible displacements in laboratory cores, 
11:49809 (BA;US) 

Viscoelastic constitutive model for determining in-situ stress 
— eee 11:49775 
(R;US) 


Equations of State 
Investigation of phase behavior predictions with a chemical- 
association equation of state, 11:49830 (BA;US) 
Field Tests 
11:49786 (BA;US) 
Flow Models 
The use of dispersion relationships to model adverse mobility 
ratio miscible displacements, 11:49810 (BA;US) 
Transverse dispersion in slug mode chemical EOR processes in 
stratified porous media, 11:49804 (BA;US) 
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Fluid Injection 

Development of a mechanistic foam simulator; The 
balance and generation by snap-off, 11:49797 (BA;US) 

Experimental and theoretical investigation of 
polymer gels in porous media, 11:49855 (BA;US) 

Modeling of three-phase liquid-liquid equilibria, 11:49839 
(BA;US) 

Surfactants for EOR: Olefin sulfonate behavior at high 
temperature and hardness, 11:49836 (BA;US) 

Transverse dispersion in slug mode chemical EOR processes in 
stratified porous media, 11:49804 (BA;US) 


Gas-driven fracture propagation, 11:49902 (J;US) 
Gas 

A model for prediction of recovery and pressure history for 2- 
D displacement of oil through porous media by 

gas/surfactant, 11:49856 (BA;US) 

Comparison of steady and unsteady-state flow of gas and 
foaming solution in porous media, 11:49857 (BA;US) 

Determination of minimum miscibility pressure using a high- 
pressure visual sapphire cell, 11:49831 (BA;US) 

OE ee 

fractured carbonate reservoir, 11:49844 (BA;US) 

Solubility and extraction in multiple-contact miscible 
displacements: Comparison of Nz and COs flow visualization 
experiments, 11:49858 (BA;US) 

In-Situ Combustion 

A method for performance prediction and comparison of 
oxygen and air fireflooding, 11:49827 (BA;US) 

Comparison of recovery and economics for oxygen and air 
fireflood in Canadian heavy oil areas, 11:49828 (BA;US) 

Experimental and simulation studies of laboratory in-situ 
combustion recovery, 11:49860 (BA;US) 

High-pressure combustion tube tests, 11:49826 (BA;US) 

In-situ combustion in the Lower Hospah Formation, McKinley 
County, New Mexico, 11:49824 (BA;US) 

Material compatibility and systems considerations in thermal 
EOR environments containing high-pressure oxygen, 
11:49829 (BA;US) 

Proceedings of the SPE/DOE fifth symposium on enhanced 
oil recovery, 11:49805 (B;US) 

Screening and evaluation of enhanced oil recovery at Teapot . 
Dome in the Shannon sandstone: A shallow, heterogeneous 
light-oil reservoir, 11:49825 (BA;US) 

Mathematical Models 

Geological problems related to characterization of clastic 

reservoirs for enhanced oil recovery, 11:49802 (BA;US) 
Microemulsion Flooding 

A model for prediction of recovery and pressure history for 2- 
D displacement of oil through porous media by 
gas/surfactant, 11:49856 (BA;US) 

A note on the application of the theory of coherence to 
surfactant flooding, 11:49783 (J;US) 

Adjustment of surfactant/polymer interaction in 
a eee 11:49834 

An empirical model for microemulsion phase behavior, 
11:49817 (BA;US) 

Effect of capillary number on the residual saturation of a three- 
phase micellar solution, 11:49819 (BA;US) 

Effect of mixed-chain-length surfactants on fluid displacement 
in porous media by in-situ foaming process, 11:49780 (J;US) 

Effects of reservoir heterogeneity on chemically enhanced oil 
recovery, 11:49803 (BA;US) 

ee eee eens aan 11:49820 (BA;US) 

Improving chemical flood efficiency with 


micellar/alkaline/polymer processes, 11:49837 (BA;US) 

Phase behavior correlation for surfactant 
formulations, 11:49821 (BA;US) 

Proceedings of the SPE/DOE fifth symposium on enhanced 
oil recovery, 11:49805 (B;US) 

The Chateaurenard (France) industrial microemulsion pilot 
design and performance, 11:49794 (BA;US) 

The effect of pressure and temperature on the phase behavior 
of microemulsions, 11:49835 (BA;US) 
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Tricritical points and the design of high surfactants for 


low-tension enhanced oil recovery, 11:49822 (BA;US) 
Miscible-Phase Displacement 
Detailed simulation of unstable processes in miscible flooding, 
11:49807 (BA;US) 
Interpretation of miscible displacements in laboratory cores, 
11:49809 (BA;US) 
Measurement 


Use of monitor observation wells in the monitoring and 

evaluation of oil recovery projects, 11:49795 (BA;US) 
Production 

A method for performance prediction and comparison of 
oxygen and air fireflooding, 11:49827 (BA;US) 

A progress report on polymer-augmented waterflooding in 
Wyoming's North Oregon Basin and Byron Fields, 11:49792 
(BA;US) 

An analysis of heavy oil immiscible COs tertiary coreflood 
data, 11:49811 (BA;US) 

An update of the polymer-augmented alkaline flood at the 
Isenhour Unit, Sublette County, Wyoming, 11:49793 
(BA;US) 

Case history of a successful Rocky Mountain pilot COs; flood, 
11:49841 (BA;US) 

Characterization of sandstone reservoirs for enhanced oil 
recovery: The Permian Upper Minnelusa formation, Powder 
River Basin, Wyoming, 11:49788 (BA;US) 

Enhanced oil recovery and domestic oil reserves 10 years later, 
11:49764 (BA;US) 

Field evaluation of interfacial spreading agent using cyclic 
decline curves, 11:49815 (BA;US) 

Field-scale polymer flooding at remote site presents special 
challenges, 11:49791 (BA;US) 

Heat flow during steam injection into a fractured carbonate 
reservoir, 11:49812 (BA;US) 

In-situ combustion in the Lower Hospah Formation, McKinley 
County, New Mexico, 11:49824 (BA;US) 

The Chateaurenard (France) industrial microemulsion pilot 
design and performance, 11:49794 (BA;US) 

The status and potential of enhanced oil recovery, 11:49790 
(BA;US) 

The use of dispersion relationships to model adverse mobility 
ratio miscible displacements, 11:49810 (BA;US) 

Production Logging 

Use of monitor observation wells in the monitoring and 

evaluation of oil recovery projects, 11:49795 (BA;US) 
Sand Consolidation 

Characterization of sandstone reservoirs for enhanced oil 
recovery: The Permian Upper Minnelusa formation, Powder 
River Basin, Wyoming, 11:49788 (BA;US) 

Steam Injection 
A laboratory study of thermal oil recovery using horizontal 
wells, 11:49823 (BA;US) 

Application of steam foam in the Tia Juana Field, Venezuela: 
Laboratory tests and field results, 11:49814 (BA;US) 

Effectiveness of screening tests as predictive models of 
steamflood additives, 11:49813 (BA;US) 

Field evaluation of interfacial spreading agent using cyclic 
decline curves, 11:49815 (BA;US) 

Heat flow during steam injection into a fractured carbonate 
reservoir, 11:49812 (BA;US) 

Measurement of steam quality, mass flow rate, and enthalpy 
delivery rate using combined neutron densitometer and 
nozzle, 11:49816 (BA;US) 

Mobility-controlled steam drive “MCSD” by the application of 
additives soluble in hot water, 11:49853 (BA;US) 

Proceedings of the SPE/DOE fifth symposium on enhanced 
oil recovery, 11:49805 (B;US) 

Screening and evaluation of enhanced oil recovery at Teapot 
Dome in the Shannon sandstone: A shallow, 
light-oil reservoir, 11:49825 (BA;US) 

Testing 
Tracer testing for reservoir description, 11:49789 (BA;US) 
Waterflooding 

A progress report on polymer-augmented waterflooding in 
Wyoming's North Oregon Basin and Byron Fields, 11:49792 
(BA;US) 


ON-LINE MEASUREMENT SYSTEMS 
Radiosensitivity 


Application of size exclusion chromatography in the 
measurements of concentration and molecular weight of 
some EOR polymers, 11:49851 (BA;US) 

Case history of a successful Rocky Mountain pilot CO; flood, 
11:49841 (BA;US) 

Displacement of a viscous oil by the combined injection of hot 
water and chemical additive, 11:49776 (J;US) 

Effect of crude-oil-induced wettability changes on oil 
recovery, 11:49781 (J;US) 

Enhanced oil recovery and domestic oil reserves 10 years later, 
11:49764 (BA;US) 

Field-scale polymer flooding at remote site presents special 
challenges, 11:49791 (BA;US) 

Heat flow during steam injection into a fractured carbonate 
reservoir, 11:49812 (BA;US) 

In-situ polymerization controls CO2/water channeling at Lick 
Creek, 11:49796 (BA;US) 

In situ stress measurements in inclined holes in the North Sea: 
Application to water flooding and enhanced oil recovery, 
11:49861 (B;US) 

Lab data aid design and evaluation of polymer floods, 11:49777 
G;US) 

Mobility-controlled steam drive “MCSD” by the application of 
additives soluble in hot water, 11:49853 (BA;US) 

New polymers for EOR applications, 11:49849 (BA;US) 

Physical modeling of microscopic rock-pore heterogeneities, 
11:49769 (BA;US) 

Proceedings of the SPE/DOE fifth symposium on enhanced 
oil recovery, 11:49805 (B;US) 

Review of CO: flood, Springer “A” sand, NE Purdy unit, 
Garvin County, Oklahoma, 11:49840 (BA;US) 


light-oil reservoir, 11:49825 (BA;US) 
Single-well tracer test in complex pore systems, 11:49800 
(BA;US) 
Surfactant-enhanced sodium bicarbonate flooding. Project 
OE6, 11:49774 (R;US) 
The nature of polymer plugging and a wellbore treatment to 
minimize it, 11:49850 (BA;US) 
Xanthan stability at elevated temperatures, 11:49848 (BA;US) 
Well Logging 
Tracer testing for reservoir description, 11:49789 (BA;US) 
OKG-1 REACTOR 
Coolant Cleanup Systems 
Alternative space heating of the station at the plant of 
Oskarshamn, 11:50503 (R;SE;In Swedish) 
Energy Conservation 
Alternative space of the station at the plant of 
Oskarshamn, 11:50503 (R;SE;In Swedish) 
Space Heating 
Alternative space heating of the station at the plant of 
Oskarshamn, 11:50503 (R;SE;In Swedish) 
OKG-3 REACTOR 
Reactor Start-Up 
Quarterly report of the Swedish Nuclear Power 
4th quarter 1984, 11:50500 (R;SE;In Swedish) 
OKLAHOMA 
Oil Fields 
Geological problems related to characterization of clastic 
reservoirs for enhanced oil recovery, 11:49802 (BA;US) 
Review of CO: flood, Springer “A” sand, NE Purdy unit, 
Garvin County, Oklahoma, 11:49840 (BA;US) 
Oil Shale Deposits 
Geological problems related to characterization of clastic 
reservoirs for enhanced oil recovery, 11:49802 (BA;US) 
OLEFINS 
See ALKENES 
OLEIC ACID 


Radiosensitivity 
Sensitivity of polyunsaturated fatty acids in artificial 
membrances to gamma radiation, 11:52220 (RA;AU) 
ON-LINE MEASUREMENT SYSTEMS 
Remote and in-situ analysis, 11:51157 (BA;US) 








ON-LINE MEASUREMENT SYSTEMS 
Programming 


Measuring of nuclear reaction cross-sections using mini- 
computers, 11:53102 (R;SU;In Russian) 


Thirty-channel information and measuring system for 
determining the KVTI-20 accelerator synchrotron radiation 
power and angular distribution, 11:51753 (R;SU;In Russian) 

OPEN-CYCLE MHD GENERATORS 
Seed Recovery 
Seed recovery and regeneration in coal-fired, open-cycle 
magnetohydrodynamic systems, 11:50957 (BA;US) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPTICAL EQUIPMENT 
Calibration 


Calibration of an electrooptical post for intense microwave 
detection in a rectangular waveguide, 11:51619 (R;US) 


Optical coating absorption measurement for high power laser 
systems, 11:51626 (R;US) 


Excited state optical modulator, 11:52736 (J;US) 
Thin quartz cell suitable for vacuum ultraviolet absorption and 
circular dichroism measurements, 11:51868 (J;US) 
OPTICAL MODELS 
Rotational States 
Study of collective effects in Sm isotopes by polarized proton 
scattering, 11:52647 (R;NL) 
OPTICAL SYSTEMS 
Antireflection Coatings 
Optical components for Nova, 11:52883 (RA;US) 
Sol-gel coatings, 11:52966 (RA;US) 
Design 


Beam-alignment and diagnostic systems, 11:52886 (RA;US) 
Nova frequency conversion and focusing system, 11:52882 
(RA;US) 
Nova two-beam target chamber: system performance, 11:52895 
(RA;US) 
Fabrication 


Microfabrication facility, 11:52948 (RA;US) 
Performance 
Beam-alignment and diagnostic systems, 11:52886 (RA;US) 
Nova frequency conversion and focusing system, 11:52882 
(RA;US) 
Reflective Coatings 
Sol-gel coatings, 11:52966 (RA;US) 
Specifications 


Nova two-beam target chamber: system performance, 11:52895 


(RA;US) 
Surface Finishing 
Optical components for Nova, 11:52883 (RA;US) 
OPTICALLY THIN PLASMA 
Tonization 
Collisional ionization, 11:52323 (R;FR) 
OREGON 
Fisheries 


Evaluation of a low-cost salmon production facility. Annual 
report, FY 1985, 11:52187 (R;US) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
Accumulation 
Organic environmental chemicals in German estuaries - 
occurrence, biotransfer and degradation. Final report, 
11:52084 (R;DE;In German) 
Effects 


Organic environmental chemicals in German estuaries - 
occurrence, biotransfer and degradation. Final report, 
11:52084 (R;DE;In German) 

ORGANIC COMPOUNDS 
See also AMINES 
HYDR 





ERA-11/22 / 268S 


TERPENES 
Ecological Concentration 
Volatile organic compounds in ground water west of LLNL, 
11:52099 (R;US) 
Environmental Impacts 
Coal-gasification environmental data summary: organics. Final 
report, September 1984-December 1985, 11:49668 (R;US) 
Mixtures 
Health and environmental effects of complex chemical 
mixtures: proceedings, 11:52241 (R;US) 


Physical Radiation Effects 
Transport and magnetism in the organic conductors in relation 
iia tention tien 11:51371 (R;FR;In 

French) 


ORGANIC HALOGEN COMPOUNDS 
See also ORGANIC CHLORINE COMPOUNDS 
Reactions 
Photoinitiated free radical chain reactions, 11:51555 (R;EC) 
ORGANIC POLYMERS 


See also POLYAMIDES 
POLYETHYLENE GLYCOLS 
Acid 


Hydrolysis 
Xanthan stability at elevated temperatures (Xanthan), 11:49848 
(BA;US) 
Alkaline Hydrolysis 
Xanthan stability at elevated temperatures (Xanthan), 11:49848 
(BA;US) 
Chemical Composition 
Isolation of halotolerant, thermotolerant, facultative polymer- 
producing bacteria and characterization of the exopolymer, 
11:49778 (J;US) 
Decomposition 
Xanthan stability at elevated temperatures (Xanthan), 11:49848 
(BA;US) 


Xanthan stability at elevated temperatures (Xanthan), 11:49848 
(BA;US) 
Temperature Effects 
Xanthan stability at elevated temperatures (Xanthan), 11:49848 
(BA;US) 
Viscosity 
Xanthan stability at elevated temperatures (Xanthan), 11:49848 
(BA;US) 
ORGANOMETALLIC COMPOUNDS 
For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 
bound to carbon. 
Chemical Preparation 
Synthesis and reactivity of metal a-hydroxyalkyl 
ion of (CO)};sMCH(CHsHs)OH (M = Man, Re), 


11:51543 (J;US) 
Synthesis and reactivity of stable metallacyclic manganese and 
rhenium a-hydroxyalkyl of the formula 


(CO)*MP(CsHs)n(o-CeH,CHOH), 11: 51544 G;US) 


ligands. Implications 
reduction chemistry, 11:51542 (J;US) 
Chemical Reaction Kinetics 
Structural, kinetic, and thermodynamic study of the reversible 
thermal C-H activation/reductive elimination of alkanes at 
iridium, 11:51545 (J;US) 
Synthesis and reactivity of metal a-hydro: 1 
generation of (CO);MCH(CHeHs)OH (M = Man, Re), 
11:51543 (J;US) 
Chemical Reactions 
In-situ electrochemical method for removing environmental 
pollutants. Final report on Phase 1, 11:52093 (R;US) 
Crystal Structure 
Synthesis and reactivity of metal a-hydroxyalkyl 
generation of (CO)}MCH(CHeHs)OH (M = Man, Re), 
11:51543 (J;US) 
Trinuclear Zre, Al panne complexes containing 
ligands. Implications for transmetallation reactions and CO 
reduction chemistry, 11:51542 (J;US) 
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Magnetic Fields 

Critical magnetic fields and related properties of the ambient 
pressure organic superconductor beta-(BEDT-TTF)2IBrz, 
11:51526 (US) 

Molecular Structure 

Structural, kinetic, and thermodynamic study of the reversible 
thermal C-H activation/reductive elimination of alkanes at 
iridium, 11:51545 (J;US) 

Synthesis and reactivity of metal a-hydroxyalkyl complexes; 

ion of (CO)sMCH(CHéHs)OH (M = Mn, Re), 
11:51543 (J;US) 

Synthesis and reactivity of stable metallacyclic manganese and 
rhenium a-hydroxyalkyl complexes of the formula 
(CO)*MP(CeHs)2(0-CsH,CHOH), 11:51544 (J;US) 

Trinuclear Zr2, Al -ketene complexes containing bridging 
ligands. Implications for reactions and CO 
reduction chemistry, 11:51542 (J;US) 


Structural, kinetic, and thermodynamic study of the reversible 
thermal C-H activation/reductive elimination of alkanes at 
iridium, 11:51545 (J;US) 

ORGANS 


Dose factors for inhalation or i of radionuclides in 
compounds (adults), 11:52230 (R;DE;In German) 
ORNL 
Air Pollution Monitoring 
Environmental surveillance data report for the first quarter of 
1986, 11:52060 (R;US) 
Inventions 
Accomplishments of the Oak Ridge National Laboratory Seed 
Money program, 11:53042 (R;US) 
Radiation Monitoring 
Environmental surveillance data report for the first quarter of 
1986, 11:52060 (R;US) 
Radioactive Waste Management 
On-site waste storage assuring the success of on-site, low-level 
nuclear waste storage, 11: ve, 11:30090 (R;US) 


Environmental surveillance data report for the first quarter of 
1986, 11:52060 (R;US) 
Programs 


Accomplishments of the Oak Ridge National Laboratory Seed 
Money program, 11:53042 (R;US) 
Surplus Nuclear Facilities 
Decommissioning of surplus facilities at ORNL, 11:50047 
(RA;US) 
ORYZA 
See RICE 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSKARSHAMN-1 REACTOR 
See OKG-1 REACTOR 
OSKARSHAMN-3 REACTOR 
See OKG-3 REACTOR 
OSLO CYCLOTRON 
Beam Optics 
Beam handling system of the Oslo Cyclotron, 11:51729 (R;NO) 
OSMIUM 
Catalytic Effects 
Bulk metals as HDN catalysts, 11:49659 (RA;US) 
OSMIUM 186 TARGET 
Neutron Reactions 
Spherical optical model potential for the Re/Os stellar 
nucleosynthesis chronometer from s-italic-wave neutrons on 
/sup 186,187,188/Os, 11:52345 (J;US) 
OSMIUM 187 TARGET 
Neutron Reactions 
Spherical optical model potential for the Re/Os stellar 
nucleosynthesis chronometer from s-italic-wave neutrons on 
/sup 186,187,188/Os, 11:52345 (J;US) 


OSMIUM 188 TARGET 
Electron Reactions 
Determination of boson density by electron scattering, 
11:52642 (R;FR) 
Neutron Reactions 
Spherical optical model potential for the Re/Os stellar 
nucleosynthesis chronometer from s-italic-wave neutrons on 
/sup 186,187,188/Os, 11:52345 (J;US) 
OSMIUM 189 
Energy Levels 
189s and the U(6/12) symmetry scheme, 11:52652 (R;US) 


New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCosSiro or UsCosSis type structures. 


Superconductivity in these compoutda, 11:51299 RA:AT) 
Electric Conductivity 


ee eee 
silicides and germanides with the ScsCo.Sino-type structure, 
11:51432 (R;US) 


Susceptibility 
ee 
with the ScsCo.Sino-type structure, 
nave aes 
Superconductivity 
New ternary rare earth - transition metal germanides with 
TiMnSiz, ScsCosSio or UzCosSis type 


11:51432 (R;US) 
OSMIUM BORIDES 
Superconductivity 
Investigation of “conventional” superconductivity in ternary 
cerium compounds through high pressure studies, 11:51433 
(R;US) 
OSMIUM COMPLEXES 
Fluorescence 
Application of the energy gap law to excited-state decay of 
osmium(II)-pol: : calculation of relative 
nonradiative decay rates from emission spectral profiles, 
11:51539 (J;US) 
Decay 


Application of the energy gap law to excited-state decay of 
: calculation of relative 
nonradiative decay rates from emission spectral profiles, 
11:51539 (J;US) 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVERBURDEN 
Ton Exchange 
Ion exchange and soil attenuation of Gulf Coast and Great 
Plains soils. Quarterly report, April 1-June 30, 1986, 11:49699 
(R;US) 


Ton exchange and soil attenuation of Gulf Coast and Great 
Plains soils. Quarterly report, April 1-June 30, 1986, 11:49699 
(R;US) 

PH Value 

Ion exchange and soil attenuation of Gulf Coast and Great 
Plains soils. Quarterly report, April 1-June 30, 1986, 11:49699 
(R;US) 

OVERHEAD POWER TRANSMISSION 
Foundations 

TLWorkstation code: Version 1.0. Volume 18: PADLL 
manual (Pier Analysis and Design for Lateral Loads), 
11:50434 (R;US) 

TLWorkstation code: Version 1.0. Volume 17. MFAD manual 
(Moment Foundation Analysis and Design), 11:50433 (R;US) 

OXETANE 
See ETHERS 





formation from stilbene oxides, 11:51557 (J;GB) 
Optical Pumping 
Refractory oxide hosts for a high power, broadly tunable laser 
with high quantum efficiency and method of making same, 
11:51628 (P;US) 
OXIRANS 
See EPOXIDES 
OXOPROPANE 
See ACETONE 
OXYGEN 
Activation Analysis 
t and use of in vivo neutron activation analysis at 
Leeds, 11:51472 (RA;XA) 
Measurement of carbon, nitrogen, and oxygen in vivo by 
photonuclear activation analysis, 11:51465 (RA;XA) 
Chemical Analysis 
Oxygen analyzer, 11:51514 (P;US) 
Chemical Reaction Kinetics 
Evaluation of dynamical approximations for calculating the 
effect of vibrational excitation on reaction rates. O + He(n 
= 0,1) equivalent to OH(n = 0,1) + H, 11:51512 (J;US) 
Reactions 


Comprehensive mechanisms for combustion chemistry: an 
experimental and numerical study with emphasis on applied 
sensitivity analysis. Final report, 11:51567 (R;US) 


[Adsorption on metal surfaces]. Final technical report, 11:51206 
(RUS) 
Combustion 


structure of planar nonadiabatic reverse 
combustion fronts in porous media, 11:51570 (J;US) 
Corrosive Effects 
Material compatibility and systems considerations in thermal 
EOR environments containing high-pressure oxygen, 
11:49829 (BA;US) 
Electron-Molecule Collisions 
Electron ionization and electron attachment to van der Waals 
clusters, 11:52406 (RA;AT) 
Ion 


Implantation 
Modification of the hydriding of uranium using ion 
implantation, 11:51565 (J;US) 
Ion Pairs 
Electron ionization and electron attachment to van der Waals 
clusters, 11:52406 (RA;AT) 


ERA-11/22 / 2708 


First observation of dinegative oxygen cluster ions: 
(O2)*" sub(x), 11:52384 (RA;AT) 
Ton-Molecule Collisions 


Crossed-beam study of charge transfer reactions in He* -Na, 
Oz, NO, CO collisions at 0.5-200 eV, 11:52397 (RA;AT) 
Influence of ionic vibrational excitation on ion-molecule- 
reactions, 11:52395 (RA;AT) 
Low energy crossed - beam study of the reaction N* + O2 > 
NO* + O, 11:52409 (RA;AT) 
Non-Equilibrium Plasma 
Collisional-radiative model and Saha decrements for a 
nonequilibrium oxygen plasma. Memorandum report, 
11:52439 (R;US) 
OXYGEN 15 
Uses 
Simultaneous measurement of cerebral blood flow and oxygen 
extraction fraction by positron emission tomography: 
theoretical study and experimental evidence of cerebral 
a ee continuous 


inhalation technique, 11:52154 (R;FR;In French) 
OXYGEN 16 


Hypernuclear interactions, 11:52611 (R;CA) 
States 


Large amplitude nuclear collective motion and the quantized 
ATDHF theory, 11:52686 (R;DE) 
OXYGEN 16 REACTIONS 
Heavy Ion Fusion Reactions 
Resolution of the fusion window anomaly in heavy-ion 
collisions, 11:52613 (J;US) 
Incomplete Fusion Reactions 
Fusion-fission in the **O + /sup 40,44/Ca and *S + *Mg 
reactions, 11:52622 (R;US) 
OXYGEN 16 TARGET 
Alpha Reactions 
Large amplitude nuclear collective motion and the quantized 
ATDHF theory, 11:52686 (R;DE) 
Antiproton Reactions 
Anti p-nucleus interaction, 11:52609 (R;US) 
Kaon Minus Reactions 
Hypernuclear interactions, 11:52611 (R;CA) 
Oxygen 16 Reactions 
Resolution of the fusion window anomaly in heavy-ion 
collisions, 11:52613 (J;US) 
Proton Reactions 
Measurements of the spin rotation function in 200-MeV proton 
scattering, 11:52620 (BA;US) 
Polarization transfer in 200-MeV inelastic proton scattering 
from “*C and **O, 11:52618 (BA;US) 
Proton nucleus elastic scattering at 800 MeV: the role of 
intermediate isobars, 11:52684 (R;FR) 
OXYGEN 18 TARGET 
Antiproton Reactions 
Anti p-nucleus interaction, 11:52609 (R;US) 
Reactions 


Structure of 1°O from measurement and R-matrix analysis of 
sigma(theta) for **O(n,n)"*O and *O(n,n’)"*Osup(*) (1.98 
MeV), 11:52615 (J;NL) 

OXYGEN 19 
Resonance 

Structure of #*O from measurement and R-matrix analysis of 
sigma(theta) for *O(n,n)**O and *O(n,n’)"*Osup(*) (1.98 
MeV), 11:52615 G;NL) 

OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 

OXYGEN HYDRIDES 
See WATER 

OXYGEN IONS 


Levels 
Investigations of highly ionized atoms using fast ions and laser 
produced plasmas with astrophysical applications, 11:52423 
(R;SE) 
Energy-Level Transitions 
Investigations of highly ionized atoms using fast ions and laser 
re Sata 11:52423 
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Ton-Atom Collisions 
Electron capture from Li(2s) by singly charged ions - a 
systematic study, 11:52381 (RA;AT) 
Ton-Molecule Collisions 
Measurement of excitation cross sections in collisions of He*, 
Ne*, Art, N*, N*2, O*2, H*: and H*s ions with CF,, 
11:52375 (RA;AT) 
Quenching of O*» (X, v) by Kr in the energy regime from 0.04 
to 2 eV, 11:52398 (RA;AT) 
Recent VT-SIFT and VT-SIFDT studies of ion/neutral 
reactions, 11:52408 (RA;AT) 
OXYGEN METERS 


Oxygen analyzer, 11:51514 (P;US) 
Operation 
Oxygen analyzer, 11:51514 (P;US) 
OXYMETHYLENE 


Effects of phosphate pollutants on the growth of the oyster 
Crassostrea virginica in the Pamlico River estuary and on 
calcium carbonate crystallization in vitro. Part 2. Extension. 
Period of project: September 1, 1984-February 28, 1985, 
11:52246 (R;US) 

Cadmium 

Cadmium intake via oysters and health effects in New Zealand: 
cadmium intake, metabolism and effects in people with a 
high intake of oysters in New Zealand. Report for October 
1980-March 1982, 11:52254 (R;NZ) 

OZONE 
Air Pollution Abatement 

Development and testing of a surrogate-species chemical- 
reaction mechanism. Volume 1. Interim report for October 
1984-February 1986, 11:51992 (R;US) 

Development and testing of a surrogate-species chemical- 
reaction mechanism. Volume 2. Interim report for October 
1984-February 1986, 11:51993 (R;US) 

Air Pollution Monitoring 

Standard Reference Photometer network for verification and 
certification of ozone standards. Final report, 11:51985 
(R;US) 

Atmospheric Chemistry 

Factors influencing the reactivity of polycyclic aromatic 
hydrocarbons absorbed on filters and ambient POM with 
ozone, 11:52006 (J;US) 

Reactions 


Development and testing of a surrogate-species chemical- 
reaction mechanism. Volume 1. Interim report for October 
1984-February 1986, 11:51992 (R;US) 

Development and testing of a surrogate-species chemical- 
reaction mechanism. Volume 2. Interim report for October 
1984-February 1986, 11:51993 (R;US) 


P CODES 

Modification and documentation of the PACKAGE code. 
Final report, 11:49739 (R;US) 

TLWorkstation code: Version 1.0. Volume 18: PADLL 
manual (Pier Analysis and Design for Lateral Loads), 
11:50434 (R;US) 

P WAVES (SEISMIC) 
See SEISMIC P WAVES 
PACIFIC NORTHWEST REGION 


type A packaging certification study: 
getting ready for July 1, 1985, 11:49936 (RA;US) 


Specifications 
DOT specification 7A type A packaging certification study: 
getting ready for July 1, 1985, .11:49936 (RA;US) 


PADE APPROXIMATION 
Invariance Principles 
Invariance properties in Hermite-Pade approximation theory, 
11:53133 (J;BE) 
PADUCAH PLANT 
Environment 
Environmental monitoring report. United States Department of 
, Paducah Gaseous Diffusion Plant. Calendar year 
1985, 11:50154 (R;US) 
PAEC 
See PHILIPPINE ATOMIC ENERGY COMMISSION 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PALLADIUM 
Electrical Properties 
Pd/sub x/GaAs/GaAs: correlation between interface 
morphology and electrical properties, 11:51436 (R;US) 
Interfaces 
Pd/sub x/GaAs/GaAs: correlation between interface structure, 
morphology and electrical properties, 11:51436 (R;US) 
Microstructure 
Pd/sub x/GaAs/GaAs: correlation between interface 
morphology and electrical properties, 11:51436 (R;US) 


Segregation 
Surface compositional changes of Au-Pd binary alloys during 
temperature excursions (By ion scattering spectroscopy 
onaliaianel 11:51250 (RA;AT) 


“Saluda compositional changes of Au-Pd binary alloys during 
temperature (By ion scattering spectroscopy 
(JSS)), 11:51250 (RA;AT) 

PALLADIUM ALLOYS 
Crystal-Phase Transformations 
Structural transformation and superconductivity in the Zr 
(Ru(sub(1-x))Pd(subx)) system, 11:51257 (RA;AT) 


Hybridization effect on excess entropy of transition metal 
based alloys, 11:51266 (RA;AT) 


Segregation 
Surface compositional changes of Au-Pd binary alloys during 
temperature excursions (By ion scattering spectroscopy 
(JSS)), 11:51250 (RA;AT) 


Structural transformation and superconductivity in the Zr 
(Ru(sub(1-x))Pd(subx)) system, 11:51257 (RA;AT) 


Surface Properties 
Surface compositional changes of Au-Pd binary alloys during 
temperature excursions (By ion scattering spectroscopy 
(JSS)), 11:51250 (RA;AT) 
PALLADIUM CARBIDES 
Crystal Structure 
Structure and bonding of transition metal carbides and 
hydrides, 11:51332 (RA;AT) 
PALLADIUM COMPOUNDS 
See also PALLADIUM CARBIDES 
PALLADIUM HYDRIDES 
Hybridization effect on excess entropy of transition metal 
based alloys, 11:51266 (RA;AT) 
PALLADIUM HYDRIDES 
Crystal Structure 
Structure and of transition metal carbides and 
hydrides, 11:51332 (RA;AT) 
PAPER CHROMATOGRAPHY 


Development and demonstration of an electric heat pump for 
waste heat recovery in industry. System design and test 
results. Final report, 11:51136 (R;US) 

PARABOLIC DISH COLLECTORS 
Performance 

Analysis of solar thermal concepts for electricity generation, 

11:50352 (R;US) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 





PARABOLIC TROUGH COLLECTORS 
Performance 


PARABOLIC TROUGH COLLECTORS 
Performance 


Analysis of solar thermal concepts for electricity generation, 
11:50352 (R;US) 
PARACHUTES 


Aerodynamics . 
Utilization of vortex methods for parachute aerodynamic 
predictions, 11:51594 (R;US) 
Computer-Aided Design 
Computer design code for conical ribbon parachutes, 11:51600 
(R;US) 


Design 
Design and performance of a parachute for supersonic and 
subsonic recovery of an 800-Ib payload, 11:51597 (R;US) 
Design and performance of a parachute recovery system to 
recover 155-mm- and 8-inch-diameter artillery shells, 
11:51599 (R;US) 


Parachute drag and radial force, 11:51593 (R;US) 
Materials Testing 
Kinetics for the ion of nylon and Kevlar parachute 
materials, 11:51367 (R;US) 
Strength of Kevlar narrow fabrics as influenced by folding and 
compression in the presence of moisture, 11:51366 (R;US) 
Performance Testing 
Design and performance of a parachute for supersonic and 
subsonic recovery of an 800-Ib payload, 11:51597 (R;US) 
Design and performance of a parachute recovery system to 
recover 155-mm- and 8-inch-diameter artillery shells, 
11:51599 (R;US) 
Exploratory testing of ribbon parachutes in the 
NASA Ames 9-ft by 7-ft wind tunnel, 11:51598 (R;US) 
Rocket system for development testing of a retardation 
parachute for a supersonic store, re ile 51595 (R;US) 
Testing 
Parachute drag and radial force, 11:51593 (R;US) 
PARAFFINS 
See ALKANES 
PARAGENES 
See PLASMIDS 
PARALLEL PROCESSING 
Algorithms 


Distributed computing for signal processing: modeling of 
asynchronous parallel computation. Appendix D. Analysis of 
MIMD (Multiple Instruction Streams, Multiple Data 
streams) : features, measurements, and results. 
Master's thesis, 11:53062 (R;US) 

Mathematical Models 

Analytical models for parallel-processing systems. Technical 

report, 11:53063 (R;US) 
S Codes 
Portable environment for developing parallel Fortran 
programs, 11:53064 (R;US) 
Systems Analysis 
Parallel logic programming and ZMOB and parallel-systems 
software and hardware. Final report, 10 October 1984-11 
January 1985, 11:53061 (R;US) 
PARAMAGNETIC RESONANCE (ELECTRON) 
See ELECTRON SPIN RESONANCE 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARTIAL DIFFERENTIAL EQUATIONS 
See also BOLTZMANN EQUATION 
GRAD-SHAFRANO| 


V EQUATION 
HAMILTON-JACOBI — 


Seeaieiialipinciiiintince sith exmpasuitttinusagaatn 
differential equations. Linked operatorial formulations, 
11:52732 (R;FR) 

Integral Transformations 


11:52732 (R;FR) 
Nonlinear Problems 


differential equations. Linked operatorial formulations, 
11:52732 (R;FR) 
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PARTICLE IDENTIFICATION 
CRNL Superconducting Cyclotron 
Physics case for a multiparticle detector system, 11:51736 
(R;CA) 
PARTICLE INTERACTIONS 


See also HADRON-HADRON INTERACTIONS 
PHOTON-PHOTON INTERACTIONS 


Algorithms 
Linguistic and algorithmic restatement of the theory of 
categories. Application to motion and interactions of 
partision 11:52457 (GR) 
PARTICLE KINEMATICS 


Algorithms 
Linguistic and algorithmic restatement of the theory of 
categories. Application to motion and interactions of 
particles, 11:52457 (R;GR) 
PARTICLE PRODUCTION 


e* -e~ hadronic multiplicity 
Poisson, 11:52517 (R;US) 
PARTICLE TRACKS 
Image Processing 
Use of the contingency matrix in the TRACK-MATCH 
lure for two projections, 11:51822 (R;SU;In Russian) 
PARTICLE-BEAM WEAPONS 
See DIRECTED-ENERGY WEAPONS 
PARTICLES 
When appropriate use more specific terms listed under 
CHARGED PARTICLES, ELEMENTARY PARTICLES, 
and QUASI PARTICLES. 


See also DROPLETS 
NEUTRAL PARTICLES 
PARTICULATES 


Fractionation 
Cyclical-field field-flow fractionation: a new method based on 
transport rates, 11:51485 (J;US) 
Spatial Distribution 
Spatial and temporal distributions of particulates formed from 
metallic surfaces by laser vaporization, 11:51295 (J;US) 
Streak Photography 
Size measurements of high velocity particle distributions, 
11:51665 (R;US) 
Time Dependence 
Spatial and temporal distributions of particulates formed from 
metallic surfaces by laser vaporization, 11:51295 (J;US) 
PARTICULATES 
Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 
Air Pollution Monitoring 
Effect of a catalytic combustor on polynuclear aromatic 
hydrocarbon levels in particulates from wood burning, 
11:52010 (BA;US) 
Biological Effects 
In quest of clean air for Berlin, New Hampshire, 11:52003 
(R;US) 


Properties 
Particulate characterization. Final report for the period ending 
March 31, 1986, 11:49692 (R;US) 


Data Analysis 
Significance of regional source contributions to urban PM-10 
(nominal 10 micrometers) concentrations, 11:51990 (R;US) 
Effects 


Environmental 
In quest of clean air for Berlin, New Hampshire, 11:52003 
(R;US) 
Soot from arctic have: radiative effects on the arctic 
snowpack, 11:51950 (RA;US) 


Laboratory test results of the Fluidized-Bed Waste-Heat 
Recovery system, 11:51160 (BA;US) 
Models 


Mathematical 
Subregional Cooperative Electric Utility, Department of 
Defense, National Park Service, and EPA Study (SCENES) 
on visibility: an overview, 11:51940 (R;US) 
Pollution Control Equipment 
Analysis of the costs of trap-oxidizer 
heavy-duty diesel vehicles, 11:51949 (R;US) 


distributions: negative binomial or 


systems for 
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Precipitation Scavenging 
Ithaca MAP3S regional precipitation chemistry site. Annual 
progress report, 1 November 1984-31 October 1985, 11:51959 
(RUS) 
Soot from arctic have: radiative effects on the arctic 
snowpack, 11:51950 (RA;US) 
Qualitative Chemical Analysis 
Gas chromatographic chemiluminescent detection and 
evaluation of predictive models for identifying nitrated 
polycyclic aromatic hydrocarbons in a diesel fuel particulate 
extract, 11:51487 (J;US) 
Quantitative Chemical Analysis 
Environmental impact of co-combustion of coal and municipal 
waste - organic compounds, 11:49754 (R;US) 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARTON MODEL 
Scaling Laws 
Origin of KNO scaling violation in the parton branching 
model, 11:52515 (R;US) 
PASSENGERS 
See OCCUPANTS 
PASSIVE SOLAR HEATING SYSTEMS 
P Codes 
Passive system simulation program. "PSSP” and its 
applications, 11:50360 (RA;US) 
Performance 
Passive commercial demonstration, automobile maintenance 
facility, City of Philadelphia, Department of Public 
Property: Phase 3. Final report, 11:50361 (R;US) 
S Codes 
Sunspace: computation and in-situ measures, 11:50359 (RA;US) 


Influence of soil parameters on ‘*7Cs* uptake by plants from 
long-term fallout on forest clearings and grassland, 11:52054 
(RA;NL) 

Radionuclide Migration 
Experimental soil-plant transfer data of isotopes obtained at the 
of terrestrial radioecology of CEN Cadarache 
(France), 11:52055 (RA;NL;In French) 
PATIENTS 
Biological Radiation Effects 

Hazard and efficiency of X-ray diagnostic investigations, 

11:52174 (R;NL;In Dutch) 
PBF REACTOR 
Fuel Motion Detection 

FRAP-T6 uncertainty study of LOCA tests LOFT L2-3 and 

PBF LLR-3/sup a/, 11:50830 (BA;US) 
Loss of Coolant 

FRAP-T6 uncertainty study of LOCA tests LOFT L2-3 and 

PBF LLR-3/sup a/, 11:50830 (BA;US) 
PBX DEVICES 

PBX is essentially the old PDX with a rearrangement of the 
divertor coils. The resultant plasma is "beam-shaped” with a 
goal of 10 percent beta. MHD properties will be studied. 

Simulation 


Computerized 
Post-disruptive loss in the Princeton Beta Experiment 
(PBX), 11:52778 (R;US) 
Neutral Atom Beam Injection 
Tangential neutral-beam-driven instabilities in the Princeton 
beta experiment, 11:52777 (R;US) 


Plasma Disruption 
Post-disruptive plasma loss in the Princeton Beta Experiment 
(PBX), 11:52778 (R;US) 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PDP COMPUTERS 


of nuclear reaction cross-sections 
computers, 11:53102 (R;SU;In Russian) 
PDU 
See PROCESS DEVELOPMENT UNITS 


PDX DEVICES 


Charge Exchange 
measurements of MHD activity during 
neutral beam injection in the Princeton Large Torus and the 
Poloidal Divertor Experiment, 11:52779 (R;US) 
Neutral Atom Beam Injection 
measurements of MHD activity during 
neutral beam injection in the Princeton Large Torus and the 
Poloidal Divertor Experiment, 11:52779 (R;US) 
Plasma Macroinstabilities 
measurements of MHD activity 
neutral beam injection in the Princeton Large Torus and the 
Poloidal Divertor Experiment, 11:52779 (R;US) 
PEARL SPAR 
See DOLOMITE 
PEAT 
Gasification 
Feasibility study regarding the production of 1000 t/d 
ammonia on the basis of fluid bed 
HTW-Process) of peat. Final report, 11:49644 (R;DE;In 
German) 
PEATLANDS 
See WETLANDS 
PEBBLE BED REACTORS 
See also AVR REACTOR 
THTR-300 REACTOR 
Modifications 
“Peu a peu”: A new fuelling mode of the pebble bed reactor, 
11:50556 (RA;XA) 
Reactor Fueling 
“Peu a peu”: A new fuelling mode of the pebble bed reactor, 
11:50556 (RA;XA) 
PEGMATITES 
Geochemistry 
Trace elements in feldspars and micas in granite pegmatites 
from northern Minas Gerais (Distribution and analysis), 
11:52311 (R;BR;In Portuguese) 
PELLET INJECTION 
Studies of pellet acceleration with arc discharge heated 
propellants, 11:52814 (R;US) 
PELLETRON ACCELERATORS 
Beam Bunchers 
Design of heavy ion buncher for U.S.P. Pelletron, 11:51751 
(RA;BR) 
PELLETRONS 
See PELLETRON ACCELERATORS 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA 
Indoor Air Pollution 
Domestic and personal determinants of the contamination of 
individuals by household radon daughters, 11:52212 (R;US) 
Remedial Action 
Challenge of Canonsburg - case history, 11:50170 (RA;US) 
PENTANE 


id viscosities from the Lawal- 


Prediction of vapor and liquid 
Lake-Silberberg equation of state, 11:49883 (BA;US) 


PENTANOLS 
Solvent 
Picosecond dynamics of solvation: time-resolved fluorescence 
of 4-aminophthalimide in solution, 11:51535 (R;US) 
PENTYL ALCOHOLS 
See PENTANOLS 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
Beam Luminosity 
Luminosity upgrades on PEP, 11:51778 (RA;US) 
Projection Spark Chambers 
Capabilities of the TPC in the high luminosity era, 11:51779 
(RA;US) 





PEP STORAGE RINGS 
Research Programs 


Hadronization dynamics at HiLum PEP: studies of the 
behavior of the fields between partons, 11:52469 (RA;US) 
High resolution spectrometer in studies of e* e~ annihilation at 

Vs = 29 GeV, 11:51780 (RA;US) 


High resolution spectrometer in studies of e* e~ annihilation at 
Vs = 29 GeV, 11:51780 (RA;US) 
PEPTIDES 


Radioimmunoassay 
Isolation of a somatomedin binding protein from human 
preterm amniotic fluid: development of a radioimmunoassay, 
11:52172 (R;NL) 
PERMANGANATES 
compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Absorptivity 
Studies in molten chloroaluminates: I. Multipass 
spectroelectrochemistry; 


II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
(R;US) 
Reduction 


Studies in molten chloroaluminates: I. Multipass 
spectroelectrochemistry; II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
(R;US) 

PERMUTIT (INORGANIC) 
See INORGANIC ION EXCHANGERS 
PERRY-1 REACTOR 
Perry, Ohio, USA 
Reactor Operation 

Safety evaluation report related to the operation of Perry 
Nuclear Power Plant, Units 1 and 2 (Docket Nos. 50-440 
and 50-441). Supplement No. 10, 11:50779 (R;US) 

Safety 


Safety evaluation report related to the operation of Perry 
Nuclear Power Plant, Units 1 and 2 (Docket Nos. 50-440 
and 50-441). Supplement No. 10, 11:50779 (R;US) 

PERRY-2 REACTOR 

Perry, Ohio, USA 

Reactor Operation 

Safety evaluation report related to the operation of Perry 
Nuclear Power Plant, Units 1 and 2 (Docket Nos. 50-440 
and 50-441). Supplement No. 10, 11:50779 (R;US) 

Reactor Safety 

Safety evaluation report related to the operation of Perry 
Nuclear Power Plant, Units 1 and 2 (Docket Nos. 50-440 
and 50-441). Supplement No. 10, 11:50779 (R;US) 

PERSONNEL 

Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 

See also CONTRACTOR PERSONNEL 

MILITARY PERSONNEL 

MINERS 

PROFESSIONAL PERSONNEL 
Post-Irradiation Therapy 

Accident at the Chernobyl’ nuclear power plant and its 
consequences. Part II. Annexes 2, 7. Draft, 11:50774 (R;SU) 

Radiation Doses 

ALARA for cask MRS by remote operations, 11:50167 
(RA;US) 

Internal dose assessment -- Operation Crossroads. Technical 
report, 11 January 1984-15 April 1985, 11:51899 (R;US) 

Injuries 


Accident at the Chernobyl’ nuclear power plant and its 
consequences. Part II. Annexes 2, 7. Draft, 11:50774 (R;SU) 
Accident at the Chernobyl AES and its consequences. Data 
prepared for the International Atomic Energy Agency 
nee (25-29 August 1986, Vienna), 11:50806 
PERSONNEL DOSIMETRY 


Interlaboratory Comparisons 
Comparison of the dosimetry at the four personnel dosimetry 
laboratories in Norway, 11:52237 (R;NO;In Norwegian) 
Performance Testing 
Comparison of the dosi at the four personnel dosimetry 
laboratories in Norway, 11:52237 (R;NO;In Norwegian) 
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Thermoluminescent Dosemeters 
Studies on the application of the TL method for dose 
monitoring in large nuclear plants, 11:51809 (R;PL;In Polish) 
Y 


counters, 11:51830 (R;US) 
Tissue-Equivalent Detectors 
Personnel monitors utilizing 
counters, 11:51830 (R;US) 
PERT METHOD 
Decision making in conservation projects: using PERT/CPM 
for project management and evaluation, 11:50994 (RA;US) 
PESTICIDES 


tissue equivalent proportional 


Decomposition 
Stability of niclosamide in water under local conditions, 
11:52069 (RA;XA) 


Transport 

Radiotracer studies on the molluscicide niclosamide, 
ethanolamine salt to determine its stability in water uptake 
and metabolism in plants and bioaccumulation in fish. Final 
report for the period 12 January 1981-28 February 1985, 
11:52068 (R;AT) 

Metabolism 

Niclosamide residues in milk and organs of lactating goats, 

11:52189 (RA;XA) 


Stability of niclosamide in water under local conditions, 
11:52069 (RA;XA) 
PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
etc. 


See also PETROLEUM FRACTIONS 
API Gravity 
Storage stability and compatibility of heavy fuel oils, 11:49887 
(R;US) 
Biological Effects 
13C NMR spectroscopy in the analysis of conjugate 
metabolites in the bile of fish exposed to petroleum, 11:52259 
G;US) 


Screening 
Chemical and toxicologic characterization of co-processing and 
two-stage direct coal liquefaction materials, 11:49688 (R;US) 


Cracking 
Redesign catalyst to save energy, 11:49862 (J;US) 
Chemical Composition 
A study of crude oil composition during CO, extraction 
process, 11:49884 (BA;US) 
Storage stability and compatibility of heavy fuel oils, 11:49887 
(R;US) 
Wettability and adsorption characteristics of crude oil 
asphaltene and polar fractions, 11:49767 (BA;US) 
Measurements and correlations of the physical properties of 
COs-heavy crude oil mixtures, 11:49859 (BA;US) 
Storage stability and compatibility of heavy fuel oils, 11:49887 
(R;US) 
Enhanced Recovery 
Disposal of EOR and waste fluids. Final report, 11:49869 
(R;US) 
problems related to characterization of clastic 
reservoirs for enhanced oil recovery, 11:49802 (BA;US) 
Proceedings of the SPE/DOE fifth symposium on enhanced 
oil recovery, 11:49805 (B;US) 
The status and potential of enhanced oil recovery, 11:49790 
(BA;US) 
Use of monitor observation wells in the monitoring and 
evaluation of oil recovery projects, 11:49795 (BA;US) 
Experimental Data 
Storage stability and compatibility of heavy fuel oils, 11:49887 
(R;US) 


Exploration 
Federal offshore statistics, 1984. Leasing, 
production, and revenues, 11:50925 (R;US) 
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Fractionation 
Storage stability and compatibility of heavy fuel oils, 11:49887 
(R;US) 


leche aellenaninieaadgtaiaaeteemaon 
yrin compounds found in heavy crude petroleums and 
Le 11:49880 (J;US) 
Inventories 


Strategic Petroleum Reserve quarterly report, 11:49886 (R:US) 


Federal offshore statistics, 1984. Leasing, 
production, and revenues, 11:50925 (R;US) 
Market 
Short-Term Energy Outlook. Quarterly projections, July 1986, 
11:49866 (R;US) 
Monitoring 
11:49842 (BA;US) 
Mutagen Screening 
Chemical and toxicologic characterization of co-processing and 
two-stage direct coal liquefaction materials, 11:49688 (R;US) 
NMR Spectra 
13C NMR spectroscopy in the analysis of conjugate 
metabolites in the bile of fish exposed to petroleum, 11:52259 
G;US) 
Storage stability and compatibility of heavy fuel oils, 11:49887 
(R;US) 
PH Value 
Strategy for alkaline/polymer flood design using Berea and 
reservoir rock corefloods, 11:49838 (BA;US) 
Phase Studies 
Phase equilibria in the SACROC oil-carbon dioxide system, 
11:49882 (BA;US) 
Pour Point 
Storage stability and compatibility of heavy fuel oils, 11:49887 
(R;US) 
Prices 
Enhanced oil recovery and domestic oil reserves 10 years later, 
11:49764 (BA;US) 
Production 
Federal offshore statistics, 1984. Leasing, 
production, and revenues, 11:50925 (R;US) 
Reserves 
Enhanced oil recovery and domestic oil reserves 10 years later, 
11:49764 (BA;US) 
Pacific summary report/index, November 1984-May 1986, 
11:49868 (R;US) 
Well stimulation by CO; in the heavy oil field of Camurlu in 
Turkey, 11:49845 (BA;US) 
Structural Chemical 
Axial coordination in nickel and vanadium porphyrins: 
Transient and difference raman spectroscopy, 11:49881 
GUS) 
Supply and Demand 
Petroleum Supply Monthly, June 1986, 11:49865 (R;US) 
Petroleum, natural gas and coal 1984, 11:49867 (R;DE;In 
German) 


Measurements and correlations of the physical properties of 
CO,-heavy crude oil mixtures, 11:49859 (BA;US) 


Thermodynamic Properties 
Assessment of thermodynamic data and needs, including their 


economic impact, for development of new fossil fuel refining 
processes, 11:49879 (R;US) 
Transport 
Navy mobility fuels forecasting system. Phase II, report, 
11:50915 (R;US) 
Underground Storage 
A minimum energy leaching plan for the Strategic Petroleum 
Reserve Big Hill Storage Site, 11:49890 (BA;US) 
Experimental studies of oil withdrawal from salt cavities by 
freshwater injection, 11:49888 (J;US) 
Experimental studies of salt-cavity leaching by freshwater 
injection, 11:49889 (J;US) 
Strategic Petroleum Reserve quarterly report, 11:49886 (R;US) 


PETROLEUM INDUSTRY 
Oli Spits 


Viscosity 
Measurements and correlations of the physical properties of 
CO,-heavy crude oil mixtures, 11:49859 (BA;US) 
Prediction of vapor and liquid viscosities from the Lawal- 
Lake-Silberberg equation of state, 11:49883 (BA;US) 
Sa eee 
PETROLEUM COKE 
See COKE 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
Chemical Logging 
Evaluation and comparison of residual oil saturation 
determination techniques, 11:49801 (BA;US) 
Drill Cores 


Detecting fluid movement and isolation in reservoir cores 
using medical NMR imaging techniques, 11:49766 (BA;US) 
Exploitation 
Pacific summary report/index, November 1984-May 1986, 
11:49868 (R;US) ) 


Exploration 

Modeling 4D seismology, 11:49765 (BA;US) 

Pacific summary report/index, November 1984-May 1986, 
11:49868 (R;US) 

Leasing 

Pacific summary report/index, November 1984-May 1986, 

11:49868 (R;US) 
Neutron-Neutron Logging 

Evaluation and of residual oil saturation 

determination techniques, 11:49801 (BA;US) 
Nuclear Magnetic Logging 
Evaluation and comparison of residual oil saturation 
determination techniques, 11:49801 (BA;US) 
Permeability 
Se eee 
relative permeability data, 11:49854 (BA;US) 
Remote Sensing 

Geological problems related to characterization of clastic 

reservoirs for enhanced oil recovery, 11:49802 (BA;US) 
Resistivity Logging 

Evaluation and comparison of residual oil saturation 

determination techniques, 11:49801 (BA;US) 
Resource Assessment 
Pacific summary report/index, November 1984-May 1986, 
11:49868 (R;US) 
Seismic Surveys 
Modeling 4D seismology, 11:49765 (BA;US) 
PETROLEUM FRACTIONS 
Quantitative Chemical Analysis 

Development of a fast method on the detection of 
hydrocarbons in high- and non-boiling mineral oil fractions, 
11:49878 (R;DE;In German) 

PETROLEUM INDUSTRY 
Environmental Impacts 
Oil and gas in coastal lands and waters, 11:49872 (R;US) 
Offshore Operations 

OCS (Outer Continental Shelf) oil and gas - an environmental 
assessment. Volume 1, 11:49873 (R;US) 

OCS (Outer Continental Shelf) oil and gas - an environmental 
assessment. Volume 2. Appendix A - appendix K, 11:49874 
(R;US) 

OCS (Outer Continental Shelf) oil and gas - an environmental 
assessment. Volume 3. Effect of natural phenomena on OCS 
gas and oil development, 11:49875 (R;US) 

OCS (Outer Continental Shelf) oil and gas - an environmental 
assessment. Volume 4. Potential onshore effects of oil and 
gas production on the Atlantic and Gulf of Alaska Outer 
Continental Shelf, 11:49876 (R;US) 

Oil Spills 

OCS (Outer Continental Shelf) oil and gas - an environmental 

assessment. Volume 5. Potential biological effects of 
hypothetical oil discharges in the Atlantic Coast and Gulf of 
Alaska, 11:49877 (R;US) 


of three-phase 





PETROLEUM REFINERIES 
Capacity 


PETROLEUM REFINERIES 
Capacity 
Pacific summary report/index, November 1984-May 1986, 
11:49868 (R;US) 
Capitalized Cost 
Redesign catalyst to save energy, 11:49862 (J;US) 
Conservation 


Energy 
Redesign catalyst to save energy, 11:49862 (J;US) 
Cost 


Redesign catalyst to save energy, 11:49862 (J;US) 


Assessment of thermodynamic data and needs, including their 
economic impact, for development of new fossil fuel refining 
processes, 11:49879 (R;US) 

Waste Water 

Field and evaluation of petroleum land treatment 

system closure, 11:49871 (R;US) 
PETROLEUM STOCKS 


PETROLEUM SULFONATES 


Phase Diagrams 
Tricritical points and the design of high-salinity surfactants for 
low-tension enhanced oil recovery, 11:49822 (BA;US) 
PETIT 
See POSITRON COMPUTED TOMOGRAPHY 
PETULA TOKAMAK 
Lower Hybrid Heating 
Coupling of slow waves near the lower hybride frequency in 
large tokamaks, 11:52749 (R;FR;In French) 
Wi 


aveguides 

Coupling of slow waves near the lower hybride frequency in 
large tokamaks, 11:52749 (R;FR;In French) 

PH VALUE 


Comparisons 
Interlaboratory test of pH measurements in rainwater, 11:51987 
(R;US) 


Methods 
Effect of variables on pH measurement in acid-rain-like 
solutions as determined by ruggedness tests, 11:51986 (R;US) 
PHARMACEUTICALS 
See DRUGS 
PHASE SPACE 
Toroidal Configuration 
Study of invariant surfaces and their break-up by the 
Hamilton-Jacobi method, 11:52734 (R;US) 
PHASE TRANSFORMATIONS 
Markov Process 
Phase transition which exhibits 1/a-spectrum: a rigorous result, 
11:52725 (RA;JP) 
Mathematical Models 
Phase transition which exhibits 1/«-spectrum: a rigorous result, 
11:52725 (RA;JP) 
PHASEOLUS 
Nutritional Deficiency 
Effects of polyacrylamide soil conditioner on the iron status of 
soybean plants (Glycine max), 11:52199 (J;US) 


Effect of polymers in solution culture on growth and mineral 
composition of tomatoes (Lycopersicon esculentum), 
11:52193 (J;US) 

Polysaccharide (guar) as a soil conditioner (Cyamopsis 
tetragonoloba), 11:52198 (J;US) 

PHENANTHROLINES 
Fluorescence 


Application of the energy gap law to excited-state decay of 
: Calculation 


11:51539 (J;US) 
Decay 


Application of the energy gap law to excited-state decay of 


11:51539 (J;US) 
PHENOL 


Se 
extraction of phenolic wastewater, 11:52087 
“RUS) 
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PHENOLS 
See also PHENOL 


Spectroscopy 
Size exclusion chromatography (XII). Analysis of silicon- 
phenyl groups in molecular weight components of 
polydimethylsiloxanes, 11:51536 (R;US) 


Size exclusion chromatography (XII). Analysis of silicon- 
phenyl groups in molecular weight components of 
polydimethylsiloxanes, 11:51536 (R;US) 

PHILIPPINE ATOMIC ENERGY COMMISSION 


Research Programs 
[Philippine Atomic Energy Commission, Diliman, Quezon 
City]. Annual report 1985, 11:50901 (R;PH) 


Nuclear Power 
- [Philippine Atomic Energy Commission, Diliman, Quezon 
City]. Annual report 1985, 11:50901 (R;PH) 
PHOSPHATE GLASS 
Corrosion 


Characterization of lead-iron phosphate nuclear waste glasses, 
11:51450 (J;US) 
Corrosive Effects 


Investigation of lead-iron-phosphate glass for SRP waste, 
11:51385 (R;US) 
Materials Testing 
Investigation of lead-iron-phosphate glass for SRP waste, 
11:51385 (R;US) 
PHOSPHATES 
For salts only; see also PHOSPHORIC ACID ESTERS. 
See also LUTETIUM PHOSPHATES 
Effects 


Effects of phosphates on shellfish and on calcium carbonate 
crystallization in vitro. Final report, 11:52247 (R;US) 
Effects of phosphate pollutants on the growth of the oyster 


i yject: September 1, 1984-February 28, 1985, 
11:52246 cop 
X-Ray Diffraction 
Physical-chemical study of hydroxi-phosphates and associated 
minerals occurring in the Pirocaua Plateau (MA) and Jandia 
hill (PA), 11:52035 (R;BR;In Portuguese) 
\OSPHIDES 


Preparation 
Preparation and structure refinements of ternary and 
quaternary rhenium pnictides with Res P13, 11:51420 
(RA;AT) 
Crystal Structure 
Preparation and structure refinements of ternary and 
quaternary rhenium pnictides with Res Pis, 11:51420 
(RA;AT) 
Ternary rare earth copper and silver pnictides with ThCraSie- 
related structures, 11:51416 (RA;AT) 
Lattice Parameters 
Study of the homogeneity ranges of the kappa-phases in the 
Hf-Mo-(Si, P, S, Ge, As, Se) systems, 11:51263 (RA;AT) 


Fluorescence 
Application of the energy gap law to excited-state decay of 
osmium(II)-polypyridine complexes: calculation of relative 
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nonradiative decay rates from spectral profiles, 
11:51539 (J;US) 


Decay 
Application of the energy gap law to excited-state decay of 
osmium(II)-polypyridine complexes: calculation of relative 
nonradiative decay rates from emission spectral profiles, 
11:51539 (J;US) 


Extraction of several metals from chloride salt solutions with 


heptafluorodimethyloctanedione, 11:51516 (J;US) 
PHOSPHORIC ACID ESTERS 
Solvent 


Properties 
Development of partitioning method. Behavior of metal ions 
contained in the high-level liquid waste in the extraction 
with DIDPA, 11:50126 (R;JP;In Japanese) 
PHOSPHORS 
See also GLASS SCINTILLATORS 
Energy 
Electron-beam-pumped phosphors, 11:52965 (RA;US) 
Optical Properties 
of new scintillator glasses and scintillating fibers, 
11:51838 (J;NL) 
PHOSPHORUS 
Activation Analysis 
Applications of nuclear techniques for in vivo body 
composition studies at Brookhaven National Laboratory, 
11:51474 (RA;XA) 
ee oe ee 
for measuring changes of calcium and phosphorus in sections 
of bone, 11:51468 (RA;XA) 
t and use of in vivo neutron activation analysis at 
Leeds, 11:51472 (RA;XA) 
In vivo elemental analysis at Birmingham 1968-1981, 11:51470 


(RA;XA) 

Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 
vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 

Accumulation 


Effect of polymers in solution culture on growth and mineral 
ition of tomatoes (Lycopersicon esculentum), 
11:52193 (J;US) 
Effects of excess levels of a polymer as a soil conditioner on 
yields and mineral nutrition of plants (Triticum aestivum; 
Lycopersicon esculentum), 11:52197 (J;US) 


Effects 
I ions of soil siti ith other linnitine £ ie 
achieve high crop yields (Lycopersicon esculentum), 
11:52203 (J;US) 


Radiation Scattering Analysis 
Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 
vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 


Method of removing and detoxifying a phosphorus-based 
substance, 11:52100 (P;US) 


Uptake 
Wp rer erate pone Lactep agua 
microbial biomass and activity, 11:50342 (J;DE) 
X-Ray Fluorescence Analysis 
Analysis of low alloy steels by wavelength dispersive x-ray 
. Final report, 11:51652 (R;US) 
Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 
vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 
PHOSPHORUS 32 
Fission Product Release 
Investigations on the emission of phosphorus 32 and sulfur 35 
with the exhaust air from nuclear power plants in the 


PHOTON-ELECTRON INTERACTIONS 
Scattering 


Federal Republic of Germany from 1983 until the first half- 
year of 1985, 11:50666 (R;DE;In German) 
PHOSPHORUS 35 
Beta-Minus Decay 
Probe of the shell at A = 40 via beta decay: 
Experiment and theory, 11:52625 (J;US) 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 
(Code numbers 2.7.1 to 2.7.6 and 2.7.8 to 2.7.9) 
Biochemical Reaction Kinetics 
Thioredoxin binding site of 
catalytic site, 11:52120 (R;US) 
DNA-Cloning 
Improvement of yeast xylose fermentation and utilization via 
genetic engineering, 11:50336 (RA;US) 
Structure 


Thioredoxin binding site of phosphoribulokinase overlaps the 
catalytic site, 11:52120 (R;US) 
PHOTOCATHODES 
Materials Testing 
Collector material desorption tests, 11:51683 (R;US) 
PHOTOCHEMISTRY 
Practical photochemistry: general considerations, 11:51556 
(R;EC) 


Radiation Chemistry 
Radiation Laboratory, University of Notre Dame quarterly 
report, April 1-June 30, 1986, 11:51560 (R;US) 
PHOTODETECTORS 
Antireflection Coatings 
Thermal sensor with an improved coating, 11:51867 (P;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
See also PHOTOELECTROLYTIC CELLS 
Semiconductor Materials 
Electrically conductive polymer layers on semiconductor 


overlaps the 


11:50261 (;US) 

Performance Testing 
Photovoltaic-electrolyzer system transient simulation results, 

11:50261 (;US) 


signals in diagnostic 
advanced test accelerator, 11:51770 (R;US) 
PHOTON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 
PHOTONS 


PHOTON COLLISIONS 
See also PHOTON-ATOM COLLISIONS 
PHOTON-ION COLLISIONS 
High-resolution spectroscopy and dynamics of multiphoton 
processes in atoms and molecules. Annual summary report, 1 
October 1985-30 September 1986, 11:52357 (R;US) 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON-ATOM COLLISIONS 
Excitation 
Gating of population flow in resonant multiphoton excitation, 
11:52429 (RA;US) 
Modeling noise in strong laser-atom interactions, 11:52428 
(RA;US) 
Photoionization 
Atomic i by complex basis-function expansion, 
11:52426 (RA;US) 
PHOTON-ELECTRON INTERACTIONS 


Scattering 
Luminosity monitoring and search for an e* through ey 
scattering at e* e~ colliders, 11:52460 (R;FR) 





PHOTON-ION COLLISIONS 
Scattering 


PHOTON-ION COLLISIONS 


X-ray scattering by bound electrons and plasma fluctuations, 
11:52917 (RA;US) 
PHOTON-PHOTON INTERACTIONS 
YY physics, 11:52468 (RA;US) 
Annihilation 


Two-photon exclusive processes in quantum chromodynamics, 
11:52521 (R;US) 
Exclusive interactions 
Fragmentation model applied to exclusive final states in 
photon-photon collisions, 11:52522 (R;US) 
Two-photon exclusive processes in quantum chromodynamics, 
11:52521 (R;US) 
Particle Production 
Recent results from Doris II, 11:52481 (RA;US) 
PHOTONS 
Particle Production 
Single photon searches at PEP, 11:52478 (RA;US) 
PHOTONUCLEAR REACTIONS 


Scattering 

Photon- and pion-induced reactions in the few body systems, 

11:52675 (R;FR) 
Reviews 

Photon- and pion-induced reactions in the few body systems, 
11:52675 (R;FR) 

Saclay contribution to the measurement of the total 
photonuclear cross section of nuclei in the A-resonance 
region, 11:52606 (R;FR) 

Total Cross Sections 

Saclay contribution to the measurement of the total 
photonuclear cross section of nuclei in the A-resonance 
region, 11:52606 (R;FR) 

PHOTOSPHERE 
Germanium 

Germanium and lead: significant differences between meteoritic 

and photospheric abundances, 11:52321 (R;FR) 


Germanium and lead: si it differences between meteoritic 
and photospheric abundances, 11:52321 (R;FR) 
Magnetic Fields 
Atlas of photospheric magnetic field observations and 
coronal magnetic fields. 1976-1985, 11:52314 
(R;US) 


PHOTOVOLTAIC CONVERSION 
Technology Assessment 
Photovoltaic use of solar energy. Comparative study of the 
development in the Federal Republic of Germany, in 
Europe, in USA, and in Japan. Final report, 11:50315 
(R;DE;In German) 
PHOTOVOLTAIC POWER PLANTS 
Solar Cell Arrays 
Typical photovoltaic systems applications, 11:50348 (R;US) 
PHOTOVOLTAIC POWER SUPPLIES 
Simulation 
Photovoltaic-electrolyzer system transient simulation results, 
11:50261 (J;US) 


Using PVFORM, a systems performance model, to determine 
optimum mounting for flat-plate photovoltaic 
modules, 11:50349 (J;US) 

Field Tests 
Using PVFORM, a systems 
imum mounting 
modules, 11:50349 (J;US) 


model, to determine 
for flat-plate photovoltaic 


Using PVFORM, a systems performance model, to determine 
optimum mounting configurations for flat-plate photovoltaic 
modules, 11:50349 (J;US) 

Performance Testing 

Photovoltaic-electrolyzer system transient simulation results, 

11:50261 (J;US) 
Programs 


Using PVFORM, a systems performance model, to determine 


optimum mounting configurations for flat-plate photovoltaic 
modules, 11:30349 US) 


Solar Cell Arrays 
Typical photovoltaic systems applications, 11:50348 (R;US) 
Technology Assessment 
Photovoltaic use of solar energy. Comparative study of the 
development in the Federal Republic of Germany, in 
Europe, in USA, and in Japan. Final report, 11:50315 
(R;DE;In German) 
PHTHALOCYANINES 
Chemical Shift 
Effects of molecular mobility on high resolution solid state 
NMR spectra: model systems, 11:51534 (R;US) 
Nuclear Magnetic Resonance 
Effects of molecular mobility on high resolution solid state 
NMR spectra: model systems, 11:51534 (R;US) 
PHYSICAL PROTECTION 
Concerning the need for physical protection of facilities, devices, or 
materials from intentional damage or theft, and proposed or 
existing methods for meeting needs. See also PHYSICAL 
PROTECTION DEVICES. 
Field Tests 
Feasibility of field evaluation of physical protection 
procedures, 11:50220 (R;US) 
PHYTOPLANKTON 
Biological Radiation Effects 
Effects of enhanced UV-B radiation and other stress factors on 
marine phytoplankton. Final report, 11:52218 (R;DE;In 
German) 
Biological Stress 
Effects of enhanced UV-B radiation and other stress factors on 
marine phytoplankton. Final report, 11:52218 (R;DE;In 
German) 
PICEANCE CREEK BASIN 
Natural Gas Deposits 
Case study of gas migration in the Wasatch and Mesaverde 
Formations of the Piceance Basin, Colorado, 11:49894 
(BA;US) 
Gas occurrence in Piceance Basin, Colorado, 11:49891 
(RA;US) 
PICOLINES 
Adsorption Heat 
Acid-base properties of coals and other solids, September 1, 
1985-August 30, 1986, 11:49684 (R;US) 
PIGE ANALYSIS 


See NUCLEAR REACTION ANALYSIS 
PROTON REACTIONS 


PIGMENT CELLS 
See ANIMAL CELLS 
PINELLAS PLANT 
Environment 
Pinellas Plant environmental monitoring report 1985, 11:52066 
(R;US) 
Environmental Effects 
Pinellas Plant environmental monitoring report 1985, 11:52066 
(R;US) 
PINES 
Ecology 
Forest research sites and research equipment at Jaedraaas, 
11:50339 (R;SE;In Swedish) 
Plant Growth 
Effects of anaerobic growth conditions on biomass 
accumulation, root morphology, and efficiencies of nutrient 
uptake and utilization in seedlings of some southern coastal 
plain, 11:50343 (B;US) 


heri ‘ are 
concentrations (Pinus a 11:52257 (R;US) 
PINNING FORCE 
See MAGNETIC FLUX 
PINS (FUEL) 
See FUEL PINS 
PION REACTIONS 
Analyzing Power 
Tensor analyzing power in 7d elastic scattering, 11:52599 
(R;CA) 
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Dibaryon Resonances 
Tensor analyzing power in 7d elastic scattering, 11:52599 
(R;CA) 
Elastic Scattering 
Tensor analyzing power in 7d elastic scattering, 11:52599 
(R;CA) 
Multiple Scattering 
Photon- and pion-induced reactions in the few body systems, 
11:52675 (R;FR) 
Reviews 
Photon- and pion-induced reactions in the few body systems, 
11:52675 (R;FR) 
PION-NUCLEON INTERACTIONS 
Coupling Constants 
Constraints on parity-mixing matrix elements from hard-pion 
exchange corrections to first-forbidden beta decays, 11:52532 
(R;DD) 


Electromagnetic Form Factors 
Pion form factor in the time like region 1.38 < VS < 2.28 
GeV, 11:52462 (R;FR) 
Particle Production 
High mass dilepton and hadron production at Vs = 38.8 and 
27.4 GeV, 11:52486 (RA;US) 
PIPE FITTINGS 
Repair 
In situ repair of a failed compression fitting, 11:51605 (P;US) 
PIPELINES 
See also ALASKA GAS PIPELINE 
Dynamics 
Mathematical model for studying the dynamic behaviour of 
vertical U-shaped steam generator pipelines with natural 
flow, 11:50524 (RASBRiln Portug Portuguese) 
Heat Transfer 
Mathematical model for studying the dynamic behaviour of 
vertical U-shaped steam generator pipelines with natural 
flow, 11:50524 (RA;BR;In Portuguese) 
Mathematical Models 
Mathematical model for studying the dynamic behaviour of 
vertical U-shaped steam generator pi with natural 
flow, 11:50524 (RA;BR;In Portuguese) 
PIPES 
Cold Pressing 
Large-sized bends of circuit of WWER-1000 nuclear 
power plants, 11:51235 (RA;CS;In Czech) 
Corrosion 
Large-sized bends of primary circuit of WWER-1000 nuclear 
power plants, 11:51235 (RA;CS;In Czech) 


Pipe damping-results of vibration tests in the 33 to 100 Hertz 
frequency range, 11:50505 (R;US) 
Frequency Response Testing 
ee an conan ne eae 
fusion applications, 11:53028 (BA;US) 
Heat Treatments 
bends of circuit of WWER-1000 nuclear 
power plants, 11:51235 (RA;CS;In Czech) 
Liquid Flow 
Liquid-metal flow through a thin-walled elbow in a plane 
perpendicular to a uniform magnetic field, 11:52807 (R;US) 
Properties 


Mechanical 
bends of circuit of WWER-1000 nuclear 
power plants, 11:51235 (RA;CS;In Czech) 
Vibrations 


Pipe damping-results of vibration tests in the 33 to 100 Hertz 
frequency range, 11:50505 (R;US) 
Pressure Effects 
Analysis of modal characteristics of coolant tubes for inertial 
fusion applications, 11:53028 (BA;US) 
Testing 
Pipe damping-results of vibration tests in the 33 to 100 Hertz 
frequency range, 11:50505 (R;US) 
Thermal Insulation 
Minimum life-cycle cost heat losses for shallow-trench 
underground heat distribution systems, 11:51171 (R;US) 


PISTONS 
Rings 
Performance of oil rings. An analytical and 
experimental study, 11:51175 (R;US) 


coke, 11:49686 (R;DE;GE) 
Pyrolysis 
Formation of coke structures during liquid-phase pyrolysis 
pitches, and their influence on the physical properties of 
coke, 11:49686 (R;DE;GE) 
PLACENTA 
Blood Flow 
C-14-activity incorporation into the protein of fetal organs of 
fetal arterial O.-saturation, 11:52137 (R;DE;In German) 
PLANT BREEDING 
Approaches to yield enhancement: biochemical processes, 
11:52208 (BA;US) 
PLANT GROWTH 


Augmentation 
Additive and synergistic effects on plant growth from 
polymers and organic matter applied to soil simultaneously, 
11:52204 (J;US) 


(Lycopersicon 
hirsutum; Lactuea sativa), 11:52205 


Damage 
Report of the Study Group ‘Causes and Effects’, Division: 
Influences via the soil, 11:52251 (RA;DE;In German) 


Design 
Online database for materials performance 
direct coal liquefaction, 11:49674 (J;US) 
Fallout Deposits 
Influence of soil parameters on '*7Cs* uptake by plants from 
long-term fallout on forest clearings and grassland, 11:52054 
(RA;NL) 
Information Systems 
Online database for materials performance 
direct coal liquefaction, 11:49674 (J;US) 
Materials 
Online database for materials performance 
direct coal liquefaction, 11:49674 (J;US) 


and design data for 


and design data for 
and design data for 


Radioactivity 
Environmental surveillance for the EG and G Idaho 
Radioactive Waste Management areas at the Idaho National 
Engineering Laboratory. Annual report 1985, 11:50153 
(R;US) 
Radionuclide Kinetics 
Cesium transfer on permanent pastures from soil to vegetation 
determined at Bremen, FRG, 11:52051 (RA;NL) 


laboratory of terrestrial 
(France), 11:52055 (RA;NL;In French) 
Influence of soil parameters on '*’Cs* uptake by plants from 
long-term fallout on forest clearings and grassland, 11:52054 
(RA;NL) 
Report on a workshop on the measurement of soils to plant 
transfer factors for radionuclides. In two parts, 11:52227 


(R;NL) 
Transfer factors determined at Munich, FRG, 11:52053 


(RA;NL) 
Uptake of *°Pu + *°Pu, **Am, Sr and ™*’Cs into potatoes, 
11:52056 (RA;NL) 
Radionuclide Migration 
Influences of liming on the transfer of Ra-226 from 


acid soils field experiments, 11:52057 (R;NO) 





PLANTS 
Remote Sensing 


Remote Sensing 
Off-nadir optical remote sensing from satellites for vegetation 
identification, 1120190 UD 


Reproduction 
Growth and survivorship of ramets and seedlings of agave 
deserti: influences of parent-ramet connections, 11:50882 
G;US) 
Vegetative Propagation 
Growth and survivorship of ramets and seedlings of agave 
deserti: influences of parent-ramet connections, 11:50882 
G;US) 


Rapid calculation of properties of plasma atoms and ions, 
11:52915 (RA;US) 
Boltzmann-Vlasov Equation 
Hamiltonian and Lagrangian theory of gyrokinetic equations, 
11:52765 (RA;JP) 
Current-Drive Heating 
Non inductive current generation and conductivity, 11:52750 
(R;FR) 
Simulation model for lower hybrid current drive, 11:52786 
(J;US) 


Diffusion and intermittency in an extended one-dimensional 
maps, 11:52758 (RA;JP) 

Long-time tail in the two-wave model, 11:52761 (RA;JP) 

N-frequency quasiperiodicity and chaos in dissipative 
dynamical systems, 11:52762 (RA;JP) 

Shape of power spectrum of intermittent chaos, 11:52763 


(RA;JP) 
Stochasticity and transport in Hamiltonian systems, 11:52760 
(RA;JP) 


Drift Instability 
Integral of wave kinetic equation of drift waves, 11:52770 


(RA;JP) 
Remarks on the clump theory, 11:52776 (R;US) 
Electric 


Conductivity 
Non inductive current generation and conductivity, 11:52750 
(R;FR) 
Electromagnetic Radiation 
Collisional effects on kinetic electromagnetic modes and 
associated quasilinear transport, 11:52784 (R;US) 
aS ee ee 


PU cenit leetintes eine wiaihiiheinianis 
plasmas, 11:52753 (RA;AT) 
Electron Capture 
Recombination and attachment processes in low temperature 
plasmas, 11:52753 (RA;AT) 
Equations of Motion 
Behavior of orbits of two coupled oscillators, 11:52757 
(RA;JP) 


Modeling and simulation of an imploding-plasma radiation 
source. Memorandum report, 11:52440 (R;US) 


Observations of centrally peaked impurity profiles following 
sds injected ye Akater Ctekc cleat, 11:53023 
G;US) 

Kinetic Equations 

Hamiltonian and Lagrangian theory of gyrokinetic equations, 
11:52765 (RA;JP) 

atc har 

Stochastic property of K-dV solitons perturbed by random 

forces, 11:52764 (RA;JP) 

Many-Body Problem 

Many-body correlations in strongly-coupled plasmas, 11:52768 
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Mapping from rectangular to harmonic representation, 
11:52781 (R;US) 


Proceedings of workshop of the US-Japan joint institute for 
fusion theory program. Statistical plasma physics, 11:52756 
(R;JP) 


Pellet Injection 
Observations of centrally peaked impurity profiles following 
pellet injection in the Alcator-C-italic tokamak, 11:53023 
G;US) 
Quasilinear Problems 
Collisional effects on kinetic electromagnetic modes and 
associated quasilinear transport, 11:52784 (R;US) 
Radiation Sources 
Modeling and simulation of an imploding-plasma radiation 
source. Memorandum report, 11:52440 (R;US) 
Recombination 
Recombination and attachment processes in low temperature 
plasmas, 11:52753 (RA;AT) 
Research Programs 


December 31, 1985, 11:52873 (R;US) 
Stochastic Processes 
Diffusion and intermittency in an extended one-dimensional 
maps, 11:52758 (RA;JP) 
time correlation and stochastic diffusion in the standard 
map, 11:52759 (RA;JP) 
Long-time tail in the two-wave model, 11:52761 (RA;JP) 
N-frequency quasiperiodicity and chaos in dissipative 
dynamical systems, 11:52762 (RA;JP) 
Shape of power spectrum of intermittent chaos, 11:52763 


report, period ending 


Stochasticity and transport in Hamiltonian systems, 11:52760 
(RA;JP) 


Stochastic property of K-dV solitons perturbed by random 
forces, 11:52764 (RA;JP) 
Transport Theory 
Stochasticity and transport in Hamiltonian systems, 11:52760 
(RA;JP) 


Turbulence 
Remarks on the clump theory, 11: 52776 (R;US) 


Measured MHD equilibrium in Alcator C, 11:52746 (R;US) 
Alpha Reactions 
Method for determining fast alpha particle confinement in 
tokamak plasmas using resonant nuclear reactions, 11:52788 
G;NL) 
Data Transmission 
Fiber optics in X-ray diagnostics applications, 11:52801 
(BA;NL) 


Electric Probes 
Wall probe for measurement of negative ions from plasmas, 
11:52755 (RA;AT) 
Emission Spectroscopy 
Principles of plasma spectroscopy, 11:52802 (BA;NL) 
Holography 


Sub-nanosecond, four-frame, holographic interferometry 
diagnostics, 11:52796 (BA;NL) 

Twenty-picosecond pulsed UV holographic interferometry of 
laser-induced plasmas, 11:52798 (BA;NL) 


Concepts and illustrations of optical probing diagnostics for 
ee 11:52795 (BA;NL) 
time-differential interferometry, and enhanced 
ssaliviey of Faraday rotation measurements 11:52797 


(BA;NL) 
Sub-nanosecond, four-frame, holographic interferometry 
diagnostics, 11:52796 (BA;NL) 
Twenty-picosecond pulsed UV holographic interferometry of 
laser-induced plasmas, 11:52798 (BA;NL) 
Laser Spectroscopy 
Laser diagnostics of magnetically confined thermonuclear 
plasmas, 11:52804 (BA;NL) 
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Optical Fibers 
Fiber optics in X-ray diagnostics applications, 11:52801 
(BA;NL) 
Optical Systems 
Microfabrication facility, 11:52948 (RA;US) 
Pulse Generators 
Short-pulse laser, 11:52947 (RA;US) 


Research Programs 

Diagnostic development: introduction, 11:52937 (RA;US) 
Reviews 

Nova diagnostics summary, 11:52955 (RA;US) 


SOL plasma diagnostics with Li - activated spectroscopy, 
11:52752 (RA;AT) 
Targets 
Multilayer polymer microspot targets, 11:52920 (RA;US) 
Thomson Scattering 


Thomson scattering diagnostic for intense relativistic electron 
beam experiments, 11:52803 (BA;NL) 
Timing Circuits 

Electronic instrumentation timing system, 11:52957 (RA;US) 
X-Ray Spectrometers 


Large area position 
spectrometer, 11:51839 (J;NL) 

X-Ray Spectroscopy 
High energy X-ray diagnostics of short-lived plasmas, 11:52800 
(BA;NL) 
londispersive X-ray diagnostics of short-lived plasmas, 
11:52799 (BA;NL) 
DRIFT 


-sensitive X-ray detector for a Bragg crystal 


Kinetic Equations 
Integral of wave kinetic equation of drift waves, 11:52770 


(RA;JP) 
PLASMA HEATING 
See also HIGH-FREQUENCY HEATING 
JOULE HEATING 


Microwave experiments, 11:52958 (RA;US) 
Particles 


Alpha 
Alpha particle effects in burning tokamak plasmas: overview 
and specific examples, 11:52747 (R;US) 
PLASMA JETS 
Fluid Flow 
Two-dimensional analysis of a flow in an MPD thruster, 
11:50954 (RA;JP) 
Interactions 
Magnetic reconnection in laser-plasma interactions in a 
background magnetic field. Memorandum report, 11:52806 
(R;US) 


Two-dimensional analysis of a flow in an MPD thruster, 
11:50954 (RA;JP) 
Numerical Analysis 
‘Two-asensionst analysis of « flow in an MET) Gapster, 


i i free boundary calculations using a spectral 
Green's function method, 11:52738 (R;US) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA SCRAPE-OFF LAYER 
Plasma Diagnostics 
SOL plasma diagnostics with Li - activated spectroscopy, 
11:52752 (RA;AT) 
PLASMA SIMULATION 
Gyrokinetic particle simulation model, 11:52780 (R;US) 
PLASMA WAVES 
See also ION WAVES 
Kinetic Equations 
Integral of wave kinetic equation of drift waves, 11:52770 
(RA;JP) 
PLASMASPHERE 
Magnetic Reconnection 
reconnection in a non-Maxwellian neutral sheet. 
Interim report, 11:52353 (R;US) 


PLASMIDS 
Effects 
Effect of plasmid pRJ1004 on the resistance of E. coli K12 to 
radiation and chemical treatment, 11:52223 (RA;AU) 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Pulse Rise Time 
Fast-scintillator measurements, 11:52943 (RA;US) 
PLASTICS 


See also ARAMIDS 
NYLON 
POLYURETHANES 


Surface Coating 
Multilayer optical coating fabrication by dc magnetron 
reactive sputtering, 11:51438 (R;US) 
PLATES 
Thicker than SHEETS or FOILS. 


Critical di lannat bedidé hi Ay tt 1 juctivi 
problems, 11:51650 (TJ;GB) 
Thermal Conductivity 


Critical dimensions of bodies in unsteady thermal conductivity 
problems, 11:51650 (TJ;GB) 
PLATES (FUEL) 
See FUEL PLATES 
PLATING SOLUTIONS 
See PROCESS SOLUTIONS 
PLATINUM 
Catalytic Effects 
Bulk metals as HDN catalysts, 11:49659 (RA;US) 
Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 3, March 23-June 22, 
1986, 11:49658 (R;US) 
Stoichiometric CO reduction by supported metal carbonyls. 
Final report, December 1982-May 1986, 11:50270 (R;US) 
Structure-property relations in noble metal electrocatalysis, 
11:50962 (R;US) 


Corrosion 
Passive film formation on metals in thionyl-chloride 
electrolytes for lithium batteries, 11:51287 (R;US) 
Sorptive Properties 
Adsorption of copper on platinum electrodes, 11:51550 (R;EC) 
PLATINUM 194 TARGET 
Electron Reactions 
Determination of boson density by electron scattering, 
11:52642 (R;FR) 
PLATINUM 196 TARGET 
Electron Reactions 
Determination of boson density by electron scattering, 
11:52642 (R;FR) 
PLATINUM ISOTOPES 
Nuclear Models 
Nuclear structure from radioactive decay. Annual progress 
report, 11:52581 (R;US) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLOTTERS 


Graphs 
Postexperimental plots with a HP 7550A plotter, 11:53116 
(R;US) 
PLOWSHARE PROJECT 
Nuclear explosions for peaceful purposes. Revision 1, 11:51913 
(R;US) 
Political Aspects 
Nuclear explosives for peaceful purposes, 11:51912 (R;US) 
PLT DEVICES 


Charge Exchange 
ene 

neutral beam injection in the Princeton Large Torus and the 

Poloidal Divertor Experiment, 11:52779 (R;US) 
Current-Drive Heating 

ee eee driven 
by lower hybrid wave current drive, 
11aas GAT) 





PLT DEVICES 
Lower Hybrid Heating 


"Soppresin of intra dupins in induetvely driven 
by lower hybrid wave current drive, 
11: 1157789 GAT) 


internal disruptions in inductively driven 
by lower hybrid wave current drive, 
11:52793 G;AT) 


measurements of MHD activity during 
neutral beam injection in the Princeton Large Torus and the 
Poloidal Divertor Experiment, 11:52779 (R;US) 
PLUMES 
Diffusion 
Estimating the cost of uncertainty in air quality modeling. 
Final report, 11:50864 (R;US) 
PLUTONIUM 
Inventories 
with confirmation measurement at Los Alamos, 


Experience 
11:50223 (J;US) 
i with 


confirmatory 
River Plant, 11:50228 (J;US) 
Neutron counting for 
GJ;US) 
Nuclear Materials Management 
Experience with confirmation measurement at Los Alamos, 
11:50223 (J;US) 
with 


measurements at the Savannah 
measurements, 11:50227 


Experiences confirmatory measurements at the Savannah 
River Plant, 11:50228 (J;US) 

Neutron counting for 
G;US) 


Solubility 
Solubilities and speciation of selected transuranium ions. A 
comparison of a non-complexing solution with a 
groundwater from the Nevada Tuff site, 11:51564 (J;DE) 
Tuff reaction vessel experiment, 11:51442 (R;US) 


measurements, 11:50227 


i with confirmatory measurements at the Savannah 
ooo 
PLUTONIUM 238 


Spectroscopy 
Report on intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 
Gamma Spectroscopy 
A critical comparison of mass- and gamma-ray spectrometric 
measurements of plutonium isotopic reference materials, 
11:51492 (;US) 
Report on intercomparison IAEA/SD-N-2 of 
measurements in marine sediment sample, 11:51477 (R;XA) 
Mass Spectroscopy 
A critical comparison of mass- and gamma-ray spectrometric 
measurements of ium isotopic reference materials, 
11:51492 G;US) 
PLUTONIUM 239 
Alpha Decay 
Determination of the ratio of L x rays to alpha particles 
emitted by Pu-239. Technical report, July 1967-December 
1967, 11:52662 (R;US) 
Alpha Spectroscopy 
Report on intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 


Transport 
Transfer factors for Cs-137 and Pu-239 determined in the U.K. 
, 11:52052 (RA;NL) 


Spectroscopy 
Report on intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 
Radicecological Concentration 
Radioactivity in Fucus vesiculosus along the Norwegian North 
Sea and Skagerrak coast 1980-1983, 11:52104 (RA;XA) 


Uptake 
Uptake of ™*Pu + Px, *1Am, "Sr and ™7Cs into potatoes, 
11:52056 (RA;NL) 
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Actinide valences in borosilicate glass, 11:51563 (J;DE) 
X-Ray Spectra 
Determination of the ratio of L x rays to alpha 
emitted by Pu-239. Technical report, July 1967-December 
1967, 11:52662 (R;US) 
PLUTONIUM 239 TARGET 
Neutron Reactions 
Adjust of effective cross sections of some actinides in 
inventory calculation with HAMOR-2, 11:52667 (RA;BR;In 


Portuguese) 
R-matrix analysis of the *°Pu cross sections up to 1 keV, 
11:52671 (R;US) 
PLUTONIUM 240 


Spectroscopy 
Report on intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 
Environmental Transport 
Transfer factors for Cs-137 and Pu-239 determined in the U.K. 
, 11:52052 (RA;NL) 
Gamma Spectroscopy 
Report on intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 
Radioecological Concentration 
Radioactivity in Fucus vesiculosus along the Norwegian North 
Sea and Skagerrak coast 1980-1983, 11:52104 (RA;XA) 
Radionuclide Kinetics 
Transfer factors for Cs-137 and Pu-239 determined in the U.K. 
, 11:52052 (RA;NL) 


Uptake of **Pu + Pu, **Am, Sr and **’Cs into potatoes, 
11:52056 (RA;NL) 
PLUTONIUM 240 TARGET 
Neutron Reactions 
Adjust of effective cross sections of some actinides in 
inventory calculation with HAMOR-2, 11:52667 (RA;BR;In 


Carbonates and oxides of (V)- and (VI)-valent actinides, 
11:49925 (R;DE;In German) 


11:51492 (J;US) 
Spectroscopy 


A critical comparison of mass- and gamma-ray spectrometric 
measurements of plutonium isotopic reference materials, 
11:51492 (J;US) 


See POLYCYCLIC AROMATIC HYDROCARBONS 
POCKELS CELL 


Design 
Plasma-electrode pockels cell, 11:52974 (RA;US) 
Performance 


Plasma-electrode pockels cell, 11:52974 (RA;US) 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAND 
Nuclear Industry 
Industrial applications of nuclear techniques in Poland, 
11:50258 (RA;MY) 
POLAR REGIONS 


See also ANTARCTIC REGIONS 
ARCTIC REGIONS 


Gamma Sources 
Energy-deposition rates and radial and polar Compton currents 
from gamma-ray and neutron sources in the intermediate- 
altitude range. Technical report, March 1967-March 1968, 
11:52347 (R;US) 
Neutron Sources 
Energy-deposition rates and radial and polar Compton currents 
from gamma-ray and neutron sources in the intermediate- 
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altitude range. Technical report, March 1967-March 1968, 
11:52347 (R;US) 
POLARIMETERS 
Construction 

Construction of a 3-Ge(Li) polarimeter (Gamma radiation), 

11:51849 (RA;PL) 
POLARIZED BEAMS 
Acceleration 

Staite test citing cbthn:tvatiacaidad 

11:51700 (R;US) 
Design 
High energy polarized beams from hyperon decays, 11:51737 
(R;US) 
POLICY 
See ENERGY POLICY 
ENVIRONMENTAL POLICY 
POLLUTANTS 

Not for radioactive contaminants for which use RADIOACTIVE 

WASTES or other related terminology. 
Ecological Concentration 

Documenting air movements and infiltration in multicell 
buildings using various tracer-gas techniques, 11:51102 
(J;US) 

Errors resulting from the use of single-zone ventilation models 
on multizone buildings: Implications for energy conservation 
and indoor air quality studies, 11:51111 (J;US) 

Environmental Effects 
+ state-of-the-art. Revised version of GSF 
report OE-820, extended by list of publications 1968-1985, 
11:51970 (R;DE;In German and English) 
Environmental Transport 

Flow around isolated structures and building clusters: A 

review, 11:51097 (J;US) 
Long-Range Transport 
The use of heavy methanes as tracers in Antarctica, 11:52009 


Use this term for itmes that involve the prevention of pollutants at 
the source. 
See also AIR POLLUTION ABATEMENT 
LAND POLLUTION ABATEMENT 
WATER POLLUTION ABATEMENT 


Environmental Policy 
Investive and current costs of environmental protection in the 
Federal Republic of Germany. Status report on the 
assessment of environmental expenditures, 11:50866 
(R;DE;In German) 
Government Policies 
Government support of clean technology research in West 
Germany: Some evidence, 11:50867 (R;DE) 
Research Programs 
Government support of clean technology research in West 
Germany: Some evidence, 11:50867 (R;DE) 
POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
International Cooperation ’ 
Eavironmental problems in Third World countries. Remedies 
to be offered by the industrialized countries, 11:52115 
(R;DE;In German) 
POLLUTION CONTROL EQUIPMENT 
See also ACOUSTIC AGGLOMERATORS 


AIR FILTERS 
ELECTROSTATIC PRECIPITATORS 


Design 
Statistical design for screening in NO/sub x//SO/sub x/ 
environmental control technology, 11:51948 (R;US) 
POLLUTION REGULATIONS 
Regulations for nonradioactive pollution only; see also 
CONTAMINATION REGULATIONS. 


Analysis of Hanford liquid effluents for hazardous waste 
regulatory compliance: preliminary data, 11:52098 (R;US) 


POLLUTION SOURCES 
Calculation Methods 
Resolution of source contributions to environmental samples. 
Technical report, July 1, 1985-June 30, 1986, 
11:51960 (R;US) 


Detailed study of NBS simulated data sets by using chemical 
a receptor models. I. Source ee 11:51939 
POLLUTION (THERMAL) 
See THERMAL POLLUTION 
POLOIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLYACETYLENES 


Electrochemistry 
Electrochemistry of polyacetylene block copolymers, 11:51553 
(J;CH) 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYAMIDES 
See also NYLON 
POLYURETHANES 
An update of the polymer-augmented alkaline flood at the 
Isenhour Unit, Sublette County, Wyoming, 11:49793 
(BA;US) 


Chromatography 
Application of size exclusion chromatography in the 
measurements of concentration and molecular weight of 
some EOR polymers (Polyacrylamide), 11:49851 (BA;US) 
Ultraviolet Spectra 
Application of size exclusion chromatography in the 
measurements of concentration and molecular weight of 
some EOR polymers (Polyacrylamide), 11:49851 (BA;US) 
POLYATOMIC MOLECULES 
Atomic Models 
Relativistic calculations on polyatomic systems, 11:52427 
(RA;US) 
Dissociation 
Multiphoton dissociation and ionization of polyatomic 
molecules, 11:52420 (RA;AT) 
Energy Levels 
Electron momentum spectroscopy of polyatomic molecules: a 
study of silanes and ammines, 11:52376 (RA;AT) 
Franck-Condon Principle 
Franck-Condon principle, 11:52365 (RA;AT) 
Ionization 
Multiphoton ionization of polyatomic molecules preexcited by 
laser radiation, 11:52372 (RA;AT) 
Multiphoton ionization of polyatomic molecules, 11:52373 
(RA;AT) 


Multiphoton dissociation and ionization of polyatomic 
molecules, 11:52420 (RA;AT) 
Tonization Potential 
Electron momentum y of polyatomic molecules: a 
study of silanes and ammines, 11:52376 (RA;AT) 
POLYCYCLIC AROMATIC HYDROCARBONS 
Air Pollution Monitoring 
Effect of a catalytic combustor on polynuclear aromatic 
hydrocarbon levels in particulates from wood burning, 
11:52010 (BA;US) 
Carcinogen Screening 
Chemical and toxicologic characterization of co-processing and 
two-stage direct coal liquefaction materials, 11:49688 (R;US) 


Mutagenic and carcinogenic compounds from energy 

generation. Final report, 11:50869 (R;NO) 
Chemiluminescence 

Gas chromatographic chemiluminescent detection and 
evaluation of predictive models for identifying nitrated 
polycyclic aromatic hydrocarbons in a diesel fuel particulate 
extract, 11:51487 (J;US) 

Factors influencing the reactivity of polycyclic aromatic 


hydrocarbons absorbed on filters and ambient POM with 
ozone, 11:52006 (J;US) 





polycyclic 
extract, 11:51487 (J;US) 
Mutagen Screening 
Chemical and toxicologic characterization of co-processing and 
two-stage direct coal liquefaction materials, 11:49688 (R;US) 


Mutagenesis 
Mutagenic and carcinogenic compounds from 
generation. Final report, 11:50869 (R;NO) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Optical Properties 
Vacuum ultraviolet electronic properties of liquids. Progress 
report, February 1, 1936-January 31, 1987, 11:52443 (R;US) 
Photoemission 
Vacuum ultraviolet electronic properties of liquids. Progress 
report, February 1, 1986-January 31, 1987, 11:52443 (R;US) 
Photoionization 
Vacuum ultraviolet electronic properties of liquids. Progress 
February 1, 1986-January 31, 1987, 11:52443 (R;US) 
POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLY(SOBUTYLENE OXIDE) 


See EPOXIDES 
ORGANIC POLYMERS 


POLYMER FLOODING 


See MICROEMULSION FLOODING 
WATERFLOODING 


POLYMERS 
See also ORGANIC POLYMERS 
SILICONES 

The nature of polymer plugging and a wellbore treatment to 

minimize it, 11:49850 (BA;US) 
Biological Effects 

Additive and synergistic effects on plant growth from 
polymers and organic matter applied to soil simultaneously, 
11:52204 (J;US) 

Effect of polymers in solution culture on growth and mineral 
composition of tomatoes (Lycopersicon esculentum), 
11:52193 (J;US) 

Effects of soil conditioners on emergence and growth of 
tomato-cotton, and lettuce seedlings (Lycopersicon 
esculentum; Gossypium hirsutum; Lactuea sativa), 11:52205 
G;US) 

Interactions of soil conditioner with other limiting factors to 
achieve high crop yields (Lycopersicon esculentum), 
11:52203 (J;US) 


Autocatalytic cure kinetics from isothermal DSC 
measurements, 11:51441 (R;US) 
Molecular Structure 
Exploration of advanced characterization techniques for 
molecular ites. Final report, February 1984-January 
1985, 11:51360 (R;US) 
Phase Diagrams 
Tricritical points and the design of high-salinity surfactants for 
low-tension enhanced oil recovery, 11:49822 (BA;US) 
Phase Transformations 
Adjustment of surfactant/polymer interaction in 
surfactant/polymer flooding with polyelectrolytes, 11:49834 
(BA;US) 
Physical Properties 
Soil tests to determine application rates for polymeric soil 
conditioners, 11:52194 (J;US) 
Physical Radiation Effects 


11:50645 (R;US) 
Quantitative Chemical Analysis 
Pyrolysis gas chromatography/mass spectrometric analysis of 
polymers using capillary high resolution methods. Final 
report, 11:51457 (R;US) 


Quantity Ratio 
Effects of excess levels of a polymer as a soil conditioner on 
yields and mineral nutrition of plants (Triticum aestivum; 


Lycopersicon esculentum), 11:52197 (J;US) 
Soil tests to determine application 
conditioners, 11:52194 (J;US) 
Solid State Physics 
Exploration of advanced characterization techniques for 
molecular composites. Final report, February 1984-January 
1985, 11:51360 (R;US) 


rates for polymeric soil 


Solubility 
Adjustment of surfactant/polymer interaction in 
surfactant/polymer flooding with polyelectrolytes, 11:49834 
(BA;US) 


New polymers for EOR applications, 11:49849 (BA;US) 
Thermal Degradation 

New polymers for EOR applications, 11:49849 (BA;US) 
Toxicity 

Effects of excess levels of a polymer as a soil conditioner on 
yields and mineral nutrition of plants (Triticum aestivum; 
Lycopersicon esculentum), 11:52197 (J;US) 

Uses 

Amelioration of sodic soils with polymers, 11:52201 (J;US) 

Control of soil erosion by polymeric soil conditioners, 11:52200 
G;US) 

Effects of excess levels of a polymer as a soil conditioner on 
yields and mineral nutrition of (Triticum aestivum; 
Lycopersicon esculentum), 11:52197 (J;US) 

Effects of polyacrylamide soil conditioner on the iron status of 
soybean plants (Glycine max), 11:52199 (J;US) 

Effects of soil conditioners on water relationships in soils, 
11:52202 (J;US) 

Mechanisms involved in soil conditioning by polymers, 
11:52196 (J;US) 

Possible use of high-molecular-weight polymers to flocculate 
soil in testing soils for available nutrients, 11:52192 (J;US) 

Soil tests to determine application rates for polymeric soil 
conditioners, 11:52194 (J;US) 


POLYNUCLEAR AROMATIC HYDROCARBONS 


See POLYCYCLIC AROMATIC HYDROCARBONS 


POLYSACCHARIDES 


Effects of soil conditioners on emergence and growth of 
tomato-cotton, and lettuce seedlings (Lycopersicon 
esculentum; Gossypium hirsutum; Lactuea sativa), 11:52205 
G;US) 


Polysaccharide (guar) as a soil conditioner (Cyamopsis 
tetragonoloba), 11:52198 (J;US) 
Uses 
Polysaccharide (guar) as a soil conditioner (Cyamopsis 
tetragonoloba), 11:52198 (J;US) 


POLYSULFIDES 


See SULFIDES 


POLYTETRAOXANE 


See ORGANIC POLYMERS 


POLYTHIONATES 


See SULFUR COMPOUNDS 


POLYTHIONIC ACIDS 


See SULFUR COMPOUNDS 


POLYURETHANES 


Chemical Composition 
Preliminary evaluation of some commercial polyurethane 
adhesives dur paidite weipeie tiiieelliie, 11:51538 (R;US) 
Infrared Spectra 
Preliminary evaluation of some commercial polyurethane 
sthiiione tor pacieehTubepmas enpiuaiens 11atssn qutith 
Liquid Column 
Preliminary evaluation of some commercial polyurethane 
adhesives for possible weapons applications, 11:51538 (R;US) 
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Temperature Effects 
High temperature testing of TRUPACT-I materials: Kevlar, 
honeycomb, rigid polyurethane foam, 11:51365 (R;US) 
Tensile Properties 
Preliminary evaluation of some commercial polyurethane 
adhesives for possible weapons Sapiecieen, 11:51538 (R;US) 
POLYVINYL CHLORIDE 
See PVC 
PONDS (COOLING) 
See COOLING PONDS 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPULATION DYNAMICS 
Mathematical Models 
Projected future abundance of the Yellowstone grizzly bear, 
11:52038 (J;US) 
PO) 


Resolving pore space characteristics by rate-controlled 
porosimetry, 11:49787 (BA;US) 
POROUS MATERIALS 
Fluid Flow 
Flow of He-II through porous-plug phase separators, 11:51581 


(RA;JP 
PORPHYRINS 
See also CHLOROPHYLL 
HEMOGLOBIN 
Electron Spin Resonance 
Line-shape analysis of transient triplet electron =e 
resonance spectra. oe man to porphyrins 
chlorophylls in nematic uniaxial liquid ietk T 11:51548 
G;US) 
ic resonance and optical spectroscopic studies of 
radiation produced radicals. Progress report, December 1, 
1985-November 30, 1986, 11:51554 (R;US) 
Molecular Structure 
Transient and difference raman spectroscopy, 11:49881 
G;US) 
Raman Spectra 
Transient and difference raman spectroscopy, 11:49881 
G;US) 
PORTUGAL 
BCSTPC 


Government Decree No. 24/84 approving accession to the 
Convention of 31 January 1963 Supplementary to the Paris 
Convention of 29 July 1960 on Third Party Liability in the 
Field of Nuclear Energy, 11:50761 (R;PT;In Portuguese and 
French) 

CERN 

Government Decree No. 30/85 approving accession to the 

Convention for the Establishment of a European 
Organization for Nuclear Research and its Financial 
Protocol, 11:53143 (R;PT;In Portuguese and English) 
Generation 


Use of WASP model for planning the Portuguese electrical 


POSITION INDICATORS 
See DISPLACEMENT GAGES 
POSITION SENSITIVE DETECTORS 
Large area position-sensitive X-ray detector for a Bragg crystal 
spectrometer, 11:51839 (J;NL) 
Semiconductor Detectors 


Performance of radiation hard CCDs as tracking devices, 
11:51837 (J;NL) 
POSITRON BEAMS 
Beam Injection 
Positron injection linac system for the Argonne Light Source, 
11:51739 (R;US) 
—_— COMPUTED TOMOGRAPHY 
Applications of positron emission tomography (PET) and 
cyclotron product 11:52165 (RA;AU) 
Current applications of positron emission tomography (PET), 
11:52164 (RA;AU) 


POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 
POSITRONS 
Particle Production 
Correlations between the production of prompt positrons at 
low transverse momentum and the associated charged 
multiplicity, 11:52452 (R;US) 
POSTULATED PARTICLES 


Signatures for technicolor, 11:52535 (J;US) 


Response to comment by Stecker on gravitino decay and the 
cosmic gamma-ray background, 11:52328 (R;US) 


Detector calibration, luminosity monitoring and search for an 
e* at HERA, 11:52461 (R;FR) 
Luminosity monitoring and search for an * through ey 
scattering at e* e~ colliders, 11:52460 (R;FR) 
Gamma Spectra 
Response to comment by Stecker on gravitino decay and the 
cosmic gamma-ray background, 11:52328 (R;US) 
Decay 


Particle 
Lepton distributions from the decay of scalar lepton pairs at 
e* e~ colliders, 11:52505 (R;US) 
Lepton distributions from the decay of wino pairs at e* e~ 
colliders, 11:52504 (R;US) 
Identification 


What if the Higgsino is the lightest supersymmetric particle, 
11:52548 (RA;US) 
Particle Production 


Properties of supersymmetric particles and processes, 11:52547 
(RA;US) 

Search for new particles at PEP and PETRA, 11:52476 
(RA;US) 

Signatures for technicolor, 11:52535 (J;US) 

Signatures of supersymmetry in e*~ collisions, 11 


(RA;US) 
Supersymmetry: experimental signatures at hadron colliders, 
11:52550 (RA;US) 
Supersymmetry at very high energies, 11:52552 (RA;US) 
What if the Siiegaion is the lightest supersymmetric pasticie, 
11:52548 (RA;US) 
Rest Mass 
What if the Higgsino is the lightest supersymmetric particle, 
11:52548 (RA;US) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Activation Analysis 
and use of in vivo neutron activation analysis at 
Leeds, 11:51472 (RA;XA) 
Critical Pressure 
Design of a high-power density Ljungstrom turbine using 
ee ranting 11:51590 (R;US) 
Critical Temperature 
Design of a high-power density Ljungstrom turbine using 
aeaita acetal 11:51590 (R;US) 
Energy Levels 
Alkali resonance lines in magnetic fields, 11:52370 (RA;AT) 
Paschen Lines 
Alkali resonance lines in magnetic fields, 11:52370 (RA;AT) 
Zeeman Effect 
Alkali resonance lines in magnetic fields, 11:52370 (RA;AT) 
POTASSIUM 40 


Spectroscopy 
Report on intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 
Biological Accumulation 
Accumulation of certain long-lived radionuclides by fish, 
11:52103 (RA;XA) 
Gamma Spectroscopy 
Report on intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 





POTASSIUM 40 
Radioecological Concentration 


Concentration 
Accumulation of certain long-lived radionuclides by fish, 
11:52103 (RA;XA) 
POTASSIUM CARBONATES 


Deposition 
Recent ANL data on MHD fouling, 11:50953 (R;US) 
POTASSIUM COMPLEXES 
Chemical Preparation 
Host-guest complexation. 38. Cryptahemispherands and their 
compen 11:51541 (J;US) 


oo 
guest complexation. 38. Cryptahemispherands and their 
aa 11:51541 GUS) US) 
POTASSIUM PERCHLORA' 


Combustion 
Pressure dependent burn rates of TiH/sub x//KCIO, (x = 0.2, 
0.65, 1.65), 11:51875 (R;US) 
Nuclear Magnetic Resonance 
Characterization of the moisture 
TiH/sub x//KC10,, 11:51873 (R;US) 
Control 


Characterization of the moisture 
TiH/sub x//KCI1Q,, 11:51873 (R;US) 
Sorptive Properties 
Characterization of the moisture 
TiH/sub x//KCI1Q,, 11:51873 (R;US) 
POTASSIUM SULFATES 
Deposition 


behavior of 
behavior of 


behavior of 


Recent ANL data on MHD fouling, 11:50953 (R;US) 
Phase Studies 
Measurement of alkali vapors in PFBC flue gas and their 
removal with a fixed granular-bed sorber, October 1, 1985- 
September 30, 1986, 11:49737 (R;US) 
POTASSIUM TELLURIDES 
Crystal Structure 
New ternary chalcogenides of the coinage metals with thallium 
or alkali metals, 11:51404 (RA;AT) 
POTATO TUBERS 
See POTATOES 
POTATOES 
Radionuclide Kinetics 
Uptake of *°Pu + Pu, **Am, Sr and "Cs into potatoes, 
11:52056 (RA;NL) 
POWDER RIVER BASIN 
Oil Fields 
Characterization of sandstone reservoirs for enhanced oil 
recovery: The Permian Upper Minnelusa formation, Powder 
River Basin, Wyoming, 11:49788 (BA;US) 
POWDERS 


Compacting 
Multiphase mixture model for the shock induced consolidation 
of metal powders, 11:51216 (R;US) 
Explosive Forming 
Multiphase mixture model for the shock induced consolidation 
of metal powders, 11:51216 (R;US) 
POWER BURST FACILITY USAEC 
See PBF REACTOR 
POWER CONDITIONING CIRCUITS 
Comparative Evaluations 
Comparison of designs for photovoltaic power conditioners, 
11:50347 (R;US) 


Comparison of designs for photovoltaic power conditioners, 
11:50347 (R;US) 
Power conditioning system for CDIF, 11:50958 (BA;US) 
Performance Testing 
Power conditioning system for CDIF, 11:50958 (BA;US) 
POWER DISTRIBUTION 
N Codes 
one-group i nodal 
scdhabint chien eee naam atten 
(NODID code), 11:53075 (R;BR;In Portuguese) 
POWER DISTRIBUTION SYSTEMS 
VAR Control Systems 
Tests with a line-commutated converter as a variable inductive 
load on the Bonneville Power Administration transmission 
system, 11:50493 (R;US) 


POWER GENERATION 
See also COGENERATION 
Coal 
conversion processes using sulphuric acid as coal 
oxidant, 11:49755 (R;DE;In German) 
Cost 
Electricity production in Finland in 1990s: a study for the 
Ministry of Trade and Industry in 1984, 11:50938 (RA;XA) 
Cost Estimation 
Application of WASP by World Bank in preparing 
pricing and investment strategy, 11:50935 (RA;XA) 
Generation expansion planning for systems with a high share 
of hydro power, 11:50298 (RA;XA) 
Large scale hydro systems in WASP-III, 11:50297 (RA;XA) 
Methodology for determination of long-run marginal costs of 
Goals gunetation, IEE GAA) 


Implementation of WASP-III on an IBM PC (ENPEP code), 
11:50942 (RA;XA) 


Comparison between the WASP II and WASP III models: 
application to the Spanish System, 11:50937 (RA;XA) 

Experience with the Agency’s WASP for nuclear power 
planning in developing countries. of an advisory 
group meeting to review experience with WASP for nuclear 

power planning in developing countries held in Vienna, 16- 

30 September 1985, 11:50933 (R;XA) 

Generation expansion planning for systems with a high share 
of hydro power, 11:50298 (RA;XA) 

Implementation of WASP-III on an IBM PC (ENPEP code), 
11:50942 (RA;XA) 

Improvement of WASP-II using the cumulant method, 
11:50940 (RA;XA’ 

LMSTM: an integrated decision support tool for market- 
oriented planners, 11:50480 (RA;US) 

Observations on WASP-III. Implementation and use, 11:50934 


elles wamicneenat eee dmeame tae” 
generating system: overcoming some difficulties. Case 
studies, 11:50296 (RA;XA) 
WASP in an expanded electric power system planning 
environment, 11:50939 (RA;XA) 
Q Codes 
QUIPLAN: an application of the segmentation method, 
11:50941 (RA;XA) 
V Codes 
Use of WASP model for planning the Portuguese electrical 
generating system: overcoming some difficulties. Case 
studies, 11:50296 (RA;XA) 
W Codes 
Application of WASP by World Bank in i 
pricing and investment strategy, 11:50935 (RA;XA) 
Comparison between the WASP II and WASP III models: 
application to the Spanish System, 11:50937 (RA;XA) 
Experience with the Agency's WASP for nuclear power 
planning in developing countries. of an advisory 
wth aden te dedeaemmatediin icone 
in developing countries held in Vienna, 16- 
Secnunet 1985, 11:50933 (R;XA) 
tation of WASP-III on an IBM PC (ENPEP code), 
11:50942 (RA;XA) 
Improvement of WASP-II using the cumulant method, 
11:50940 (RA;XA) 
Large scale hydro systems in WASP-III, 11:50297 (RA;XA) 
Observations on WASP-III. Implementation and use, 11:50934 
(RA;XA) 
QUIPLAN: an application of the segmentation method, 
11:50941 (RA;XA) 
Use of WASP model for planning the Portagesse electrical 





2678 / ERA-11/22 


WASP in an expanded electric power system planning 
environment, 11:50939 (RA;XA) 
POWER METERS 
Field Tests 


Noniatresive appliance load date acquisition, 11:30469 


Boiling 
The development of a nodal method for the stability analysis 
of ventilated boiling channels, 11:50628 (BA;US) 
Evaluations 
Comparison of nuclear power systems for Brazil using 
plutonium and binary cycles, 11:50534 (RA;BR;In 
Portuguese) 


Equipment 
Program plan for environmental 
and dynamic (including seismic) 
and electrical equipment 


of mechanical 
aettivation ofaiemmanis 
program (EDQP), 11:50643 (R;US) 
Mathematical Models 


The development of a nodal method for the stability analysis 

of ventilated boiling channels, 11:50628 (BA;US) 
Reactor Accidents 
debris/concrete interactions, 11:50801 (R;US) 

Release of fission products from irradiated SRP fuels at 
elevated temperature. Data report on the first stage of the 
SRP source term study, 11:50729 (R;US) 

Reactor Operation 

Licensed reactors. Status summary report, data as of 
May 31, 1986. Volume 10, Number 6, 11:50593 (R;US) 
Bundles 


BODYFIT-2PE and its application to CHF prediction of GE 
3x3 rod bundle, 11:50654 (BA;US) 
POWER SUPPLIES 


See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 


Flywheel Energy 
mobile x-ray . Interim technical 
progress report, 1 January 1982-28 February 1983, 11:50846 
(R;US) 
POWER SYSTEMS 
Includes electric power networks with associated generating and 
transmission facilities. 
Design 
Power systems energy storage, 11:52885 (RA;US) 


Tools for evaluation of demand side management impact on 
ranausdon and distebetion eyetsann, $5:50479 GLAGUS) 
Load Management 
Predicting life of electric-vehicle and load-leveling lead-acid 
batteries from initial acceptance-test data by use of pattern- 
recognition analysis. Interim technical report, 11:50847 
(R;US) 
Operation 
Power systems energy storage, 11:52885 (RA;US) 
Tools for evaluation of demand side management impact on 
transmission and distribution systems, 11:50479 (RA;US) 
Planning 
Generation expansion planning for systems with a high share 
cares 11:50298 (RA;XA) 


11:50425 (R;US) 
POWER TRANSMISSION LINES 


(ID) and samarium (III) 
aah Chap oteinas aetaniettonade ante 11:51462 
(RA;XA 


) 
PRASEODYMIUM ALLOYS 
Crystal Structure 
Origin of the structural distortion between phase I’ and I in 
SnMsRh,Sniz compounds, 11:51260 (RA;AT) 


Magnetism 
Magnetic ordering in intermetallics of the ThCraSiz type, 
11:51252 (RA;AT) 
PRASEODYMIUM ARSENIDES 
Crystal Structure 
Structural chemistry and physical properties of ternary 
pnictides RE Rha X (RE = rare earth, X = P, As), 
11:51415 (RA;AT) 


Structural chemistry and physical properties of ternary 
pnictides RE Rha Xz (RE = rare earth, X = P, As), 
11:51415 (RA;AT) 

PRASEODYMIUM COMPOUNDS 
See also PRASEODYMIUM ARSENIDES 
PRASEODYMIUM OXIDES 
PRASEODYMIUM PHOSPHIDES 
PRASEODYMIUM SILICIDES 
Crystal Structure 

Prediction of the idealized composition of compounds with 
centred trigonal prisms in R-Ni-Si systems, 11:51400 
(RA;AT) 

Ternary lanthanoid manganese carbides with filled BaCd:: and 
“ThaZaus type structures, tures, 11:51335 (RA;AT) 

Lattice Parameters 

Ternary lanthanoid manganese carbides with filled BaCd;, and 

TheZmi type structures, 11:51335 (RA;AT) 
PRASEODYMIUM OXIDES 
Color 

Oxides Ms3SbsO12 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm,Yb,Lu), 11:51333 
(RA;AT) 


Crystal Structure 
Oxides MsSbs0:: (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 
(RA;AT) 





PRASEODYMIUM PHOSPHIDES 
Crystal Structure 


PRASEODYMIUM PHOSPHIDES 
Crystal Structure 
Structural chemistry and physical properties of ternary 
pnictides RE Rh. X2 (RE = rare earth, X = P, As), 
11:51415 (RA;AT) 


Structural chemistry and physical properties of ternary 
pnictides RE Rh X2 (RE = rare earth, X = P, As), 
11:51415 (RA;AT) 

PRASEODYMIUM SILICIDES 
Crystal Structure 

Structural and magnetic properties of the new REMnSis 

silicides, 11:51411 (RA;AT) 


Magnetization 
Structural and magnetic properties of the new REMnSis 
silicides, 11:51411 (RA;AT) 
PRECIPITATION SCAVENGING 
Mathematical Models 
Nucleation scavenging of smoke and aerosol particles in 
convective updrafts, 11:51943 (R;US) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRESSURE MEASUREMENT 
Tracer testing for reservoir description (Well to well; time 
dependence), 11:49789 (BA;US) 
PRESSURE VESSELS 


Effect of selected technological parameters on properties of 
reactor pressure vessel steel (15CrNiMoV type steels), 
11:51238 (RA;CS;In Czech) 

Crack Propagation 

Cyclic deformation and lifetime of pressure vessel 
material with overlay, 11:50642 (RA;CS;In Czech) 

Threshold values of stress intensity factor and 
defect size for steel ISKh2NMFA, 11:51241 (RA;CS;In 
Czech) 

Deformation 

Cyclic deformation and lifetime of pressure vessel 

material with overlay, 11:50642 (RA;CS;In Czech) 
Design 

Basic aspects of WWER-1000 materials selection, 11:50541 

(RA;CS;In Czech) 


Application of the LEPRICON unfolding procedure to the 
Arkansas Nuclear One-Unit 1 Reactor, 11:50546 (J;US) 
Fabrication 
Basic aspects of WWER-1000 materials selection, 11:50541 
(RA;CS;In Czech) 
Metallurgy of steels for nuclear reactor pressure vessels, 
11:51226 (RA;CS;In Czech) 
Failures 
Part of rupture mechanics in safety analysis (PWR safety), 
11:50727 (R;FR;In French) 


Threshold values of stress intensity factor and 
defect size for steel ISKh2NMFA, 11:51241 (RA;CS;In 
Czech) 
Hardness 
Effect of selected technological parameters on properties of 
reactor pressure vessel steel (15CrNiMoV type steels), 
11:51238 (RA;CS;In Czech) 


Recent expericace reactor pressure vessel manufacture, 
11:50519 (R;FR) 
Mechanical 


Properties 
Metallurgy of steels for nuclear reactor pressure vessels, 
11:51226 (RA;CS;In Czech) 


Metallurgy 

Concepts of chemical composition and quality characteristics 
of steels for reactor pressure vessels (Steels: A533-B; A508; 
20MnNi55; 22NiMoCr37; 1ISKh2MFA; 18Kh2MFA; 
25SKhMFA; 1SKh2NMFA; 1SKh2NMFAA; A543), 11:51247 
(RA;CS;In Czech) 

of steels for nuclear reactor pressure vessels, 

11:51226 (RA;CS;In Czech) 
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Neutron Flux 
HEXANN-EVALU - a Monte Carlo program system for 
pressure vessel neutron irradiation calculation, 11:50626 
(R;FT) 


Physical Radiation Effects 
Post-irradiation heat treatment of steels for reactor pressure 
vessels (Neutron irradiation), 11:51246 (RA;CS;In Czech) 


Recrystallization 
Effect of selected technological parameters on properties of 
reactor vessel steel (15CrNiMoV type steels), 
11:51238 (RA;CS;In Czech) 
Research Programs 
Heavy-Section Steel Technology program. Five-year plan, FY 
1985-1989, 11:50544 (R;US) 
Risk Assessment 
Some aspects of the probabilistic to nuclear pressure 
vessels structural analysis, 11:50751 (R;BR;In Portuguese) 


Engineering 
Some aspects of the probabilistic approach to nuclear pressure 
vessels structural analysis, 11:50751 (R;BR;In Portuguese) 
Service Life 
Cyclic deformation and lifetime of pressure vessel 
material with overlay, 11:50642 (RA;CS;In Czech) 
Stress Intensity Factors 
Threshold values of stress intensity factor and 
defect size for steel ISKh2NMFA, 11:51241 (RA;CS;In 
Czech) 
Systems Analysis 
Some aspects of the probabilistic approach to nuclear pressure 
vessels structural analysis, 11:50751 (R;BR;In Portuguese) 
Welded Joints 
Materials and technology problems of WWER type reactors, 
11:50537 (R;CS;In Czech and Slovak) 
Yield Strength 
Effect of selected technological parameters on properties of 
reactor pressure vessel steel (15CrNiMoV type steels), 
11:51238 (RA;CS;In Czech) 
PRESSURIZED WATER COOLED 
MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESSURIZERS 
A Codes 
Introduction of the bubble rise dynamic model into the 
ALMOD 3 code pressurizer, 11:50639 (RA;BR;In 
Portuguese) 


Introduction of the bubble rise dynamic model into the 
ALMOD 3 code pressurizer, 11:50639 (RA;BR;In 
Portuguese) 

Simuiation 

Introduction of the bubble rise dynamic model into the 
ALMOD 3 code pressurizer, 11:50639 (RA;BR;In 
Portuguese) 

PRIMARY COOLANT CIRCUITS 
Activity Levels 

Calvert Cliffs Nuclear Power Plant chemistry data, 11:50512 

(RA;US) 


Products 
Solubility of simulated PWR primary circuit corrosion 
products, 11:50518 (R;US) 


Effectiveness and safety aspects of selected decontamination 
processes, 11:50504 (R;US) 


Air and water ingress accidents in a HTR-Modul of side-by- 
side concept, 11:50746 (RA;XA) 


SARDAN - A program for simulating the transient behaviour 
of a PWR type reactor, 11:50525 (RA;BR;In Portuguese) 
Fiuid Mechanics 
Primary pump power as a measure of fluid density during 
bubbly two-phase flow, 11:50845 (BA;US) 
Leaks 


Concept of leak before failure, 11:50638 (R;FR;In French) 
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Natural Convection 
Natural circulation cooling in a PWR geometry under 
accident-induced conditions, 11:50829 (BA;US) 
Pumps 
Primary pump power as a measure of fluid density during 
bubbly two-phase flow, 11:50845 (BA;US) 
Insertions 


Corrosional and nuclear effects of water ingress into the 
primary circuit of an HTR-module, 11:50745 (RA;XA) 


products, 11:50518 (R;US) 
Two-Phase Flow 
Primary pump power as a measure of fluid density during 
bubbly two-phase flow, 11:50845 (BA;US) 
Water 
Solubility of simulated PWR primary circuit corrosion 
products, 11:50518 (R;US) 
Water Influx 
Corrosional and nuclear effects of water ingress into the 
primary circuit of an HTR-module, 11:50745 (RA;XA) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PROBES 
Calibration 
Calibration of hall probes, 11:51857 (R;ZA) 
PROCESS CONTROL 
Automation 
Potential and limits of automatic process control in coking 
plants, 11:49665 (R;DE;In German) 
DEVELOPMENT UNITS 


Simultaneous saccharification fermentation process, 11:50331 
(RA;US) 
PROCESS HEAT 
Waste Disposal 
Thermal processes for hazardous waste: the EPA 
(Environmental Protection Agency) research program, 
11:51691 (R;US) 
PROCESS SOLUTIONS 
Chemical 


Analysis 
Improved analysis control of plating solutions, 11:51458 (R;US) 

PROCESSING (DATA) 

See DATA PROCESSING 
PROCESSING (WASTES) 

See WASTE PROCESSING 
PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 


Augmentation 
Interactions of soil conditioner with other limitifig factors to 


achieve high crop yields (Lycopersicon esculentum), 


a er eee ie 


United States Synthetic Fuels Corporation annual report, 1984, 
11:50928 (R:US) 
PROJECT (CROSSROADS) 


PROJECTILES 
Impact Tests 
Review of hypervelocity penetration theories, 11:51664 (R;US) 
PROJECTION SPARK CHAMBERS 
Design 
the end-cap detectors of the OBELIX experiment at LEAR, 
11:51790 (R;CH) 


Nonequilibrium processes in heavy ion collisions: from fast 
particles emission to hot and fast fission, 11:52682 (R;FR) 
PROMPT PROTONS 
Emission 
Nonequilibrium processes in heavy ion collisions: from fast 
particles emission to hot and fast fission, 11:52682 (R;FR) 
PRONGS 
See PARTICLE TRACKS 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 
Combustion 
Chemical kinetics and engine knock, 11:51187 (R;US) 
Flames 
Statistical modeling studies of turbulent reacting flows. Final 
report, 11:51566 (R;US) 


Determination of minimum miscibility pressure using a high- 
pressure visual sapphire cell, 11:49831 (BAU aau 
1-PROPANOL 
See PROPANOLS 
2-PROPANOL 
See PROPANOLS 
PROPANOLS 
Solubility 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, April 1-June 30, 1986, 
11:51531 (R;US) 
Solvent Properties 
Picosecond dynamics of solvation: time-resolved fluorescence 
of 4-aminophthalimide in solution, 11:51535 (R;US) 
PROPANONE 
See ACETONE 
PROPELLANTS 


Compressibility 


High pressure equation 
(U), 11:51879 (R;US) 
Equations of State 


High pressure equation 
(U), 11:51879 (R;US) 
PROPERTIES (MECHANICAL) 
See MECHANICAL PROPERTIES 
PROPERTY TAX EXEMPTION 
See FINANCIAL INCENTIVES 
PROPORTIONAL COUNTERS 
See also MULTIWIRE PROPORTIONAL CHAMBERS 
Delay Circuits 
Delay lines in heavy ion detectors, 11:51815 (R;FR) 


Efficiency 
Efficiency investigation of the multielement proportional 
counter for the *Xe double beta decay search, 11:52646 
(RA;CS) 
Specifications 
Efficiency investigation of the multielement proportional 
counter for the *Xe double beta decay search, 11:52646 
(RA;CS) 
Tissue-Equivalent Detectors 
Personnel monitors utilizing 
counters, 11:51830 (R;US) 
PROPYL ALCOHOLS 
See PROPANOLS 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 


of state of LGP 1845 and LGP 1846 


of state of LGP 1845 and LGP 1846 


tissue equivalent proportional 





PROTECTIVE COATINGS 
Oxidation 


(R;US) 


See also PEPTIDES 
RHODOPSIN 


mechanisms in thermal barrier coatings, 11:51274 


Biosynthesis 
C-14-activity incorporation into the protein of fetal organs of 
guinea pigs with different maternal blood flow and 
fetal arterial O.-saturation, 11:52137 (R;DE;In German) 
Nuclear Reaction Analysis 
Analysis of grains for protein using computers for control and 
processing, 11:51825 (RA;SU;In Russian) 


Phosphorylation 
Epidermal growth factor (EGE) reduces the 
of a SOKD protein in A431 cells, 11:52128 (J;US) 
PROTON BEAMS 
Acceleration 


Polarized proton acceleration at the Brookhaven AGS, 
11:51700 (R;US) 
Beams 


Polarized proton acceleration at the Brookhaven AGS, 
11:51700 (R;US) 
PROTON DOSIMETRY 
Fabricate, calibrate, and test a dosimeter for integration into 
the CRRES (Combined Release and Radiation Effects 
Satellite). Technical report, 1 September 1984-31 August 
1985, 11:51784 (R;US) 
PROTON REACTIONS 
Polarized proton experiments at TRIUMF, 11:52621 (BA;US) 
Analyzing Power 
Polarization transfer and analyzing power in the /sup 
40,48/Ca(p-vector,n-vector)/sup 40,48/Sc reactions, 
11:52635 (BA;US) 
C Codes 
CAPRI - a radiative proton capture code, 11:53082 (RA;PL) 
Charge-Exchange Reactions 
“Missing” Gamow-Teller strength and the continuous (p,n) 
spectra, 11:52661 (BA;US) 
Polarization transfer in (p,n) reactions at intermediate energies, 
11:52619 (BA;US) 
Polarization 


transfer and analyzing power in the /sup 
40,48/Ca(p-vector,n-vector)/sup 40,48/Sc reactions, 
11:52635 (BA;US) 
Specificity of ™Ga(p,n)™Ge at 35 MeV for Gamow-Teller 
strength, 11:52640 (BA;US) 
Differential Cross Sections 
Study of collective effects in Sm isotopes by polarized proton 
scattering, 11:52647 (R;NL) 
Dirac 
Kinematical origin of relativistic effects in the Dirac equation 
based models of of nucleons through nuclei at 
medium energies, 11:52603 (BA;US) 
Unified treatment of proton-nucleus and antiproton-nucleus 
scattering within the Dirac theory, 11:52608 (RA;BR) 
Elastic Scattering 
Experiment to measure AI = 0 parity mixing in ‘*N. Progress 
report, 11:52597 (R;US) 
Proton nucleus elastic scattering at 800 MeV: the role of 
intermediate isobars, 11:52684 (R;FR) 
Inelastic Scattering 
Comparison between Dirac equation and its equivalent 
% equation for inelastic scattering, 11:52627 


Nuclear physics studies with medium energy probes. Progress 
report and renewal proposal, 11:52576 (R;US) 

Polarization transfer in 200-MeV inelastic proton scattering 
from “C and **O, 11:52618 (BA;US) 

Study of collective effects in Sm isotopes by polarized proton 
scattering, 11:52647 (R;NL) 


Nuclear Reaction Yield 
Experimental investigation of proton-induced phenomena in 
— 


Optical Models 
relativistic description of nucleon-nucleus 
ae 11:52696 (BA;US) 
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Polarized Products 
Polarization transfer in (p,n) reactions at intermediate energies, 
11:52619 (BA;US) 
Quasi-Elastic Scattering 
Polarization transfer in inelastic i 
the EMC effect, 11:52701 (BA;US) 
Radiation Detectors 
Experiment NA 38: a study of high energy nucleus-nucleus 
interactions. Progress report, 11:51796 (R;US) 
Reaction Product Transport Systems 
Gas-jet transport of the fission products from the reaction 
induced by 8 MeV protons, 11:50250 (R;PL;In Polish) 
Relativistic Range 
Kinematical origin of relativistic effects in the Dirac equation 
based models of propagation of nucleons through nuclei at 
medium energies, 11:52603 (BA;US) 


and pionic models of 


Measurements of the spin rotation funciion in 200-MeV proton 
scattering, 11:52620 (BA;US) 
ic relativisti : 


Microscopic 

scattering, 11:52696 (BA;US) 
Spin Flip 

Polarization transfer and analyzing power in the /sup 
40,48/Ca(p-vector,n-vector)/sup 40,48/Sc reactions, 
11:52635 (BA;US) 

PROTON SPECTROMETERS 
Polarized proton experiments at TRIUMF, 11:52621 (BA;US) 


of nucleon-nucleus 


Design and construction of an electron-proton 
Technical report, 1 October 1964-30 September 1965, 
11:51782 (R;US) 

PROTON-ANTINEUTRON INTERACTIONS 
Cross Sections 
Antineutron physics at BNL and eg 11:52495 (BA;US) 
PROTON-ANTIPROTON INTERACTIONS 
Annihilation 
High nuclear temperatures by antimatter annihilation, 11:52702 


(BA;US) 
Strange particle production in anti P P annihilation processes, 
11:52494 (BA;US) 
Charge-Exchange Interactions 
Measurement of anti pp cross sections at low anti p momenta, 
11:52496 (BA;US) 
Cross Sections 
Measurement of anti pp cross sections at low anti p momenta, 
11:52496 (BA;US) 
Elastic Scattering 
Measurement of anti pp cross sections at low anti p momenta, 
11:52496 (BA;US) 
Multiple Production 
Jets, W*~ and Z° production in UA2, 11:52491 (RA;US) 
Physics of high-p/sub T/ jets at the CERN p anti p Collider, 
11:52455 (R;CH) 
Nuclear Temperature 
High nuclear temperatures by antimatter annihilation, 11:52702 
(BA;US) 
Particle 


Production 

Charmonium spectroscopy by antiproton annihilation with 

protons from an internal Hg gas jet target, 11:52487 (RA;US) 
Jets, W*~ and Z° in UA2, 11:52491 (RA;US) 
Signatures for technicolor, 11:52535 (J;US) 

at very high energies, 11:52552 (RA;US) 

UAI results on W*~ and Z° production and decay, 11:52490 

(RA;US) 


Polarization predictions for LEAR, 11:52464 (R;SE) 
Particles 


Strange 
particle production in anti P P annihilation processes, 
11:52494 (BA;US) 


Exchange Reactions 
Meson exchange calculation of the anti pp — anti AA reactor, 
11:52540 (BA;US) 
PROTON-DEUTERON INTERACTIONS 
Pair Production 
High mass dilepton and hadron production at Vs = 38.8 and 
27.4 GeV, 11:52486 (RA;US) 
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Particle Production 
High mass dilepton and hadron production at Vs = 38.8 and 
27.4 GeV, 11:52486 (RA;US) 
PROTON-NEUTRON INTERACTIONS 


C Invariance 
Charge symmetry breaking in the n-p system, 11:52526 (R;CA) 
PROTON-PROTON INTERACTIONS 
Cross Sections 
Diffractive and rising cross sections, 11:52459 (R;US) 
Diffraction Models 
Diffractive and rising cross sections, 11:52459 (R;US) 
Partial Waves 
Partial wave analysis of pp —-> NN and dibaryon resonances, 
11:52451 (R;US) 
PROTONS 
See also PROMPT PROTONS 
KeV Range 10-100 
Compact time-of-flight energy analyser of high resolution, 
11:51832 (R;NL) 
Neutron Reactions 
Spin observables in proton-neutron scattering at intermediate 
energy, 11:52594 (R;US) 
Particle Decay 
Nucleon decay, 11:52511 (RA;FR) 
Polarized Beams 
High energy polarized beams from hyperon decays, 11:51737 
(R;US) 


Spin observables in 
energy, 11:52594 (R;US) 
Decay 


Frejus nucleon decay experiment, 11:52485 (RA;US) 
Recent results from the IMB nucleon decay experiment, 
11:52484 (RA;US) 
PSI-3105 RESONANCES 
Particle Decay 
DM2 results on J/PSI decays, 11:52463 (R;FR) 
Radiative Decay 
Recent Mark III results in a radiative J/phi decays, 11:52489 
(RA;US) 
PTEROYLGLUTAMIC ACID 
See FOLIC ACID 
PUBLIC BUILDINGS 
Energy Conservation 
Total energy conservation in a municipal building, 11:50987 
(RA;US) 
Water Heating 
Measurement and analysis of domestic hot water loads of three 


scattering at intermediate 


11:51075 (RUS) 
PUBLIC HEALTH 
Permit guidance manual on hazardous-waste land-treatment 
demonstrations. Final report, 11:52045 (R;US) 
Dose Limits 
Dose limits for members of the public, 11:52183 (R;GB) 
Research Programs 
Environmental quality - 1978. Ninth annual report of the 
Council on Environmental Quality, 11:50873 (R;US) 
Reviews 
Environmental quality - 1978. Ninth annual report of the 
Council on Environmental Quality, 11:50873 (R;US) 


ee ee ee en eee 
technical appendix; Appendix C: sample input and output 
eee 11:50403 (R;US) 
ue Requirements 


System (RRMS) 
w deasdinaans Webeene U Aeeiatair etnenmor'ssantiett 
Appendix E: maintenance guide. Final report, 
11:50932 (R;US) 
Financing . 
Revenue Requirements Modeling System (RRMS) 
documentation. Volume II. Appendix D: operator’s manual; 


PUMPS 
Aging 


Appendix E: program maintenance guide. Final report, 
11:50932 (R;US) 
Public Opinion 
Public attitudes survey. A report prepared for the Electricity 
Supply Trade Union Council, 11:50943 (R;EC) 
PUERTO RICO 
Biomass 
Fiber as an energy resource: Short- and long-term outlook, 
11:50952 (BA;PR) 
Economic Development 
Fiber as an energy resource: Short- and long-term outlook, 
11:50952 (BA;PR) 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULPS 
See SLURRIES 
PULSE ANALYZERS 
Television Cameras 
Realization of an optical multi and mono-channel analyzer, 
associated to a streak camera. 


PULSE COMBUSTION 
Efficiency 
Opportunities in pulse combustion, 11:49757 (R;US) 
Heat Transfer 


Opportunities in pulse combustion, 11:49757 (R;US) 
Noise Pollution 

Opportunities in pulse combustion, 11:49757 (R;US) 
Recommendations 


Opportunities in pulse combustion, 11:49757 (R;US) 
Research Programs 
Opportunities in pulse combustion, 11:49757 (R;US) 
IMBUSTORS 


1986, 11:51692 (R;US) 


Design 
Opportunities in pulse combustion, 11:49757 (R;US) 
Fuel Economy 
Cenenniie in pulse combustion, 11:49757 (R;US) 
PULSE DISCRIMINATORS 


Specifications 
Universal discriminator for a proportional-drift detector, 
11:51816 (R;SU;In Russian) 
PULSE GENERATORS 
See also HIGH-VOLTAGE PULSE GENERATORS 
Digital generation of low-frequency, low-distortion test 
waveforms, 11:51677 (R;US) 
Design 
Pulse generating and shaping, 11:52884 (RA;US) 
Performance 


Pulse generating and shaping, 11:52884 (RA;US) 
Radiation Hardening 
Radiation-hardness assessment of the pulsed-plasma- 
acon eee taaent Final report, 5 
September 1979-31 March 1980, 11:51840 (R;US) 
PULSE SHAPERS 
Design 
Pulse generating and shaping, 11:52884 (RA;US) 
Performance 


Pulse generating and shaping, 11:52884 (RA;US) 
PULSE STRETCHERS 
See PULSE SHAPERS 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPS 
See also CENTRIFUGAL PUMPS 
Aging 
Aging and service wear of auxiliary feedwater pumps for 
PWR nuclear power plants. Volume 1. Operating experience 
and failure identification, 11:50543 (R;US) 





Fluid Mechanics 


Primary pump power as a measure of fluid density during 
bubbly two-phase flow, 11:50845 (BA;US) 
Vibrations 


Vibration and acoustic signatures of the water circulation 
pump in the LMR fuel element test loop at 
IPEN, 11:50499 (RA;BR) 

Performance 

Saving electrical energy by reducing mechanical loads, 

11:51126 (RA;US) 
Quality Assurance 

French nuclear plant safeguard pump qualification testing: 

EPEC test loop, 11:50520 (R;FR) 
Two-Phase Flow 

Primary pump power as a measure of fluid density during 

bubbly two-phase flow, 11:50845 (BA;US) 
Wear 

Aging and service wear of auxiliary feedwater pumps for 
PWR nuclear power plants. Volume 1. Operating experience 
and failure identification, 11:50543 (R;US) 

PURITY 
See IMPURITIES 
PVC 
Combustion Products 

Toxicity of the pyrolysis and combustion products of 
poly(vinyl chlorides): a literature assessment, 11:51982 
(R;US) 

PWR TYPE REACTORS 
See also ANGRA-1 REACTOR 

ARKANSAS-1 REACTOR 
BEAVER VALLEY-2 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
INDIAN POINT-1 REACTOR 
INDIAN POINT-2 REACTOR 
INDIAN POINT-3 REACTOR 


WESTINGHOUSE 
WWER TYPE REACTORS 
ZION-2 REACTOR 


ATWS 
Analysis of some anticipated transients without scram in 
light water nuclear power plants through 
coupling of the CORAN code and the ALMOD code 
system, 11:50660 (RA;BR;In Portuguese) 
Auxiliary Water Systems 
Aging and service wear of auxiliary feedwater pumps for 
PWR nuclear power plants. Volume 1. experience 
and failure identification, 11:50543 (R;US) 
Availability 
Analysis and p! of the utilization of nuclear power 
plants, 11:50521 (RA;DD;In German) 


Implantation of a new calculation method of fuel depletion in 
the CITHAM code, 11:50523 (RA;BR;In Portuguese) 
C Codes 
Implantation of a new calculation method of fuel depletion in 
the CITHAM code, 11:50523 (RA;BR;In Portuguese) 
Comparative Evaluations 
Comparison of nuclear power systems for Brazil using 
plutonium and binary cycles, 11:50534 (RA;BR;In 


Portuguese) 
Nuclear power: consolidation or change, 11:50559 (R;GB) 
Calculations 


Implantation of a new calculation method of fuel depletion in 
the CITHAM code, 11:50523 (RA;BR;In Portuguese) 
Containment Buildings 
Detonability of containment building atmospheres during core- 
meltdown accidents, 11:50836 (BA;US) 
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Containment Systems 
Hydrogen combustion results from the Sandia Intermediate- 
Scale (VGES) Tank and the Sandia Critical-Tube-Diameter 
Test Facility, 11:50839 (BA;US) 
Status of the LWR aerosol containment experiments (LACE) 
program, 11:50731 (R;US) 
Uncertainty and sensitivity analysis of a dry containment test 
problem for the MAEROS aerosol model, 11:50791 (R;US) 
Critical Heat Flux 
Evaluation of performance of eight CHF correlations with the 
VIPRE-1 computer code, 11:50814 (BA;US) 


Shippingport Atomic Power Station decommissioning program 
and applied technology, 11:50700 (RA;US) 


ULTSAF: an inherently safer light water nuclear power plant 
design, 11:50724 (RA;US) 

UWAPWR-1: advanced pressurized-water design study, 
11:50514 (RA;US) 

ECCS 

Fluid dynamics and thermodynamics of the instationary two 
phase flow in the emergency cooling of nuclear reactors, 
11:50517 (R;CH;In German) 

Thermal-hydraulic evaluation study of the effectiveness of 
emergency core cooling system for light water reactors, 
11:50768 (R;JP;In Japanese) 

ULTSAF: an inherently safer light water nuclear power plant 
design, 11:50724 (RA;US) 

Emergency Plans 

Development and implementation of emergency operating 
procedures in French nuclear power plants, 11:50797 
(R;AT;In German) 

Excursions 

Unmitigated boron dilution events in a PWR, 11:50823 

(BA;US) 
Flow Models 

Formulation of a two-fluid model for mixing in LWR bundles, 

11:50508 (BA;US) 
Fuel Assemblies 

Axial blanket fuel design and demonstration. Seventh progress 
report, April 1985-March 1986, 11:50515 (R;US) 

Poolside examination of gadolinia lead test assemblies after one 
cycle of irradiation, 11:50516 (R;US) 

Fuel Element Failure 

Performance analysis and swelling phenomena of 

PWR/WWER/ fuel elements, 11:50762 (R;PL;In Polish) 
Fuel Elements 

Performance analysis and swelling phenomena of 
PWR/WWER/ fuel elements, 11:50762 (R;PL;In Polish) 

Simplified polynomial representation of cross sections for 
reactor calculation, 11:50529 (RA;BR;In Portuguese) 

Fuel Management 

Axial blanket fuel design and demonstration. Seventh progress 
report, April 1985-March 1986, 11:50515 (R;US) 

Fuel Pellets 

Poolside examination of gadolinia lead test assemblies after one 

cycle of irradiation, 11:50516 (R;US) 
Fuel Rods 
Some aspects of the utilization of Zircaloy and austenitic steel 
cladding material for PWR reactor fuel rods, 11:50528 


and surface heat 
flux of THTF heater rods, 11:50783 (R;US) 
Ice Condensers 
Characteristics of PWR ice condenser containment during 
degraded core and full core meltdown accidents, 11:50833 
(BA;US) 
In-Service 


Inspection 
Inservice inspection code case acceptability, ASME Section XI 
Division 1. Revision 5, 11:50597 (R;US) 
Lifetime 
Approach to nuclear power plant life extension, 11:50506 
G;US) 
Loss of Coolant 
Annular burnout data from rod bundle experiments, 11:50818 
(BA;US) 
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Characteristics of PWR ice condenser containment during 
degraded core and full core meltdown accidents, 11:50833 
(BA;US) 

Investigation of radial power and temperature effects in large- 
scale reflood experiments, 11:50824 (BA;US) 

Natural circulation cooling in a PWR geometry under 
accident-induced conditions, 11:50829 (BA;US) 

Post-test analysis of Semiscale Tests S-UT-6 and S-UT-7 using 

TRAC-PF1, 11:50827 (BA;US) 
ROSA-IV/LSTF imental data reduction and management 
software system (version 1), 11:50767 (R;JP;In Japanese) 
Thermal-hydraulic evaluation study of the effectiveness of 
emergency core cooling system for light water reactors, 
11:50768 (R;JP;In Japanese) 
Uncertainty in calculated surface tem 
flux of THTF heater rods, 11:50783 (R;US) 

Meltdown 

Characteristics of PWR ice condenser containment during 
degraded core and full core meltdown accidents, 11:50833 
(BA;US) 

Nuclear Materials Management 

Workshop on facility safeguards system design, 11:50216 
(RA;US) 


Mathematical model for studying the dynamic behaviour of 
vertical U-shaped steam generator pipelines with natural 
flow, 11:50524 (RA;BR;In Portuguese) 

Pipes 

Pipe damping-results of vibration tests in the 33 to 100 Hertz 

frequency range, 11:50505 (R;US) 
Pressure Vessels 

Interpretation of dynamic fracture behavior using elastic- 
viscoplastic models, 11:50496 (R;US) 

Part of rupture mechanics in safety analysis (PWR safety), 
11:50727 (R;FR;In French) 

Recent experience reactor pressure vessel manufacture, 
11:50519 (R;FR) 

Some aspects of the probabilistic approach to nuclear pressure 
vessels structural analysis, 11:50751 (R;BR;In Portuguese) 

Primary Coolant Circuits 

Effectiveness and safety aspects of selected decontamination 
processes, 11:50504 (R;US) 

Natural circulation cooling in a PWR geometry under 
accident-induced conditions, 11:50829 (BA;US) 

Primary pump power as a measure of fluid density during 
bubbly two-phase flow, 11:50845 (BA;US) 

SARDAN - A program for simulating the transient behaviour 

_ Of a PWR type reactor, 11:50525 (RA;BR;In Portuguese) 

Solubility of simulated PWR primary circuit corrosion 
products, 11:50518 (R;US) 

Unmitigated boron dilution events in a PWR, 11:50823 
(BA;US) 


French nuclear plant safeguard pump qualification testing: 
EPEC test loop, 11:50520 (R;FR) 


and surface heat 


Two-phase flow measurement in the upper plenum of a PWR 
during reflood, 11:50796 (R;US) 
Radioactive Wastes 
Radioactive materials released from nuclear power plants. 
Annual report, 1983. Volume 4, 11:50669 (R;US) 


Unmitigated boron dilution events in a PWR, 11:50823 
(BA;US) 
Reactor 


Accidents 

Chemistry of fission product iodine under nuclear reactor 
accident conditions, 11:50704 (R;US) 

Hydrogen combustion results from the Sandia Intermediate- 
Scale (VGES) Tank and the Sandia Critical-Tube-Diameter 
Test Facility, 11:50839 (BA;US) 

ee ee 

selected accident scenarios, 11:50794 (R;US) 


Nuclear Safety. Technical progress review, July-September 
1986. Volume 27, No. 3, 11:50804 (R;US) 

Status of the LWR aerosol containment experiments (LACE) 
program, 11:50731 (R;US) 


PWR TYPE REACTORS 
Sensitivity 


Uncertainty and sensitivity analysis of a dry containment test 

problem for the MAEROS aerosol model, 11:50791 (R;US) 
Reactor Components 

Decontamination and recycling of reactor components, 
11:50701 (RA;US) 

Reactor Core Disruption 

Characteristics of PWR ice condenser containment during 
degraded core and full core meltdown accidents, 11:50833 
(BA;US) 

Reactor Cores 

Investigation of radial power and temperature effects in large- 
scale reflood experiments, 11:50824 (BA;US) 

Rapid 3-dimensional core dynamics computer program for 
light water reactors, 11:50498 (RA;US) 

Reactor Decommissioning 

Costs and radiological impacts of decommissioning nuclear 
svauteridhaas atihiiiiemed adiies seine diate 11:50811 
G;US) 

Reactor Instrumentation 

Methodology for validation of measurements, plant state 

verification, and fault identification, 11:50810 (J;US) 
Reactor Kinetics 

SARDAN - A program for simulating the transient behaviour 

of a PWR type reactor, 11:50525 (RA;BR;In Portuguese) 
Reactor Materials 

Interpretation of dynamic fracture behavior using elastic- 

viscoplastic models, 11:50496 (R;US) 
Reactor Operation 

Approach to nuclear power plant life extension, 11:50506 
(J;US) 

Licensee event report (LER) compilation for month of July 
1986, 11:50784 (R;US) 

Overview of nuclear power plant systems, 11:50513 (RA;US) 

Simplified model of the PWR steam generator for the digital 
simulation of the operational transients, 11:50511 (RA;US) 

TRAC-PF1/MODI1: an advanced best-estimate computer 
program for pressurized water reactor thermal-hydraulic 
analysis, 11:50788 (R;US) 

Reactor Safety 

Compilation of reports of The Advisory Committee on 
Reactor Safeguards, 1985 annual. Volume 7, 11:50782 
(R;US) 

Development and implementation of emergency operating 
procedures in French nuclear power plants, 11:50797 
(R;AT;In German) 

Nuclear Safety. Technical progress review, July-September 
1986. Volume 27, No. 3, 11:50804 (R;US) 

Reactor safety research semiannual report, July-December 
1985. Volume 34, 11:50790 (R;US) 

Thirteenth NRC water reactor safety research information 
meeting, 11:50809 (J;US) 

UWAPWER-1: advanced pressurized-water design study, 
11:50514 (RA;US) 

Reactor Safety Experiments 

ROSA-IV/LSTF imental data reduction and management 

software system (version 1), 11:50767 (R;JP;In Japanese) 
Rod Bundles 

Annular burnout data from rod bundle experiments, 11:50818 
(BA;US) 

Formulation of a two-fluid model for mixing in LWR bundles, 
11:50508 (BA;US) 

Theoretically based CHF prediction for PWR rod bundles, 
11:50510 (RA;US) 

Safeguard Regulations 

Compilation of reports of The Advisory Committee on 
Reactor Safeguards, 1985 annual. Volume 7, 11:50782 
(R;US) 

Secondary Coolant Circuits 

Natural circulation cooling in a PWR geometry under 

accident-induced conditions, 11:50829 (BA;US) 
Sensitivity 

Calculation of coolant temperature sensitivity related to 
thermohydraulic parameters, 11:50530 (RA;BR;In 
Portuguese) 





Steam Generators 

First stage of project for the implementation of two 
asymmetric cooling loops modeling the ALMOD3 code, 
11:50526 (RA;BR;In Portuguese) 

Mathematical model for studying the dynamic behaviour of 
vertical U-shaped steam pipelines with natural 
flow, 11:50524 (RA;BR;In 

ified model of the PWR steam generator for the digital 
simulation of the operational transients, 11:50511 (RA;US) 
Temperature Control 

Calculation of coolant temperature sensitivity related to 
thermohydraulic parameters, 11:50530 (RA;BR;In 
Portuguese) 

Thermal Shields 

Thermal shield support degradation in pressurized water 

reactors, 11:50509 (R;US) 


Thermodynamics 

On the analysis for thermo-hydraulic characteristics in nuclear 

reactors, 11:50501 (RA;JP;In Japanese) 
Transients 

SARDAN - A program for simulating the transient behaviour 

of a PWR type reactor, 11:50525 (RA;BR;In Portuguese) 
Two-Phase Flow 

Development of safety analysis codes for light water reactor, 
11:50763 (RA;JP;In Japanese) 

Fluid dynamics and thermodynamics of the instationary two 
phase flow in the emergency cooling of nuclear reactors, 
11:50517 (R;CH;In German) 

Formulation of a two-fluid model for mixing in LWR bundles, 
11:50508 (BA;US) 


PWR 
41 TYPE REACTORS 
See WESTINGHOUSE STANDARD REACTOR 
PYRIDINE 
Heat 
Acid-base of coals and other solids, September 1, 
1985-August 30, 1986, 11:49684 (R;US) 
PYRIDOXINE 
Biological Effects 
Effects of vitamin nutrition on the immune response of 
hatchery-reared salmonids. Annual report, FY 1986, 
11:52243 (R;US) 
PYRIMIDINE DIMERS 
Photoreactivation 
Incandescent lamps can produce pyrimidine dimers in DNA, 
11:52267 (J;GB) 
RE 


Crystal Structure 
Investigation of uranium L-edges of metamict and annealed 
betafite, 11:51452 (J;US) 
Physical Radiation Effects 
Alpha-recoil effect on the dissolution of betafite: rapid natural 
ing of radiation damage within a metamict phase, 
11:50162 (J;US) 
PYROLYSIS 
See also FLASH HYDROPYROLYSIS PROCESS 
Test Facilities 
Advanced studies on coal devolatilization, 11:49645 (R;US) 
PYROLYSIS PRODUCTS 
See also CHARS 
Gas Chromatography 
Pyrolysis gas nan spectrometric analysis of 
polymers using capillary high resolution methods. Final 
report, 11:51457 (R;US) 
Mass Spectroscopy 
Pyrolysis gas chromatography/mass spectrometric analysis of 
polymers using capillary high resolution methods. Final 
report, 11:51457 (R;US) 


Separation Processes 
Experimental analysis of an agricultural biomass pyrolysis plant 
and characterization of conversion products (pyrolysis plant 
of Italenergie Sulmona in the Abruzzo mountains, Italy), 
11:50320 (R;DE;In Italian) 
PYROTECHNIC DEVICES 


Actuators 
High pressure aspects of TiH/sub x//KCIO, pyrotechnics, 
11: 31874 (R (R;US) 
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Automation 
Development report: ball milling of boron/calcium chromate 


pyrotechnic blends, 11:51877 (R;US) 
Combustion 


Pressure dependent burn rates of TiH/sub x//KCIO, (x = 0.2, 
0.65, 1.65), 11:51875 (R;US) 
Nuclear Magnetic Resonance 
Characterization of the moisture 
TiH/sub x//KC1Q,, 11:51873 (R;US) 


Production 
Development report: ball milling of boron/calcium chromate 
pyrotechnic blends, 11:51877 (R;US) 
Quality Control 
Characterization of the moisture 
TiH/sub x//KC1O,, 11:51873 (R;US) 
Sorptive Properties 
Characterization of the moisture 
TiH/sub x//KC10,, 11:51873 (R;US) 
Testing 
Development report: ball milling of boron/calcium chromate 
pyrotechnic blends, 11:51877 (R;US) 


See PYROCHLORE 
PYRROLES 


See also INDOLES 
PYRROLIDINES 


Electrochemistry 
Electrically conductive polymer layers on semiconductor 
electrodes, 11:50344 (BA;US) 
Electrochemical ee of poly(pyrrole) into Nafion 
and comparison of the electrochemical properties of Nafion- 
poly(pyrrole) and poly(pyrrole) films, 11:51552 (J;US) 


Electrically conductive polymer layers on semiconductor 
electrodes, 11:50344 (BA;US) 
PYRROLIDINES 
Adsorption Heat 
Acid-base properties of coals and other solids, September 1, 
1985-August 30, 1986, 11:49684 (R;US) 


behavior of 


behavior of 


behavior of 


Q 


QUALITY ASSURANCE 
Safety Standards 
Ree eed ier oe ena Glee cae 
methods, approach and test facilities (Nuclear qualification), 
11:50636 (R;FR) 


Seismic Effects 
Engineering of the seismic qualification (Nuclear 
qualification), 11:51656 (R;FR;In French) 
QUALITY CONTROL 
Applying statistics to improve internal customer satisfaction, 
11:53045 (R;US) 
QUANTUM CHROMODYNAMICS 
Lattice Field Theory 
Hadron structure from lattice QCD, 11:52568 (R;CA) 


Perturbation Theory 
Quantum-chromodynamic evolution of six-quark states, 
11:52570 (J;US) 
Photon-Photon 
Two-photon exclusive processes in quantum chromodynamics, 
11:52521 (R;US) 


Quantum-chromodynamic evolution of six-quark states, 
11:52570 (J;US) 
Research Programs 
Nuclear physics studies with medium energy probes. Progress 
report and renewal proposal, 11:52576 (R;US) 
QUANTUM ELECTRODYNAMICS 
Bohm Criterion 


—> of macroscopic quantum phenomena, 11:52563 





2058 / ERA-11/22 


Reassessment of Bohm’s quantum electrodynamics, 11:52564 
(R;AT) 
Chiral Symmetry 
Fixed point structure of quenched, planar quantum 
electrodynamics, 11:52567 (R;US) 


Laws 
Fixed point structure of quenched, planar quantum 
electrodynamics, 11:52567 (R;US) 
QUANTUM FIELD THEORY 


See also QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 


Cluster separability in front-form particle dynamics, 11:52554 
(R;US) 


Guided tour of superspace, 11:52544 (RA;US) 
QUANTUM FLUIDS 
See also HELIUM II 
Group Theory 
Mathematical aspects of quantum fluids. II. Nonrotating ‘He 
and Clebsch representations of symplectic two-cocycles, 
11:52447 (J;US) 
QUANTUM MECHANICS 
Semiclassical 


Approximation 
Semiclassical calculation of eigenvalues for higher order 
resonances in nonseparable oscillator systems, 11:52431 
GJ;US) 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Distribution Functions 
ing the antiquark distribution function in nuclei, 
11:52688 (R;US) 
Phase Transformations 
Antimatter clusters from hadronizing quark-gluon plasma, 
11:52500 (R;US) 
Production of high energy density in anti N-nucleus 
interactions, 11:52687 (R;US) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARKONIUM 
A hypothetical bound state of quark and antiquark. 
See also CHARMONIUM 
Leptonic Decay 
interactions of 


Nonperturbative treatment of spin-dependent 
tight and heavy quarkonia, 11:52530 (R:AT) 
Radiation Detection 


Cosmic production of quarkonium, 11:52327 (R;US) 
QUARKS 
Electron-Positron Interactions 
B physics, 11:52467 (RA;US) 
Particle 


QCD-corrections for semiphenomenological 

heavy quark decay, 11:52529 (R;AT) 

Particle Production 

B physics, 11:52467 (RA;US) 

Forward-backward asymmetries for e-italic* e"-—>Z*-»b-barb,t- 
italic-bart-italic and physics beyond the standard model, 
11:52533 (J;US) 

Search for new particles at PEP and PETRA, 11:52476 
(RA;US) 


Potentials 
Scaling behavior of the heavy-quark potential, 11:52571 (J;US) 
Standard Model 


Lectures on quark flavor mixing in the standard model, 
11:52510 (RA;FR) 
Weak Particle Decay 
Weak interactions of heavy quarks, 11:52528 (R;AT) 
QUENCHING 
Two-Phase Flow 
flow measurement in the upper plenum of a PWR 
during reflood, 11:50796 (R;US) 


treatment of 


QUINOLINES 
Denitrification 
Bulk metals as HDN catalysts, 11:49659 (RA;US) 
Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 3, March 23-June 22, 
1986, 11:49658 (R;US) 


Hydrogenation 
Bulk metals as HDN catalysts, 11:49659 (RA;US) 
Catalytic methods for improved coal liquefaction and 
hy Quarterly report No. 3, March 23-June 22, 
1986, 11:49658 (R;US) 


Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 12, May 1-July 31, 1986, 11:49657 (R;US) 
New to enhance hydrodenitrogenation of 


coal 
liquids, 11:49660 (RA;US) 


Disease Incidence 


decades (Lepus californicus), 11:52064 (R;US) 
RACIAL GROUPS 
See MINORITY GROUPS 
RACKS (FUEL) 
See FUEL RACKS 
RADIATION ACCIDENTS 
First Aid 
What the general practitioner (MD) should know about 
medical handling of overexposed individuals, 11:52157 


(R;XA) 
RADIATION BELTS 


Operation Argus. Satellite measurements, 11:51900 (R;US) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DETECTION 
See also COSMIC RAY DETECTION 
GAMMA DETECTION 
Transport Theory 
Adjoint Monte-Carlo method with fictitious scattering in deep 
penetration and long-distance detector calculations, 11:52709 
(R;FR) 


calibration, luminosity monitoring and search for an 
e* at HERA, 11:52461 (R;FR) 
Design 
Batteryless magneto-driven portable radiac, 11:51836 (P;US) 
Energy Resolution 
Versatile large area parallel plate avalanche counter (PPAC) 
for the broad-range magnetic spectrographs, 11:51813 
(R;PL) 


Meetings 
Sixth symposium on x- and gamma ray sources and 
applications. Abstracts, 11:51797 (R;US) 





Operation 
Batteryless magneto-driven portable radiac, 11:51836 (P;US) 


Versatile large area parallel plate avalanche counter (PPAC) 
for the broad-range magnetic spectrographs, 11:51813 


(R;PL) 
RADIATION DOSEMETERS 


as in three dimensions for calculation of radiation- 
dose calculations. Master's thesis, 11:52138.(R;US) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION FLUX 
See also NEUTRON FLUX 
Calculation Methods 
Space-radiation environment and shielding computer codes. 
rVolume 1, 11:52704 (R;US) 
Space radiation environment and shielding computer codes. 
Volume 2, 11:52705 (R;US) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 


CIRRPC (Committee on Interagency Radiation Research and 
Policy Coordination) scientific report on the draft report of 
the Ad Hoc Working Group to develop 
radioepidemiological tables, 11:52233 (R;US) 

CIRRPC (Committee on Interagency Radiation Research and 

Policy Coordination) scientific report on the report of the 
Ad Hoc Working Group to Develop Radioepidemiological 
tables, 11:52234 (R;US) 

RADIATION MONITORING 
See also PERSONNEL MONITORING 
Computerized Simulation 

Simulation of glovebox nondestructive assay to aid in error 
estimation and measurement procedure design, 11:50235 
G;US) 

France 


Monthly results of measurements, July 1985, 11:52023 (R;FR;In 
French) 
Monthly results of measurements, August 1985, 11:52024 


11:51492 (J;US) 

Simulation of glovebox nondestructive assay to aid in error 
estimation and measurement procedure design, 11:50235 
G;US) 

Mass 


Spectrometers 
A critical comparison of mass- and gamma-ray spectrometric 
measurements of plutonium isotopic reference materials, 
11:51492 (J;US) 


een emeieneity neces See Se 
Research Centre Seibersdorf. Results ae wos 
place- and environment monitoring by the 
Protection Institute, 11:50177 (R;AT;In os: 

RADIATION MONITORS 
Maintenance 

Portal and personnel radiation monitors. Model LAD 85 

operation and maintenance manual, 11:51800 (R;US) 


Operation 
Portal and personnel radiation monitors. Model LAD 85 
operation and maintenance manual, 11:51800 (R;US) 
RADIATION PROTECTION 
In vivo screening of radioprotectors. Annual summary report, 
March 1982-March 1983, 11:52210 (R;US) 
Recommendations 
Radiation effects in space, 11:52214 (R;US) 
Research 
Progress report 1984 - work of the Austrian Research Centre 
Seibersdorf, 11:50887 (R;AT;In German) 


Safety Standards 
Properties of radioactive materials; model-dependent doses and 
activity values. 3rd Edition, 11:52721 (R;DE;In German) 
RADIATION PROTECTION LAWS 
New regulations in the field of nuclear safety and radiation 


SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES. 


See also GAMMA SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 


Modeling and simulation of an imploding-plasma radiation 
source. Memorandum report, 11:52440 (R;US) 
Performance 
Laser two-photon excited fluorescence detector for microbore 
liquid chromatography, 11:51489 (J;US) 
RADIATION TRANSPORT 
Computer Codes 
Space-radiation environment and shielding computer codes. 
Volume 1, 11:52704 (R;US) 
Space radiation environment and shielding computer codes. 
Volume 2, 11:52705 (R;US) 
Monte Carlo Method 
Monte Carlo methods for radiation transport analysis on vector 
computers, 11:53136 (BA;US) 
Problems in radiation shielding calculations with Monte Carlo 
methods, 11:53088 (RA;JP;In Japanese) 
Vector Processing 
Monte Carlo methods for radiation transport analysis on vector 
computers, 11:53136 (BA;US) 
RADIATIVE CAPTURE 
See CAPTURE 
RADIATIVE DECAY 
Interactive Display Devices 
Dialogue graphic system for radionuclide decay scheme 
reconstruction, 11:53100 (R;SU;In Russian) 
RADIATORS 
Limited to heat radiators. 
Comparative Evaluations 
11:51588 (R;US) 


Design 
bubble membrane radiator for space applications, 
11:51588 (R;US) 
Systems Analysis 
11:51588 (R;US) 
Working Fluids 
11:51588 (R;US) 
RADICALS 
Not to be used for compound descriptions. 
Chemical Reactions 
Reaction of Green River oil shale with radical-forming 
reagents: summary of experimental results, 11:49914 (R;US) 
Photochemical Reactions 
Photoinitiated free radical chain reactions, 11:51555 (R;EC) 
RADIO EQUIPMENT 
Performance 
Factors affecting radio switch availability in a direct load 
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RADIOACTIVE AEROSOLS 
Classification 


Solubility classification of airborne uranium products collected 
at the perimeter of the Allied Chemical Plant, Metropolis, 
Illinois, 11:52020 (R;US) 

Containment Systems 

Status of the LWR aerosol containment experiments (LACE) 

program, 11:50731 (R;US) 
M Codes 

Uncertainty and sensitivity analysis of a dry containment test 

problem for the MAEROS aerosol model, 11:50791 (R;US) 
Particle Size 

Aerodynamic size associations of natural radioactivity with 

ambient aerosols, 11:52014 (R;US) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 


ionati particle-size characteristics of a 
w-yield surface nuclear detonation, 11:51888 (R;US) 
itadiaion Dose 

Transit radiation dose rate, 11:51883 (R;US) 


Radioisotope fractionation and particle-size characteristics of a 
low-yield surface nuclear detonation, 11:51888 (R;US) 
RADIOACTIVE GASEOUS WASTES 


See also FISSION PRODUCTS 
RADIOACTIVE WASTES 


Casks 
Development testing of a nuclear waste cask remote handling 
system, 11:49941 (RA;US) 
Control 
Control in the use and disposal of radioactive chemicals in 
Malaysia, 11:50132 (R;MY) 


Packaging 
DOT specification 7A type A packaging certification study: 
getting ready for Tey 1, 1985, 11:49936 (RA;US) 
Packaging Rules 
DOT specification 7A type A packaging certification study: 
nadie ready for Taly 1, 1985, 11:49936 (RA;US) 


 Claiiice cheiied stihindtias teeta 
shipment of radioactive materials, 11:49939 (RA;US) 


Routing 
Comparison of actual and predicted routes used in the 
shipment of radioactive materials, 11:49939 (RA;US) 


Fabrication criteria for shipping containers used to transport 
radioactive materials, 11:49948 (RA;US) 
Transportation Technology Center Institutional Issues 
Program and emergency preparedness, 11:49934 (RA;US) 
RADIOACTIVE PARTICULATES 


See PARTICLES 
RADIOACTIVE AEROSOLS 


RADIOACTIVE WASTE DISPOSAL 
Charges 
Logistics analysis in support of DOE fee adequacy report, 
11:50060 (RA;US) 
Chemical Engineering 
Long-term disposal of radioactive waste: an international issue, 
11:50130 (R;US) 
Civil Liability 
Federal and state regulatory schemes affecting liability for 
high-level waste transportation incidents: for 
clarification and amendment, 11:49952 (RA;US) 
Comparative Evaluations 
AERE contracts with DOE on the treatment and disposal of 
Intermediate Level Wastes. Annual report for 1984/1985, 
11:50039 (R;GB) 
Conflicts of Interest 
management, 11:50180 (RA;US) 


Containers 
Accidental release of radioactivity from waste packages in a 
final waste repository, 11:50088 (RA;US) 


Disposable rabbit, 11:50140 (P;US) 
Cost Benefit Analysis 
Cost/benefit systems analysis and comparison of shallow land 
burial and greater confinement disposal, 11:50056 (RA;US) 
Economic Analysis 
Generalized economic model for evaluating disposal costs at a 
low-level waste disposal facility, 11:50057 (RA;US) 
Environmental Effects 
Environmental assessment process in project planning, 
11:50069 (RA;US) 
Impact of conservatism on the Ea process, 11:50071 (RA;US) 
Eavironmental Impacts 
Engineering evaluation of options for disposition of 
radioactively contaminated residues in the West 
Lake Landfill, St. Louis County, MO, 11:50093 (RA;US) 
Evaluation 
Engineering evaluation of options for disposition of 
i i contaminated residues presently in the West 
Lake Landfill, St. Louis County, MO, 11:50093 (RA;US) 
Health Hazards 
Engineering evaluation of options for disposition of 
radioactively contaminated residues presently in the West 
Lake Landfill, St. Louis County, MO, 11:50093 (RA;US) 
Heat Transfer 
Heat transfer experiment in a granite formation at Cornwall, 
11:50118 (R;FR) 


Hydrology 
Contaminant transport in soils and its significance in the design 
of waste management facilities, 11:50120 (R;CA) 
Information Dissemination 
11:50099 (R;US) 
Information Systems 
NNWSI project information management system 
evaluation report. Final report, 11:50096 (R;US) 


Quantitative and qualitative process for evaluating technical 
proposals, 11:50063 (RA;US) 
Research Programs 
Development of the disposal technology research component 
of the National Uranium Tailings Program. Final report, 
11:50124 (R;CA) 
United States Crystalline Repository Project - key research 
areas, 11:50143 (J;US) 
US nuclear defense waste program current development and 
key research areas, 11:50144 (J;US) 
Reviews 
Role of colloids in the release of radionuclides from nuclear 
waste, 11:50040 (R;GB) 


Calculation of ground water flow in safety analysis of nuclear 
weste Gieposal (PEFLOW computer simulation), 11:50139 


the Atlantic and Pacific Oceans, 11:50165 (J;US) 
Sensitivity Analysis 
Cost/benefit systems analysis and comparison of shallow land 
burial and greater confinement disposal, 11:50056 (RA;US) 
Simulation 
solutions from the granite near a repository for spent nuclear 
fuel, 11:50137 (R;SE) 
Site Characterization 
Characterization plan for a low-level radioactive waste site in 
Texas, 11:50062 (RA;US) 
Site Selection 
Characterization plan for a low-level radioactive waste site in 
Texas, 11:50062 (RA;US) 


RADIOACTIVE WASTE FACILITIES 
See also WIPP 





Construction 
Equipment and procedures for concrete solidification of 
radioactive waste from systems decontamination, 11:50049 
(RA;US) 


Design 
Pes mak. cpeeenn et 8 snnatily epeeate Srerin. ae 
size reduction and material handling process, 11:50101 


Equipment and procedure for concrete wiifation of 
radioactive waste from systems decontamination, 11:50049 
(RA;US) 


Two-stage repository development at Yucca Mouontain: an 
engineering feasibility study, 11:50135 (R;US) 
Environmental Effects 
Environmental assessment process needs and future directions, 
11:50072 (RA;US) 
Feasibility Studies 
Two-stage repository development at Yucca Mouontain: an 
engineering feasibility study, 11:50135 (R;US) 
Institutional Factors 
Basalt waste isolation project institutional interactions, 
11:50077 (RA;US) 


er ee ee 
monitoring of commercial low-level radioactive waste 
ee 
Operating Cost 
Parametric analysis of a nuclear waste repository handling and 
packaging facility, 11:50046 (RA;US) 
System Costing of Used Fuel Facilities, 11:50080 (RA;US) 


Operation 
Hanford defense waste hi 
management, 11:50146 (J;US) 
Planning 
Environmental assessment process in project planning, 
11:50069 (RA;US) 
Public Information 
Public Information Plan: Objectives of Public Information 
program, 1986, 11:50095 (R;US) 
Opinion 


and transuranic waste 


Public 
Waste not: special impacts of nuclear waste facilities, 11:50075 
(RA;US) 
Quality Assurance 
Office of Geologic Repositories quality assurance plan for 
high-level radioactive waste repositories, 11:50100 (R;US) 


Environmental surveillance for the EG and G Idaho 
Radioactive Waste Management areas at the Idaho National 
a Laboratory. Annual report 1985, 11:50153 

US) 


Current environmental regulations, 11:50068 (RA;US) 
Research Programs 

Applying system engineering methods to site characterization 
a 11:52063 (RA;US) 

Expansive stresses of a grout plug on the walls of borehole, 
11:50058 (RA;US) 
Site Characterization 


Applying system engineering methods to site characterization 
ee eee 


Agreements process: problems and opportunities for the states, 
11:50065 (RA;US) 


+R Set RRNA < 11:50114 
Siting provisions of the U.S. Nuclear Waste Policy Act versus 
related experience in other countries, 11:50082 (RA;US) 
Sociological perspective on the siting of hazardous waste 
facilities, 11:50074 (RA;US) 
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Stepping beyond public communications, 11:50078 (RA;US) 
TRANSIT: a model for providing generic transportation input 
for preliminary siting analysis, 11:49940 (RA;US) 
USDA soil classification system dictates site surface 
menagement, 11:30064 (RA;US) f 
Waste not: special impacts of nuclear waste facilities, 11:50075 
(RA;US) 


Socio-Economic Factors 
Effects on residential property values of proximity to a site 
contaminated with radioactive waste, 11:50076 (RA;US) 
Waste not: special impacts of nuclear waste facilities, 11:50075 


(RA;US) 
RADIOACTIVE WASTE MANAGEMENT 


Planning 
Interim Hanford Waste Management Plan, 11:50098 (R;US) 
Program Management 
Decommissioning of surplus facilities at ORNL, 11:50047 
(RA;US) 


4, 


perception of DOE’s waste management program, 
11:50149 (J;US) 

Close look on the aspects of radioactive waste management, 

11:50133 (R;MY;In Malay) 
RADIOACTIVE WASTE 
Eavironmental Effects 

Fulfilling information needs of environmental groups: current 

West Valley experience, 11:50081 (RA;US) 
Materials Testing 

Corrosion evaluation of alloys for nuclear waste processing, 
11:51213 (R;US) 

Test methods for selection of materials of construction for 
high-level radioactive waste vitrification. Revision, 11:51211 
(R;US) 

Research 


Programs 
Development of the disposal research component 


technology 
of the National Uranium Tailings Program. Final report, 
11:50124 (R;CA) 
RADIOACTIVE WASTE STORAGE 
See also MONITORED RETRIEVABLE STORAGE 
Heat Transfer 
Convective heat transfer in a nuclear waste repository, 

11:50092 (RA;US) 


French regulation and waste management (Revision 1), 
11:50091 (R;FR;In French) 
RADIOACTIVE WASTES 


Migration 
Contaminant transport in soils and its significance in 
of waste management facilities, 11:50120 (R;CA) 


Disposal 
Calculation of ground water flow in safety analysis of nuclear 
—— eee 11:50139 


(R;FLIn Finnish, 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 
TRIGA reactor facility at the Armed Forces Radiobiology 
Research Institute: a technical description. 
Technical report, 11:50670 (R;US) 
Research Programs 
AFRRI (Armed Forces Radiobiology Research Institute) 
reports, January-March 1986. Technical report, 11:52211 
3U 


RADIOCHEMICAL LABORATORIES 
See HOT LABS 


Analysis of colloid transport, 11:50164 (J;US) 
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RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOGRAPHY (BIOMEDICAL) 


RADIOGRAPHY (MICRO) 
See MICRORADIOGRAPHY 
RADIOIMMUNOASSAY 


Meetings 
Proceedings of the 3rd Boettsteiner Colloquium on 
Radioimmunoscintigraphy, 11:52143 (R;CH) 
RADIOISOTOPE GENERATORS 
Radioactive Waste Disposal 
Radioisotope thermoelectric generators emplaced in the deep 
ocean; recover or dispose in situ. Research report, May 
1981-March 1982, 11:50259 (R;US) 
RADIOISOTOPE HEAT SOURCES 


Encapsulation 
Ultrasonic detection of laminar-type defects in iridium alloy 
blanks, 11:51660 (R;US) 


General-purpose heat source development: Safety Verification 
Test Program. Titanium bullet/fragment test series, 11:50260 
(R;US) 

Testing 

General-purpose heat source development: Safety Verification 
Test Program. Titanium bullet/fragment test series, 11:50260 
(R;US) 

RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 


See also ALPHA DECAY RADIOISOTOPES 
BETA DECAY RADIOISOTOPES 


Biological Half-Life 
Compilation of selected marine radioecological data for the US 
Subseabed Disposal Project: summaries of available 
radioecological concentration factors and biological half- 
lives, 11:50159 (R;US) 
Detection 


Detection efficiency for radionuclides decaying by electron 
capture and gamma-ray, 11:51821 (R;ES;In Spanish) 


Dose factors for inhalation or ingestion of radionuclides in 
compounds (adults), 11:52230 (R;DE;In German) 


Dose factors for inhalation or ingestion of radionuclides in 
compounds (adults), 11:52230 (R;DE;In German) 
Radiation Doses 
Dose factors for inhalation or i of radionuclides in 
compounds (adults), 11:52230 (R;DE;In German) 
Concentration 


Radioecological 
Compilation of selected marine radioecological data for the US 
Subseabed Disposal Project: summaries of available 
radioecological concentration factors and biological half- 
lives, 11:50159 (R;US) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLOGY 
For the use of radiant energy in medicine. 
See also BIOMEDICAL RADIOGRAPHY 
RADIOTHERAPY 


Research Programs 
Annual report of National Institute of Radiological Sciences of 
the fiscal year 1983, 11:50773 (R;JP;In Japanese) 
RADIOMETERS 
Accuracy 
Instrumentation for the in-situ measurement of building 
envelopes, 11:51092 (J;US) 
Uses 
Instrumentation for the in-situ measurement of building 
envelopes, 11:51092 (J;US) 
RADIOMETRIC ANALYSIS 
Uses 


Application of liquid scintillati ting to the evaluation of 
wear of combustion engines, 11:51811 (R;PL;In Polish) 
RADIONUCLIDE MIGRATION 
In environment. 


RADIUM 
Sorption 


Influences of liming on the soil-plant transfer of Ra-226 from 
acid soils field experiments, 11:52057 (R;NO) 
A Codes 
Airborne LIDAR mapping of SF. concentration 
for transport and diffusion studies, 11:52021 “us 
Simulation 


Calculation of ground water flow in safety analysis of nuclear 
waste disposal (FEFLOW computer simulation), 11:50139 
(R;FI;In Finnish) 

F Codes 

Calculation of ground water flow in safety analysis of nuclear 
waste disposal (FEFLOW computer simulation), 11:50139 
(R;FLIn Finnish) 

Field Tests 

Validation of stochastic flow and transport models for 
unsaturated soils: a comprehensive field study, 11:50157 
(R;US) 


Natural analogues to the conditions around a final repository 
for high-level radioactive waste, 11:50136 (R;SE) 
M Codes 
Development of prediction code (MIGSTEM-AQ) for 
radionuclide migration through soil layer in aquifer zone 
apparatus, 11:52105 (R;JP;In Japanese) 
Mathematical Models 
Methodology developed at the CEA/IPSN for long-term 
assessment of nuclear waste repositories in 
¢ geological formations, 11:50044 (R;FR) 
SWIFT II self-teaching curriculum. Illustrative problems for 
fractured media, 11:50155 (R;US) 
Simulation 
Natural analogues to the conditions around a final 
for high-level radioactive waste, 11:50136 (R;SE) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPROTECTIVE SUBSTANCES 
Testing 
In vivo screening of radioprotectors. Annual summary report, 
March 1982-March 1983, 11:52210 (R;US) 
RADIOSURGERY 


Computed tomography in high 
planning, 11:52177 (BA;US) 


Computed tomography in high LET radiotherapy treatment 
planning, 11:52177 (BA;US) 
Radiation Dose Distributions 
Computed tomography in high LET radiotherapy treatment 
planning, 11:52177 (BA;US) 
Radiation Doses 
Ray-tracing in three dimensions for calculation of radiation- 
dose calculations. Master's thesis, 11:52138 (R;US) 
RADIOTHORIUM 
See THORIUM 228 
RADIOWAVE RADIATION 
See also SOLAR RADIO BURSTS 
Biological Radiation Effects 
radiation: activities and issues, 11:52266 
(R;US) 


RADIUM 
Environmental Transport 
Environmental migration of radium and other contaminants 


programme sponsored by the IAEA 1981-1985, 11:52016 
(R;XA) 


234[J/°Th ratio as an indicator of redox state, and Us, Th, 
and Ra behavior in Briney aquifers, 11:50163 (J;US) 





RADIUM 226 
Alpha Spectroscopy 


RADIUM 226 


Spectroscopy 
Report on intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 


Spectroscopy ; 
Report on intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 
RADIUM 228 


Alpha Spectroscopy 
Report on intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 
Gamma Spectroscopy 
Report cn intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 
RADIUM ISOTOPES 
See also RADIUM 226 
RADIUM 228 
E1-Transitions 
Low-energy collective E1 mode in nuclei, 11:52692 (J;NL) 
RADON 
Products 


Protocol for the estimation of average indoor radon-daughter 
concentrations, 11:50175 (R;US) 
Inhibition 
Erosion cover design for disposal sites, 11:50085 (RA;US) 
Radiation M 
Interim indoor radon and radon decay-product measurement 
protocols, 11:52022 (R;US) 
Radon emanation in the New Madrid seismic zone, 11:52300 


(RA;US) 
Radon in work-places. An evaluation of the 
conditions in Norway, 11:52025 (R;NO;In Norwegian) 
Concentration 


Radioecological 
Radon monitoring results from BPA’s Residential 
Weatherization Program. Report No. 3, 11:51055 (R;US) 
Radon monitoring results from BPA’s residential 
weatherization program. Report No. 2, 11:52015 (R;US) 
Spatial Distribution 
Radon emanation in the New Madrid seismic zone, 11:52300 
(RA;US) 
RADON 222 
Diffusion 
Range and variability of radium concentration and emanating 
fraction in uranium mill tailings and their impact on radon 
barrier design, 11:50084 (RA;US) 
Mines 
Radon concentration and exposure to radon daughter products 
in non-uranium mines in the EC and influence quantities, 
11:52058 (R;DE;In German) 
Radiation Monitoring 
Radon concentration and exposure to radon daughtér products 
in non-uranium mines in the EC and influence quantities, 
11:52058 (R;DE;In German) 
RADON MONITORS 
See EMANOMETERS 
RAIN 
See also ACID RAIN 


Chemical Composition 
Ithaca MAP3S regional precipitation chemistry site. Annual 
progress report, 1 November 1984-31 October 1985, 11:51959 


it of a standard reference material for rainwater 
analysis, 11:51988 (R;US) 
—_ test of pH measurements in rainwater, 11:51987 


“ane studies of atmospheric sulfate formation, 11:51938 
Chemical Analysis 
it of a standard reference material for rainwater 
analysis, 11:51988 (R;US) 
Sulfur Dioxide 
Oxygen-18 study of SO: oxidation in rainwater by peroxides. 
Final report, 11:51998 (R;US) 
RANCHO SECO-1 REACTOR 
Sacramento, USA 
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Fuel Assemblies 
Axial blanket fuel design and demonstration. Seventh progress 
report, April 1985-March 1986, 11:50515 (R;US) 
Fuel Management 
Axial blanket fuel and demonstration. Seventh progress 
report, April 1985-March 1986, 11:50515 (R;US) 
RANGE FINDERS 
Mathematical Models 
— location using combined time-of-arrival, line-of-sight, 
and distance measurements, 11:53110 (R;US) 
RANKINE CYCLE 


Efficiency 
Treble Rankine Cycle Project. Summary report, 11:50401 
(R;DE) 
Thermal Power Plants 
Treble Rankine Cycle Project. Summary report, 11:50401 


(R;DE) 
RARE EARTH ALLOYS 


New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCo4Siro or UzCosSis type structures. 
Superconductivity in these compounds, 11:51259 (RA;AT) 

New ternary rare earth - transition metal germanides with 
YbsRh,Snis, BaNiSns, U,Re7Sis, ThCraSie or CaBez Ges - 
type structures. Superconductivity in these compounds, 
11:51261 (RA;AT) 

Superconductivity 

New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCoySiro or UsCosSis type structures. 
Superconductivity in these compounds, 11:51259 (RA;AT) 

New ternary rare earth - transition metal germanides with 
YbsRh,Snis, BaNiSns, U,Re7Sie, ThCr2Sie or CaBez Ges - 
type structures. Superconductivity in these compounds, 
11:51261 (RA;AT) 


of nonstoichiometric rare earth 
ccmeaeniienies alliemae contiionn 11:51393 (RA;AT) 
Crystal Structure 
Structure and bonding of transition metal carbides and 
hydrides, 11:51332 (RA;AT) 
Ternary lanthanoid manganese carbides with filled BaCd:: and 
TheZmiz type structures, 11:51335 (RA;AT) 
Ternary rare earth copper and silver pnictides with ThCraSie- 
related structures, 11:51416 (RA;AT) 
Lattice Parameters 
Ternary lanthanoid manganese carbides with filled BaCdi: and 
TheZmi; type structures, 11:51335 (RA;AT) 
Phase Diagrams 
Synthesis and thermodynamics of nonstoichiometric rare earth 
compounds under extreme conditions, 11:51393 (RA;AT) 
RARE EARTHS 
See also GADOLINIUM 
PRASEODYMIUM 
SAMARIUM 
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Solvent Extraction 
Solvent extraction of uranium, thorium and rare earths with 
dialkyldithiophosphoric acids. Final report for the period 1 
August 1982-31 August 1985, 11:51461 (R;AT) 
RARE GASES 
See also ARGON 
HELIUM 


Noble-gas-induced collisional line broadening of atomic-lithium 
Rydberg superposition states 2S-nS and 2S-nD (n = 4 to 30) 
measured by trilevel echoes, 11:52356 (R;US) 

RDF 
See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also ATWS 
LOSS OF COOLANT 
MELTDOWN 
TRANSIENT OVERPOWER ACCIDENTS 
Environmental Effects 

Accident at the Chernobyl AES and its consequences. Data 
prepared for the International Atomic Energy Agency 
Expert Conference (25-29 August 1986, Vienna), 11:50806 
(TG;US) 

Fission Product Release 

Chemical phenomena and fission product behavior during core 
debris/concrete interactions, 11:50801 (R;US) 

Chemistry of fission product iodine under nuclear reactor 
accident conditions, 11:50704 (R;US) 

Independent verification of radionuclide calculations for 
selected accident scenarios, 11:50794 (R;US) 

Release of fission products from irradiated SRP fuels at 
elevated temperature. Data report on the first stage of the 
SRP source term study, 11:50729 (R;US) 

Fuel-Coolant Interactions 
Oxidation of UO, by high-pressure steam, 11:50807 (J;US) 
Radioactive Aerosols 


Status of the LWR aerosol containment experiments (LACE) 
program, 11:50731 (R;US) 
Uncertainty and sensitivity analysis of a dry containment test 
problem for the MAEROS aerosol model, 11:50791 (R;US) 
Reactor Core Disruption 
Chemical phenomena and fission product behavior during core 
debris/concrete interactions, 11:50801 (R;US) 
Two-Phase Flow 
Parameters for the scaling of oscillatory two-phase flows, 
11:50820 (BA;US) 


Verification of simulation model with COBRA-IIIP code by 
confrontment of experimental results, 11:50641 (RA;BR;In 
Portuguese) 

Critical Heat Flux 

Verification of simulation model with COBRA-IIIP code by 
confrontment of experimental results, 11:50641 (RA;BR;In 
Portuguese) 


) 
Fluid Flow 
Stability analysis for downflow in heated channels, 11:51636 
(R;BR;In Portuguese) 
Heat Transfer 


Verification of simulation model with COBRA-IIIP code by 
confrontment of experimental results, 11:50641 (RA;BR;In 
Portuguese) 


Calculation of pressure drop and flow redistribution in the core 
of LMFBR type reactors, 11:50584 (RA;BR;In Portuguese) 
Stability 
Stability analysis for downflow in heated channels, 11:51636 
(R;BR;In Portuguese) 
REACTOR COMPONENTS 


REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR EXPERIMENTAL FACILITIES 


Manufacture of rings of O8Kh18N10T sheet for internal 
structures of WWER type reactors, 11:50539 (RA;CS;In 
Czech) 

Decontamination 

Decontamination and recycling of reactor components, 
11:50701 (RA;US) 

Land Transport 


transportation and disposal of the Millstone 2 
neutron thermal shield, 11:50702 (RA;US) 


Reactor Dismantling 
transportation and disposal of the Millstone 2 
neutron thermal shield, 11:50702 (RA;US) 


Remote Handling 
Removal, transportation and disposal of the Millstone 2 
neutron thermal shield, 11:50702 (RA;US) 
Seismic Effects 
Seismic calculation of nuclear power plant components, 
11:50635 (R;FR;In French) 
Submerged Arc Welding 
Manufacture of rings of O8Kh18N10T sheet for internal 
structures of WWER type reactors, 11:50539 (RA;CS;In 


i component survivability in secondary 
environments produced by fires, 11:50800 (R;US) 
Welded Joints 
iability assessment of welded joints of reactor components 
(20KhMA, 1SKh2MFA, 1SKhN2MPFA, and 10OGN2MFA 
steels), 11:50538 (RA;CS;In Slovak) 
Study of low-cycle crack initiation in heterogeneous welded 
joints, 11:50629 (R;FR;In French) 
REACTOR CONTROL SYSTEMS 
Data Acquisition Systems 
M4D: a powerful tool for structured programming at assembly 
level for MODCOMP computers, 11:50655 (R;CA) 
Measuring Instruments 
Measuring set: Reactor Power Meter (type of SG-8), Reactor 
Energy Meter (type of SG-11) and Digital Dose Meter (type 
of SG-9) for reactor rigs operation, 11:50661 (R;PL;In 
Polish) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 


Transport 
Gaseous and metallic fission product transport characteristics 
of a modular pebble bed HTGR during loss of core cooling 
accidents, 11:50744 (RA;XA) 
Transients 
Condensation effects in reactor transients, 11:50819 (BA;US) 
REACTOR CORES 
Behavior 
Modeling of thermal and hydraulic characteristics of an LSI 
core using PARET code, 11:50605 (RA;US) 
Flow Models 
VEC - A transient whole circuit model for AGRs, 11:50551 
(RA;XA) 
Fluid Flow 
Calculation of pressure drop and flow redistribution in the core 
of LMFBR type reactors, 11:50584 (RA;BR;In Portuguese) 
Heat Transfer 
Applications of generalized sensitivity analysis method to the 
transient thermal-hydraulic problem, 11:50620 (RA;JP;In 
Japanese) 
Modeling of thermal and hydraulic characteristics of an LSI 
core using PARET code, 11:50605 (RA;US) 
Rapid 3-dimensional core dynamics computer program for 
light water reactors, 11:50498 (RA;US) 
Studies of low velocity, low pressure heat transfer with 
application to the operation and safety analysis of open pool 
research reactors, 11:50799 (R;US) 





Hydraulics 
Applications of generalized sensitivity analysis method to the 
transient thermal-hydraulic problem, 11:50620 (RA;JP;In 


Japanese) 

Modeling of thermal and hydraulic characteristics of an LSI 
core using PARET code, 11:50605 (RA;US) 

Rapid 3-dimensional core d: computer program for 
light water reactors, 11:50498 (RA;US) 

Studies of low velocity, low pressure heat transfer with 
application to the operation and safety analysis of open pool 
research reactors, 11:50799 (R;US) 

Neutron Flux 

Fluctuations of inlet coolant temperature as neutron noise 
source in two-group theory of nuclear reactor, 11:50619 
(R;PL;In Polish) 

aac s aan 

neutron diffusion equation by neutron leakage iteration 
technique (DIFFUSION-ACE computer code), 11:50622 
(R;JP;In Japanese) 
Power Distribution 

Investigation of radial power and temperature effects in large- 
scale reflood experiments, 11:50824 (BA;US) 

TRAC analysis of radial power distribution effects on forced- 
feed reflood experiments, 11:50825 (BA;US) 

Pressure Drop 

Calculation of pressure drop and flow redistribution in the core 

of LMFBR type reactors, 11:50584 (RA;BR;In Portuguese) 


Investigation of radial power and temperature effects in large- 
scale reflood experiments, 11:50824 (BA;US) 
TRAC analysis of radial power distribution effects on forced- 
feed reflood experiments, 11:50825 (BA;US) 
Reactivity Insertions 
Investigations on the water ingress in a pebble-bed hi 
temperature gas-cooled reactor, 11:50554 (RA;XA) 
Reactor Noise 
Fluctuations of inlet coolant temperature as neutron noise 
source in two-group theory of nuclear reactor, 11:50619 
(R;PL;In Polish) 
T Codes 
TRAC analysis of radial power distribution effects on forced- 
feed reflood experiments, 11:50825 (BA;US) 
Temperature Distribution 
VEC - A transient whole circuit model for AGRs, 11:50551 
(RA;XA) 
Temperature Effects 
Investigation of radial power and temperature effects in large- 
scale reflood experiments, 11:50824 (BA;US) 
Water Influx 
Investigations on the water ingress in a i 
temperature gas-cooled reactor, 11:50554 (RA;XA) 
REACTOR DECOMMISSIONING 
Cost 
Costs and radiological impacts of decommissioning nuclear 
reactor stations with delayed offsite waste disposal, 11:50811 
G;US) 
Environmental Impacts 
Seamer lites eit deieet ies omar aie soem 
G;US) 
REACTOR EXPERIMENTAL FACILITIES 
See also EXPERIMENTAL CHANNELS 
Measuring Instruments 
Measuring set: Reactor Power Meter (type of SG-8), Reactor 
Energy Meter (type of SG-11) and Digital Dose Meter (type 
of SG-9) for reactor rigs operation, 11:50661 (R;PL;In 


REACTOR INSTRUMENTATION 
Failures 
Methodology for validation of measurements, plant state 
verification, and fault identification, 11:50810 (J;US) 
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In-Service Inspection 
Experimental evaluation of in-situ methods for surveillance of 
nuclear instrumentation channels in reactor protection 
systems, 11:50657 (RA;US) 
REACTOR KINETICS 
Fluctuations of inlet coolant temperature as neutron noise 
source in two-group theory of nuclear reactor, 11:50619 
(R;PL;In Polish) 
S Codes 
SARDAN - A program for sim the transient behaviour 
of a PWR type reactor, 11:50525 (RA;BR;In Portuguese) 
REACTOR KINETICS EQUATIONS 
Evaluations 
About utility of quasistatic methods, 11:50615 (RA;BR;In 
Portuguese) 


Calculations 
One dimensional code to solve multigroup kinetic equations, 
11:50618 (RA;BR;In Portuguese) 
Numerical Solution 
About utility of quasistatic methods, 11:50615 (RA;BR;In 
Portuguese) 
REACTOR MATERIALS 
re ee descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 
See also NUCLEAR FUELS 


Buildup 
BWR cobalt deposition studies. Progress report 2, 11:50609 
(R;US) 
Cross Sections 
Static feedback model for neutronic and thermodynamic 
simulation of fast reactors, 11:50582 (RA;BR;In Portuguese) 
Materials Testing 
Interpretation of dynamic fracture behavior using elastic- 
viscoplastic models, 11:50496 (R;US) 
Mechanical Properties 
Elevated temperature 
11:51210 (RA;US) 
Nondestructive Testing 
Numerical modelling of the scattering of elastic waves in 
plates, 11:50571 (R;GB) 
Performance Testing 
Elevated temperature 
11:51210 (RA;US) 
Steels 
Interpretation of dynamic fracture behavior using elastic- 
viscoplastic models, 11:50496 (R;US) 


Static feedback model for neutronic and thermodynamic 
simulation of fast reactors, 11:50582 (RA;BR;In Portuguese) 
REACTOR OPERATION 
Data Compilation 
Licensed 


and environmental effects on fracture, 


and environmental effects on fracture, 


reactors. Status summary report, data as of 


operating 
May 31, 1986. Volume 10, Number 6, 11:50593 (R;US) 
Licensee event report (LER) compilation for month of July 
1986, 11:50784 (R;US) 
Transients 


model of the PWR steam generator for the digital 

simulation of the operational transients, 11:50511 (RA;US) 

TRAC-PF1/MOD1: an advanced best-estimate computer 
program for pressurized water reactor thermal-hydraulic 
analysis, 11:50788 (R;US) 

REACTOR PHYSICS 

Use only for indexing articles of very broad coverage, such as 

mae text book, etc. 


cate aitaceanteitieiati tn ciniacaiialibisadn 
safety: Sessions 11-16. Volume 2, 11:50625 (R;US) 

Proceedings of the topical meeting on reactor physics and 
safety: Sessions 1-10. Volume 1, 11:50624 (R;US) 

Proceedings of the 5. National Meeting of Reactor Physics, 
11:50610 (R;BR;In Portuguese) 

Sensitivity Analysis 

Recent advances of sensitivity analysis in various nuclear 

engineering problems, 11:50721 (RA;US) 
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emergency i 
a nuclear power plant, 11:50805 (R;FI;In Finnish) 


Meetings 

Proceedings of the topical meeting on reactor physics and 
safety: Sessions 11-16. Volume 2, 11:50625 (R;US) 

Proceedings of the topical meeting on reactor physics and 
safety: Sessions 1-10. Volume 1, 11:50624 (R;US) 

Proceedings of KURRI symposium on criticality safety, 
11:50771 (R;JP;In Japanese) 

Programs 


-range research plan. FY 1987-FY 1991. Volume 3, 
11:50781 (R;US) 
Progress report 1984 - work of the Austrian Research Centre 
Seibersdorf, 11:50887 (R;AT;In German) 
Reactor safety research semiannual report, July-December 
1985. Volume 34, 11:50790 (R;US) 
Thirteenth NRC water reactor safety research information 
meeting, 11:50809 (J;US) 
REACTOR SAFETY 
Computer Codes 
ROSA-IV/LSTF tal data reduction and management 
software system (version 1), 11:50767 (R;JP;In Japanese) 
Data Processing 
ROSA-IV/LSTF tal data reduction and management 
software system (version 1), 11:50767 (R;JP;In Japanese) 
REACTOR VESSELS 
For nonpressurized containers of reactor cores and associated 
components. 
Flame 
A simplified hydrodynamic model of hydrogen flame 
propagation in reactor vessels, 11:50840 (BA;US) 


Inspection 
Visual examination program of the TRIGA Mark II reactor 
Vienna with the nuclear underwater telescope, 11:50673 
(R;AT) 


Mockup 
ining the pressure drop in a model of a reactor vessel, 
11:50631 (RA;US) 


Pressure Drop 
ining the pressure drop in a model of a reactor vessel, 
11:50631 (RA;US) 
Pressure Effects 
Thermal hydraulic analyses of i 
induced vessel ruptures, 11:50832 (BA;US) 


Thermal hydraulic analyses of pressurized: 
induced vessel ruptures, 11:50832 (BA;US) 
Thermal Shock 
Thermal hydraulic analyses of i 
induced vessel ruptures, 11:50832 (BA;US) 
Valves 
Testing of the reactor vessel vent valves on the University of 
Maryland simulated nuclear reactor, 11:50677 (RA;US) 


Blockage 
TRAC-PF1 choked-flow model, 11:50816 (BA;US) 
Flow Models 
TRAC-PF1 choked-flow model, 11:50816 (BA;US) 
Loss of Coolant 
TRAC analysis of radial power distribution effects on forced- 
feed reflood experiments, 11:50825 (BA;US) 
T Codes 
TRAC-PF1 choked-flow model, 11:50816 (BA;US) 
Transients 
Numerically induced pressure excursions in two-phase-flow 
cain, 11:50817 17 (BAUS) 
Two-Phase Flow 
Numerically induced pressure excursions in two-phase-flow 
calculations, 11:50817 (BA;US) 
TRAC-PF!1 choked-flow model, 11:50816 (BA;US) 


RECEPTORS 
Mathematical Models 
Detailed study of NBS simulated data sets by using chemical 
mass balance receptor models. I. Source selection, 11:51939 
(R;US) 


Re-entry burnup model for a hydrided zirconium-uranium fuel 
element. Final report, 11:50589 (R;US) 
REFRACTORIES 
Optical Pumping 
Refractory oxide hosts for a high power, broadly tunable laser 
with high quantum efficiency and method of making same, 
11:51628 (P;US) 
REFRIGERANTS 
Flow Visualization 
Condensing coefficients when using refrigerant mixtures, 
11:51094 (J;US) 
Fluid Flow 
The laboratory evaluation of the heating mode part-load 
operation of an air-to-air heat pump, 11:51089 (J;US) 


Heat Transfer 
Condensing coefficients when using refrigerant mixtures, 
11:51094 (J;US) 
Condensation 


Vapor 
Condensing coefficients when using refrigerant mixtures, 
11:51094 (J;US) 
REFRIGERATING MACHINERY 


Optimization of central surface ing systems with axial 
compressors for mine air conditioning in the Ruhr, 11:49711 
(R;DE;GE) 

Design 


Equipment sizing concepts for ice storage systems, 11:50475 
(RA;US) 
Heat Transfer 
ing coefficients when using refrigerant mixtures, 
11:51094 (J;US) 
Models 
Dynamic characteristics of forced-circulation evaporators in 
Seannapestian 11:51585 (R;DE;In German) 


Chilled water storage system design and operating 
recommendations, 11:50473 (RA;US) 
Optimization 
Optimization of central surface refrigerating systems with axial 
compressors for mine air conditioning in the Ruhr, 11:49711 
(R;DE;GE) 
Performance Testing 
Dynamic characteristics of forced-circulation 
eae 11:51585 (R;DE;In German) 
Ventilation 


Optimization of central surface refrigerating systems with axial 
compressors for mine air conditioning in the Ruhr, 11:49711 
(R;DE;GE) 

REFRIGERATORS 


evaporators in 


A direct-contact-charged direct-contact-discharged cool 
storage system using gas hydrate, 11:51085 (J;US) 


Status of the space-cooling-equipment market in the 
commercial sector. a pcg Sn 1985-March 
1986, 11:51078 (R;US) 

Materials 
Cost reductions in absorption chillers, 11:50972 (R;US) 
Operation 
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Heat capacity and magnetic A.C. susceptibility of MnRhAs, 
11:51409 (RA;AT) 
Specific Heat 
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Sopercondactivityin tee compounds 1151259 (RA:AT) 
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See also RHODIUM PHOSPHIDES 
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See LOCUST TREES 
ROBOTS 


Tribological sinks in emerging industries: electronics and 
robotics, 11:51143 (R;US) 
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Damage 
Damage in brittle materials: experimental methods, 11:52307 
(R;US) 


Hydraulic Conductivity 
Hydrochemical investigations in crystalline bedrock in relation 
to existing hydraulic conditions: experiences from the SKB 
test-sites in Sweden, 11:50138 (R;SE) 
Natural Radioactivity 
Concentration and distribution of natural radionuclides at 
Klipperaasen and Bjulebo, Sweden, 11:52061 (R;SE) 
Radionuclide Migration 
Concentration and distribution of natural radionuclides at 
Klipperaasen and Bjulebo, Sweden, 11:52061 (R;SE) 
Testing 
Hydrochemical investigations in crystalline bedrock in relation 
to existing hydraulic conditions: from the SKB 
test-sites in Sweden, 11:50138 (R;SE) 


Properties 
Thermal model of in-situ experiment of 32nd level Mysore 
mine, KGF. Report No. 1, 11:50041 (R;IN) 
Wave Propagation 
Study of elastic-wave velocities in dry and water-saturated, 
regularly jointed rock masses, 11:52301 (J;US) 
ROCKY FLATS PLANT 
Nuclear Materials Management 
Audit trails in an online accountability system, 11:50234 (J;US) 
Computerized interactive measurement control system at the 
Rocky Flats Plant, 11:50240 (J;US) 
Safeguards Accountability Network accountability and 
materials management, 11:50245 (J;US) 
ROD BUNDLES 
B Codes 
BODYFIT-2PE and its application to CHF prediction of GE 
3x3 rod bundle, 11:50654 (BA;US) 
Burnout 
Annular burnout data from rod bundle experiments, 11:50818 
(BA;US) 


Systems 
Investigation of flow recirculation in a rod bundle during 
natural-convection flow and power transients, 11:50842 
(BA;US) 
Critical Heat Flux 
BODYFIT-2PE and its applicatio:: to CHF prediction of GE 
3x3 rod bundle, 11:50654 (BA;US) 
Film Boiling 
Evaluation of nonequilibrium effects in bundle dispersed flow 
film boiling, 11:50653 (BA;US) 
Flow Models 
Formulation of a two-fluid model for mixing in LWR bundles, 
11:50508 (BA;US) 
Two-Phase Flow 
Formulation of a two-fluid model for mixing in LWR bundles, 
11:50508 (BA;US) 
RODS (FUEL) 


See FUEL RODS 
ROLLING 
Testing 
Novel rollability test, 11:51283 (R;US) 
ROMANIA 
Snow 
Remote sensing of snow cover over the Carpathian 
watersheds, 11:51933 (RA;US) 
ROOF BOLTS 
Design 


Investigation of the performance of combined rock bolt and 
meshed wire supports and their optimum dimension in 
German coal mines, 11:49710 (R;DE;In German) 

Testing 

Investigation of the performance of combined rock bolt and 
meshed wire supports and their optimum dimension in 
German coal mines, 11:49710 (R;DE;In German) 


ROOFS 


Supports 
ee of the performance of combined rock bolt and 
meshed wire supports and their optimum dimension in 
German coal mines, 11:49710 (R;DE;In German) 
ROTATIONAL BAND 
See ROTATIONAL STATES 
ROTATIONAL STATES 


Rotational-vibrational coupling 
baryons, 11:52503 (R;US) 
ROTORS 
Foundations 
Foundation influence on vibrations of rotors, 11:50421 
(R;DE;In German) 
Vibrations 


Foundation influence on vibrations of rotors, 11:50421 
(R;DE;In German) 
RUBIDIUM 
Critical Pressure 
Design of a high-power density Ljungstrom turbine using 
potassium as a working fluid, 11:51590 (R;US) 
Critical Temperature 
Design of a high-power density Ljungstrom turbine using 
potassium as a working fluid, 11:51590 (R;US) 
RUBIDIUM 81 
Isotope Production 
Experimental investigation of proton-induced phenomena in 
krypton, 11:52637 (R;NL) 
Radiation Sources 
Experimental investigation of proton-induced phenomena in 
krypton, 11:52637 (R;NL) 
RUBIDIUM 94 
Neutron Spectra 
imental studies of delayed neutrons. Final report, May 1, 
1983-June 30, 1985 (including also December 1, 1982-April 
30, 1983 and July 1, 1985-January 3, 1986), 11:52644 (R;US) 
RUBIDIUM 95 
Neutron Spectra 
ital studies of delayed neutrons. Final report, May 1, 
1983-June 30, 1985 (including also December 1, 1982-April 
30, 1983 and July 1, 1985-January 3, 1986), 11:52644 (R;US) 
RUBIDIUM 96 
Neutron Spectra 
imental studies of delayed neutrons. Final report, May 1, 
1983-June 30, 1985 (including also December 1, 1982-April 
30, 1983 and July 1, 1985-January 3, 1986), 11:52644 (R;US) 
RUBIDIUM 97 
Neutron Spectra 
imental studies of delayed neutrons. Final report, May 1, 
1983-June 30, 1985 (including also December 1, 1982-April 
30, 1983 and July 1, 1985-January 3, 1986), 11:52644 (R;US) 
RUBIDIUM SELENIDES 
Electric Conductivity 
On the physical properties of several MaMosXs compounds 
(M=group IA, group IIIA metal; X=Se,Te), 11:51424 
(RA;AT) 


Magnetic Susceptibility 
On the physical properties of several MzaMosXe compounds 
(M=group IA, group IIIA metal; X=Se,Te), 11:51424 
(RA;A 


T) 
RUBIDIUM TELLURIDES 
Electric Conductivity 
On the physical properties of several MzMogX-¢ compounds 
(M=group IA, group IIIA metal; X=Se,Te), 11:51424 
(RA;AT) 


Magnetic Susceptibility 
On the physical properties of several M2MosXs compounds 
(M=group IA, group IIIA metal; X=Se,Te), 11:51424 
(RA;AT) 
RUMANIA 
See ROMANIA 
RUMEN 
See STOMACH 


in the Skyrmion model for 





RURAL AREAS 
Electric Utilities 
Rural electric systems and load management, 11:50439 
(RA;US) 
Energy Consumption 
Rural energy-use study for west-central Illinois, 11:50949 
(R;US) 
Energy Demand 
Rural energy-use study for west-central Illinois, 11:50949 
(R;US) 
RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 
RUTHENIUM 
Catalytic Effects 
Bulk metals as HDN catalysts, 11:49659 (RA;US) 
Catalytic methods for improved coal liquefaction 
hydrotreating. Quarterly report No. 3, March 23-June 22, 
1986, 11:49658 (R;US) 


of leach results from field and laboratory prepared 
samples, 11:50109 (R;US) 
RUTHENIUM 106 
Uptake 
Experimental soil-plant transfer data of isotopes obtained at the 
of terrestrial radioecology of CEN Cadarache 
(France), 11:52055 (RA;NL;In French) 
RUTHENIUM ALLOYS 
See also RUTHENIUM BASE ALLOYS 
Crystal Structure 

New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCo,Siio or UsCosSis type structures. 
Superconductivity in these eneenai 11:51259 (RA;AT) 

New ternary rare earth - transition metal germanides with 
YbsRh,Snis, BaNiSns, UsRe;Sis, ThCraSie or CaBez Gea - 
type structures. Superconductivity in these compounds, 
11:51261 (RA;AT) 

Ternary transition metal silicides (or germanides) built of 
infinitive columns of Si (Ge) - centered square antiprisms 
and transition metal - centered octahedra, 11:51268 (RA;AT) 

Use of the inhomogenous linear structure series on the 
structural description of some transition metals compounds, 
11:51258 (RA;AT) 

Crystal-Phase Transformations 

Structural transformation and su juctivity in the Zr 

(Ru(sub(1-x))Pd(subx)) system, 11:51257 (RA;AT) 


New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCo4Siro or UsCosSis type structures. 
Superconductivity in these compounds, 11: 51259 “—" 

New ternary rare earth - transition metal 
YbsRh,Smis, BaNiSns, UsRe;Sis, ThCreSie or Cabe Ge Ge - 
type structures. Superconductivity in these compounds, 
11:51261 (RA;AT) 

Structural transformation and superconductivity in the Zr 
(Ru(sub(1-x))Pd(subx)) system, 11:51257 (RA;AT) 

'UTHENIUM ARSENIDES 


Crystal Structure 
MnRuAs, MoRhP: physical properties and magnetic structures, 
11:51412 (RA;AT) 
Electric Conductivity 
MnRuAs, MoRbhP: physical properties and magnetic structures, 
11:51412 (RA;AT) 
Magnetic Properties 
MnRuAs, MnRbhP: physical properties and magnetic structures, 
11:51412 (RA;AT) 
RUTHENIUM BASE ALLOYS 
Magnetism 
Magnetic ordering at low temperatures in some random 
superconducting and insulating compounds, 11:51389 (R;NL) 
Superconductivity 


Magnetic ordering at low temperatures in some random 
superconducting and insulating compounds, 11:51389 (R;NL) 
RUTHENIUM BORIDES 
Crystal Defects 
Inversion boundaries in M7Bs borides, 11:51342 (RA;AT) 
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Crystal Structure 
defects and properties of some refractory borides, 
11:51330 (RA;AT) 


Investigation of “conventional” superconductivity in ternary 
cerium compounds through high pressure studies, 11:51433 
(R;US) 

RUTHENIUM COMPOUNDS 


See also RUTHENIUM ARSENIDES 
RUTHENIUM BORIDES 
RUTHENIUM OXIDES 
RUTHENIUM PHOSPHIDES 
RUTHENIUM SILICIDES 
RUTHENIUM SULFIDES 


New form of ruthenium tetracarbonyl. Technical report, 
11:51559 (R;CA) 
Chemical Radiation Effects 
New form of ruthenium tetracarbonyl. Technical report, 
11:51559 (R;CA) 
RUTHENIUM OXIDES 
Crystal Structure 
ies and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
Electric Conductivity 
and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) : 


Properties 
Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
RUTHENIUM PHOSPHIDES 
Magnetic Susceptibility 
Magnetic behaviour of MnRuP, 11:51431 (RA;AT) 
Magnetization 
Magnetic behaviour of MnRuP, 11:51431 (RA;AT) 
RUTHENIUM SILICIDES 
Crystal Structure 
Ternary transition metal silicides (or germanides) built of 
infinitive columns of Si (Ge) - centered square antiprisms 
and transition metal - centered octahedra, 11:51268 (RA;AT) 


Superconductivity 
Investigation of “conventional” superconductivity in ternary 
cerium compounds through high pressure studies, 11:51433 
(R;US) 
RUTHENIUM SULFIDES 
Crystal Growth 
Crystal growth, characterization and some physical properties 
of RuS:, 11:51394 (RA;AT) 
Electrical Properties 
Crystal growth, characterization and some physical properties 
of RuS:, 11:51394 (RA;AT) 
Electrolysis 
Crystal growth, characterization and some physical properties 
of RuS:, 11:51394 (RA;AT) 


S CODES 
Software for handling MFME1 (SEMFIP program), 11:53106 
(R;ZA;In Afrikaans) 
Manuals 
SWIFT II self-teaching curriculum. Illustrative problems for 
fractured media, 11:50155 (R;US) 
S WAVES (SEISMIC) 
See SEISMIC S WAVES 
SACCHARIFICATION 
Prior to June 1980 this concept was indexed to HYDROLYSIS. 


Optimizing ethanol production in the simultaneous 
saccharification/fermentation of cellulose, 11:50279 (RA;US) 
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SACCHAROMYCES CEREVISIAE 
Genetic Engineering 
Improvement of yeast xylose fermentation and utilization via 


genetic engineering, 11:50336 (RA;US) 
SACLAY LINAC 


Control Systems 
New control system of the Saclay Linear Accelerator, 
11:51704 (R;FR) 


Saclay electron linac. A proposal for a 1.7 GeV, quasi-CW 
electron facility and some ideas concerning the new type of 
detectors needed, 11:51703 (R;FR) 

SAFE LOW POWER CRITICAL EXPERIMENT 
See SLOWPOKE TYPE REACTORS 

SAFEGUARDS 
See also IAEA SAFEGUARDS 

Long-term proliferation and safeguards issues in future 
technologies, 11:50179 (R;US) 


Safeguards against proliferation of nuclear materials: a review 
and bibliography, 11:50219 (R;US) 
Coordinated Research Programs 
DOE development and technical support for international 
safeguards and physical protection of nuclear materials, 
11:50248 (J;US) 


Safeguards uses of confirmatory measurements, 11:50225 (J;US) 
Inspection procedures at 


Inspection 
US Nuclear Regulatory Commission 
the SONGS, 11:50211 (RA;US) 


DOE development and technical support for international 
safeguards and physical protection of nuclear materials, 
11:50248 (J;US) 

(NUCLEAR) 


See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SALINE ZONE 


See OIL SHALES 
PICEANCE CREEK BASIN 


SALMON 


Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Southwest). 
Chinook salmon (Oncorhynchus tshawytscha), 11:52075 
(R;US) 

Fisheries 

Yakima River spring chinook enhancement study. Fisheries 
resource management, Yakima Indian Nation. Annual report, 
1983, 11:52107 (R;US) 


Effects of vitamin nutrition on the immune response of 
hatchery-reared salmonids. Annual report, FY 1986 
(Oncorhynchus tshawytscha), 11:52243 (R;US) 


Habitat rehabilitation, Panther Creek, Idaho. Final report, 
1985, 11:52109 (R;US) 


Effects of vitamin nutrition on the immune response of 
hatchery-reared salmonids. Annual report, FY 1986 
(Oncorhynchus tshawytscha), 11:52243 (R;US) 


Freeze brand marking of steelhead trout and chinook salmon 
juveniles for water budget studies: Idaho. Annual report, FY 
1985 (Oncorhynchus tshawytscha; Salmo gairdneri), 
11:50308 (R;US) 


Production 
Evaluation of a low-cost salmon production facility. Annual 
report, FY 1985, 11:52187 (R;US) 
Yakima River spring chinook enhancement study. Annual 
report, FY 1985 (Oncorhynchus tshawytscha), 11:52110 


(R;US) 
TYPHIMURIUM 
Mutations 
Control of RecA independent mutagenesis in escherichia coli 
and salmonella typhimurium, 11:52222 (RA;AU) 


SAMARIUM 150 TARGET 
Proton Reactions 


Mass spectral comparison of mutagens extracted from 
fluidized-bed and pulverized coal combustion fly ashes, 
11:49763 (BA;US) 

Radiation Doses 

Antimutagenesis and possible modes of action of antimutagenic 
treatments in bacterial systems, 11:52224 (RA;AU) 

SALT CAVERNS 
Design 
A minimum energy leaching plan for the Strategic Petroleum 
Reserve Big Hill Storage Site, 11:49890 (BA;US) 

Leaching 

A minimum energy leaching plan for the Strategic Petroleum 
Reserve Big Hill Storage Site, 11:49890 (BA;US) 

Experimental studies of oil withdrawal from salt cavities by 
freshwater injection, 11:49888 (J;US) 

Experimental studies of salt-cavity leaching by freshwater 
injection, 11:49889 (J;US) 


Studies of mechanisms and processes of relevance to the safety 
of nuclear waste 
and after flovelling of the Hope i i 
period: June 1, 1983-March 31, 1984. 1st report, 11:50119 
(R;DE;In German) 

SALT DEPOSITS 
Coordinated Research Programs 

Nuclear waste repository simulation experiments, Asse salt 
mine, Federal Republic of Germany. Annual report 1984, 
11:52303 (R;US) 


Nuclear waste repository simulation experiments, Asse salt 
mine, Federal Republic of Germany. Annual report 1984, 
11:52303 (R;US) 

Radioactive Waste Disposal 

Studies of mechanisms and processes of relevance to the safety 
of nuclear waste repositories, as carried out prior to, during 
and after flovelling of the Hope salt mine. 
period: June 1, 1983-March 31, 1984. Ist report, 11:50119 
(R;DE;In German) 

Shaft Excavations 

ERG review of “draft test plan for in situ testing in an 

exploratory shaft in salt - March 1985”, 11:50043 (R;US) 
Stresses 

Nuclear waste repository simulation Asse salt 
mine, Federal Republic of Germany. Annual report 1984, 
11:52303 (R;US) 

SAMARIUM 
Solvent Extraction 

Solvent extraction of praseodymium (III) and samarium (III) 
with Di-(2-ethylhexyl) dithiophosphoric acid, 11:51462 
(RA;XA) 

SAMARIUM 144 TARGET 
Electron Reactions 
Determination of boson density by electron scattering, 
11:52642 (R;FR) 
Samarium 144 Reactions 
Nuclear structure in deep-inelastic reactions, 11:52641 (R;US) 
SAMARIUM 148 TARGET 
Electron Reactions 

Determination of boson density by electron scattering, 

11:52642 (R;FR) 
Oxygen 16 Reactions 

Investigations of nuclear structure and nuclear reactions 

induced by complex projectiles, 11:52579 (R;US) 
Proton Reactions 

Study of collective effects in Sm isotopes by polarized proton 

scattering, 11:52647 (R;NL) 
SAMARIUM 150 TARGET 
Electron Reactions 

Determination of boson density by electron scattering, 

11:52642 (R;FR) 
Proton Reactions 

Study of collective effects in Sm isotopes by polarized proton 

scattering, 11:52647 (R;NL) 





Determination of boson density by electron scattering, 
11:52642 (R;FR) 
Proton Reactions 


Study of collective effects in Sm isotopes by polarized proton 


) September 1, 1985- 
August 31, 1986, 11:52655 (R;US) 
Electron Reactions 
Determination of boson density by electron scattering, 
11:52642 (R;FR) 
Oxygen 16 Reactions 
Nuclear chemistry (annual) progress 
August 31, 1986, 11:52655 (R;US) 
Reactions 


Study of collective effects in Sm isotopes by polarized proton 
scattering, 11:52647 (R;NL) 
Samarium 154 Reactions 
Nuclear structure in deep-inelastic reactions, 11:52641 (R;US) 
SAMARIUM ALLOYS 


Magnetism 
Magnetic ordering in intermetallics of the ThCraSie type, 
11:51252 (RA;AT) 
SAMARIUM BORIDES 
Crystal Structure 
Structure, defects and properties of some refractory borides, 
11:51330 (RA;AT) 
OXIDES 
Color 


Oxides M3SbsOi12 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 
(RA;AT) 


Crystal Structure 
Oxides MsSbsO:12 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 


report, September 1, 1985- 


and magnetic 
“en 11:51411 (RA;AT) 


Structural and magnetic properties of the new REMnSie 
silicides, 11:51411 (RA;AT) 
SAND 


Enhanced oil recovery by CO: foam flooding. Final report, 
October 1, 1981-December 31, 1985, 11:49772 (R;US) 
Radionuclide Migration 
Analysis of colloid transport, 11:50164 (J;US) 
Water Saturation 
Enhanced oil recovery by CO: foam flooding. Final 
October 1, 1981-December 31, 1985, 11:49772 (R;US) 
SANDSTONES 
Development of petrophysical techniques for evaluating tight- 
gas sands. Annual technical report, March 1985-March 1986, 
11:49900 (R;US) 
Tight Gas Sands Research Program: field operations and 
analysis. Operating GRI’s mobile and control 
Annual report, January 1985-December 1985, 11:49898 


River Basin, Wyoming, 11:49788 (BA;US) 
Patterns of permeability in Eolian deposits, 11:49768 (BA;US) 
Oil Saturation 
Single-well tracer test in complex pore systems, 11:49800 
(BA;US) 


Permeability 
Patterns of permeability in Eolian deposits, 11:49768 (BA;US) 
Rock matrix analysis of eastern gas shale and western tight 
sands. Final report, October 1, 1983-December 31, 1984, 
11:49892 (R;US) 
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The effect of stress-dependent 
and well testing, 11:49893 (J;US) 


on gas production 


Resolving pore space characteristics by rate-controlled 
ccmuaeaes 11:49787 (BA;US) 

Rock matrix analysis of eastern gas shale and western tight 
sands. Final report, October 1, 1983-December 31, 1984, 
11:49892 (R;US) 

Rock-Fluid Interactions 

Wettability and adsorption characteristics of crude oil 

asphaltene and polar fractions, 11:49767 (BA;US) 
Sorptive Properties 

Surfactant-enhanced sodium bicarbonate flooding. Project 
OE6, 11:49774 (R;US) 

Wettability and adsorption characteristics of crude oil 
asphaltene and polar fractions, 11:49767 (BA;US) 

Stratification 
Patterns of permeability in Eolian deposits, 11:49768 (BA;US) 
Stresses 


The effect of stress-dependent on gas production 
and well testing, 11:49893 (J;US) 


Water Saturation 
Rock matrix analysis of eastern gas shale and western tight gas 
sands. Final report, October 1, 1983-December 31, 1984, 
11:49892 (R;US) 

Wettability 
Wettability and adsorption characteristics of crude oil 
asphaltene and polar fractions, 11:49767 (BA;US) 

SANITARY LANDFILLS 


Evaluation of landfill gas as an energy source, 11:50266 (R;US) 


Evaluation of landfill gas as an energy source, 11:50266 (R;US) 
SATELLITES 
Dosemeters 
Fabricate, calibrate, and test a dosimeter for integration into 
the CRRES (Combined Release and Radiation Effects 
Satellite). Technical report, 1 September 1984-31 August 
1985, 11:51784 (R;US) 
Flux Density 
Literal analysis of potential interference from satellites with the 
proposed pfd increase, 11:51602 (R;US) 
Power Density 
Literal analysis of potential interference from satellites with the 
proposed pfd increase, 11:51602 (R;US) 


Safeguarding our space assets, 11:50903 (R;US) 


Effects of an electronic component radiation qualification 
program on satellite longevity and shielding, 11:51678 
(R;US) 

SATURNE II 
Magnetic Spectrometers 

Monitoring methods of drift chamber characteristics. 
Application to SPES III detection, 11:51795 (R;FR;In 
French 


SAVANNAH RIVER PLANT 
Environmental Impacts 
Savannah River Laboratory monthly report, 11:50697 (R;US) 


Operation 
Savannah River Laboratory monthly report, 11:50697 (R;US) 
Savannah River Laboratory monthly report, August 1985, 


plutonium 
process, 11:50101 


(R;US) 

Site selection experience for a new low-level radioactive waste 
storage/disposal facility at the Savannah River Plant, 
11:50103 (R;US) 


The Defense Waste Processing Facility: an innovative 
for high-level waste immobilization, 11:50148 (J;US) 
Radioactive Waste Management 
Transuranic (TRU) waste management at Savannah River - 
past, present and future, 11:50147 (J;US) 
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Radioactive Wastes 
Current waste generation. Revision 1, 11:50112 (R;US) 


Requirements 
Savannah River Laboratory monthly report, August 1985, 
11:50696 (R;US) 
SCANDINAVIA 


See also FINLAND 
SWEDEN 


Air Pollution 

Mutagenic and carcinogenic compounds from 
generation. Final report, 11:50869 (R;NO) 

Relative contribution of air pollutants from various sources to 
man and the environment (Scandinavia), 11:50868 (R;NO) 

SCANDIUM 45 TARGET 
Neutron Reactions 

Research in nuclear physics. Progress report, August 1, 1985- 

July 31, 1986, 11:52580 (R;US) 
SCANDIUM 47 
Diagnostic Uses 

Antibodies and isotopes, a chemical approach to tumour 

targeting, 11:52150 (RA;CH) 
SCANDIUM ALLOYS 
Crystal Structure 

New ternary rare earth - transition metal germanides with 
TiMnSiz, ScsCoSiro or U2CosSis type structures. 
Superoonctivity in the compounds, 151259 RA:AT) 

New ternary rare earth - transition metal germanides with 
YbsRh,Snis, BaNiSns, UsRerSis, ThCraSie or CaBez Gen - 
type structures. Superconductivity in these compounds, 
11:51261 (RA;AT) 

Ternary transition metal silicides (or germanides) built of 
infinitive columns of Si (Ge) - centered square antiprisms 
and transition metal - centered octahedra, 11:51268 (RA;AT) 

Superconductivity 

New ternary rare earth - transition metal germanides with 

TiMnSie, ScsCosSiro or UsCosSis type 


i with 
YbsRh,Snis, BaNiSns, UsRe;Sis, ThCraSie or CaBe, Gen - 
type structures. Superconductivity in these compounds, 
11:51261 (RA;AT) 
SCANDIUM BROMIDES 
Crystal Structure 
New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 11:51398 (RA;AT) 
SCANDIUM CARBIDES 


Hydrolysis of carbides of transition metals, 11:51506 (RA;AT) 
Order-Disorder Transformations 
tal and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MsC and MsN, where M is a 
transition metal of the column III, [V, V and VI), 11:51329 
(RA;AT) 
Phase Diagrams 
FCC oxycarbide phase of scandium and of yttrium: 
——— 
SCANDIUM CHLORID 
Crystal Structure 
New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 11:51398 (RA;AT) 


New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 11:51398 (RA;AT) 
SCANDIUM NITRIDES 

Electronic Structure 


Photoelectron 

11:51351 (RA;AT) 
Order-Disorder Transformations 
Order and disorder in transition metal carbides and nitrides: 
i and theoretical aspects (Of the form: MCsub(1- 

x) and MNsub(1-x), as well as MaC and M:N, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 
(RA;AT) 


of scandium nitride layers, 


SCOTLAND 
Meetings 


SCANDIUM OXIDES 
Phase Diagrams 
FCC oxycarbide phase of scandium and of yttrium: 
composition limits, 11:51337 (RA;AT) 
SCANDIUM PHOSPHIDES 
Crystal Structure 


Structural chemistry 
11:51419 (RA;AT) 
Lattice Parameters 


Structural chemistry of ternary scandium cobalt phosphides, 
11:51419 (RA;AT) 
SCANDIUM SILICIDES 
Crystal Structure 
Ternary transition metal silicides (or germanides) built of 
infinitive columns of Si (Ge) - centered square antiprisms 
and transition metal - centered octahedra, 11:51268 (RA;AT) 
Conductivity 


of ternary scandium cobalt phosphides, 


Electric 
Superconductivity in ternary rare earth transition metal . 
11:51432 (R;US) 
Susceptibility 


11:51432 (R:US) 


Superconductivity in ternary rare earth transition metal 
11:51432 (R;US) 
TTERING 


energy accommodation 
a iiesacnmeneaaame tetsttpatenn 
surface, 11:51521 (J;NL) 
Optical Models 


Microscopic relativistic 
scattering, 11:52696 oA 
SCATTERPLOTS 
Monotone smoothing a 11:53131 G;US) 
SCHMEHAUSEN THTR REACTO 
See THTR-300 REACTOR 
SCHOOL BUILDINGS 
Energy Analysis 
Retrofit energy studies of a recreation center, 11:51113 (J;US) 


Lighting Systems 
Lighting for the partially sighted: some observations in a 
school, 11:51060 (R;EC) 


Retrofit energy studies of a recreation center, 11:51113 (J;US) 


of nucleon-nucleus 


Redistien deduced teil 
bundles, 11:51855 (R;US) 
Images 


Radiation-induced imaging 
bundles, 11: 51855 (RUS mOP 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 


system over long fiber-optic 


Se ee or spect 
imaging using radioiodinated monoclonal antibodies in the 
detection of tumor recurrences, 11:52147 (RA;CH) 

Clinical relevance of immunoscintigraphy using Tc-99m 
labelled anti melanoma antibodies, 11:52148 (RA;CH;In 
German) 


Meetings 

Proceedings of the 3rd Boettsteiner Colloquium on 
Radioimmunoscintigraphy, 11:52143 (R;CH) 

SCOTLAND 


See UNITED KINGDOM 





Radionuclide Migration 
Compilation of selected marine radioecological data for the US 
Subseabed Disposal Project: summaries of available 
radioecological concentration factors and biological half- 
lives, 11:50159 (R;US) 


gamma-irradiated smoked fish using 
short-term mutagenicity assays, 11:52231 (R;PH) 


Wholesomeness studies on gamma-irradiated smoked 
short-term mutagenicity assays, 11:52231 (R;PH) 
SEALS 
See also SECURITY SEALS 
i emeeens Aig: 
The Department of Energy's Advanced Heat Exchangers 
Program, 11:51150 (BA;US) 
SEAWATER 
Accumulation 
Accumulation of certain long-lived radionuclides by fish, 
11:52103 (RA;XA) 


Concentration 
Accumulation of certain long-lived radionuclides by fish, 
11:52103 (RA;XA) 
Radionuclide Migration 
Accumulation of certain long-lived radionuclides by fish, 
11:52103 (RA;XA) 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY COOLANT CIRCUITS 
Natural Convection 
Natural circulation cooling in a PWR geometry under 
accident-induced conditions, 11:50829 (BA;US) 
SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SECURITY 
Communications 
Methods for developing jam-resistant security communications 
networks at fixed-site facilities, 11:50244 (J;US) 
Methods for developing jam-resistant security communications 
networks at fixed-site facilities, 11:50222 (R;US) 
Summary of a survey of security communications at fixed-site 
facilities, 11:50242 (J;US) 
Laws 
Comments on the law of riots and dissent, 11:50598 (J;US) 
SECURITY SEALS 


fish using 


Statistical evaluation of set-up 
system, 11:50231 (J;US) 
SEDIMENTS 
Ton Exchange 
Ion exchange and soil attenuation of Gulf Coast and Great 
Plains soils. Quarterly report, April 1-June 30, 1986, 11:49699 
(R;US) 
PH Value 
Ton exchange and soil attenuation of Gulf Coast and Great 
— ee 11:49699 


Middlesex Sampling Plant and Middlesex Municipal Landfill. 
Annual site environmental report, calendar year 1985. 
Formerly Utilized Sites Remedial Action Program 
(FUSRAP), 11:50173 (R;US) 

Report on intercomparison IAEA/SD-N-2 of radionuclide 


errors in the ARC/SPAR 


Program (FUSRAP), 11:50174 (R;US) 
Radionuclide Migration 
Ocean floor sediment as a repository barrier: 
diffusion data for selected radionuclides in sediments 
the Atlantic and Pacific Oceans, 11:50165 (J;US) 


ERA-11/22 / 3148 


SEEDLINGS 


Growth and survivorship of ramets and seedlings of agave 
deserti: influences of parent-ramet connections, 11:50882 
(J;US) 

Water Requirements 

Growth and survivorship of ramets and seedlings of agave 
deserti: influences of parent-ramet connections, 11:50882 
G;US) 

Nuclear Reaction Analysis 

Analysis of grains for protein computers for control and 

ofnaiiin 11:51825 mage Russian) 
Ontogenesis 

Physiological basis of nitrogen redistribution during grain 

__ filling i in cereals, 11:52207 (BA;US) 
SEISMIC ARRAYS 
Evaluation 
Summary of the RSTN data users held at Lawrence 
Livermore National Laboratory, 11:52278 (R;US) 
SEISMIC P WAVES 
Velocity 
Lateral variations in mantle P velocity for a tectonically 
earth, 11:52283 (R;US) 
SEISMIC S WAVES 
Data Processing 
Shear-wave seismics. Final report, 11:52277 (R;DE;In German) 
SEISMIC SURVEYS 


Application of algebraic reconstruction techniques to 
geophysical problems, 11:52282 (R;US) 
SEISMIC WAVES 


See also SEISMIC P WAVES 
SEISMIC S WAVES 


Mathematical Models 
Effects of an interface in partial contact on acoustic-wave 
transmission characteristics, 11:52302 (J;US) 
Wave Propagation 
Study of elastic-wave velocities in dry and water-saturated, 
regularly jointed rock masses, 11:52301 (J;US) 
CITY 


Mathematical Models 
Seismic hazard methodology for the Central and Eastern 
United States. Volume 1: methodology. Final report, 
11:50427 (R;US) 


homogeneity ranges of the kappa-phases in the 
Hf-Mo-(Si, P, g, Ge, As, Se) systems, 1191283 (RAAT) 
SELENIUM 79 
Diffusion 
Transient diffusion release from waste packages in a repository 
in basalt, 11:50166 (J;US) 
SELENIUM IODIDES 
Phase Transformations 
Change in Raman spectra of (TaSe,)sI induced by the Peierls 
transition, 11:51408 (RA;AT) 
Raman Spectra 
Change in Raman spectra of (TaSe,)aI induced by the Peierls 
transition, 11:51408 (RA;AT) 
SELLAFIELD REPROCESSING PLANT 
Fallout Deposits 
Uptake of *°Pu + *°Pu, **Am, “Sr and "Cs into potatoes, 
11:52056 (RA;NL) 
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SEMICOKING 
Yields 
Thermal conversion of oil shales under the influence of 
gaseous and liquid substances, 11:49909 (R;DE;In German) 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 


See also HGI2 SEMICONDUCTOR DETECTORS 
SI SEMICONDUCTOR DETECTORS 


Charge-Coupled Devices 
Performance of radiation hard CCDs as tracking devices, 
11:51837 (J;NL) 
SEMICONDUCTOR DEVICES 


See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 
SEMICONDUCTOR RESISTORS 
TRANSISTORS 


Electromagnetic Pulses 
Program plan for EMP survivability of Navy C2 systems, 
11:51842 (R;US) 


Manufacturing 
Semiconductor system manufacturing method, 11:51686 
(TG;US) 
Radiation 


Hardening 
plan for EMP survivability of Navy C2 systems, 
11:51842 (R;US) 
Transient hardened power FETs, 11:51374 (R;US) 
SEMICONDUCTOR DIODES 
See also JUNCTION DIODES 
Electrical Properties 
Pd/sub x/GaAs/GaAs: correlation between interface structure, 
morphology and electrical properties, 11:51436 (R;US) 


Interfaces 
Pd/sub x/GaAs/GaAs: correlation between interface structure, 
morphology and electrical properties, 11:51436 (R;US) 
Microstructure 


Pd/sub x/GaAs/GaAs: correlation between interface structure, 
morphology and electrical properties, 11:51436 (R;US) 
SEMICONDUCTOR LASERS 
Laser Materials 
Excited state optical modulator, 11:52736 (J;US) 


Excited state optical modulator, 11:52736 (J;US) 


Hydrostatic pressure measurements (= 12 kbar) on single- and 
multiple-stripe quantum-well heterostructure laser diodes, 
11:51630 (J;US) 

Pressure Measurement 
Hydrostatic pressure measurements (= 12 kbar) on single- and 
multiple-stripe quantum-well heterostructure laser diodes, 
11:51630 (J;US) 
SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
Electrochemistry 


Electrically conductive polymer layers on semiconductor 
electrodes, 11:50344 (BA;US) 


Melting 
Modeling of nonequilibrium melting and solidification in laser- 
irradiated materials, 11:52727 (J;US) 


Photochemistry 
Electrically conductive polymer layers on semiconductor 
electrodes, 11:50344 (BA;US) 


Solidification 
Modeling of nonequilibrium melting and solidification in laser- 
irradiated materials, 11:52727 (J;US) 
SEMICONDUCTOR RESISTORS 
Electrical Properties 
Interface effects in zinc oxide varistors, 11:51669 (R;US) 
SEMIMETALS 


See also BORON 
SILICON 


Boiling 
Sublimation, diffusion, melting, boiling: unifying model for 
metallic and semimetallic elements and for some interstitial 
compounds (carbides, nitrides), 11:51269 (RA;AT) 


compounds (carbides, nitrides), 11:51269 (RA;AT) 


Computer Codes 


Permeability 
an eee unifying model for 
and semimetallic elements and for some interstitial 


Sent (carbides, nitrides), 11:51269 (RA;AT) 
Sublimation 


compounds (carbides, nitrides), 11:51269 (RA;AT) 


Aquifers 
Study with environmental isotopes on the main aquifers of 
sedimentary basin of Senegal. Final report for the period 1 
April 1981-30 June 1984, 11:52270 (R;XA;In French) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SEQUOYAH NUCLEAR POWER PLANT UNIT-1 
See SEQUOYAH-1 REACTOR 
SEQUOYAH NUCLEAR POWER PLANT UNIT-2 
See SEQUOYAH-2 REACTOR 
SEQUOYAH UF6 PRODUCTION PLANT 
Accidents 
Release of UFe from a ruptured model 48Y cylinder at 
Sequoyah Fuels Corporation Facility: lessons-learned report, 
11:50176 (R;US) 
SEQUOYAH-1 REACTOR 
Daisy, Tennessee, USA 
On-Line Measurement Systems 
Dionex series 8000 on-line analyzer, Sequoyah Nuclear Power 
Plant. Final report, 11:50545 (R;US) 
SEQUOYAH-2 REACTOR 
Daisy, Tennessee, USA 
On-Line Measurement Systems 
Dionex series 8000 on-line analyzer, Sequoyah Nuclear Power 
Plant. Final report, 11:50545 (R;US) 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SHALE MINING 
See OIL SHALE MINING 
SHALE OIL 


Thermodynamic Properties 
Assessment of thermodynamic data and needs, including their 
economic impact, for development of new fossil fuel refining 
processes, 11:49879 (R;US) 
SHALES 
Slurries 
Large-bore viscometry tests on a shale slurry, 11:49904 (R;US) 
SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHEAR WAVES (SEISMIC) 
See SEISMIC S WAVES 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING 
B Codes 
BLINDAGE: A neutron and gamma-ray transport code for 
shieldings with the removal-diffusion technique coupled with 
the point-kernel technique, 11:52711 (R;BR;In Portuguese) 
Benchmarks 


Development of three-dimensional neutron transport code 
based on direct integration method, 11:53092 (RA;JP;In 
Japanese) 


AFWL-ATAC joint shielding program. Parametric 
investigation of the exponential Final report, 
1 October 1964-30 September 1965, 11:52706 (R;US) 

Problems in radiation shielding calculations with Monte Carlo 

methods, 11:53088 (RA;JP;In Japanese) 


Computer Codes 
environment and shielding computer codes. 
Volume 1, 11:52704 (R;US) 
Space radiation environment and shielding computer codes. 
Volume 2, 11:52705 (R;US) 





Discrete Ordinate Method 
Application of a three-dimensional S/sub N/ code to shielding 
calculation, 11:53089 (RA;JP;In Japanese) 
E Codes 
Application of a three-dimensional S/sub N/ code to shielding 
calculation, 11:53089 (RA;JP;In Japanese) 
Gamma 
BLINDAGE: A neutron and gamma-ray transport code for 
shieldings with the removal-diffusion technique coupled with 
the point-kernel technique, 11:52711 (R;BR;In Portuguese) 
Monte Carlo Method 
Problems in radiation shielding calculations with Monte Carlo 
methods, 11:53088 (RA;JP;In Japanese) 
Neutron Transport Theory 
Afwl-atac joint shielding program. — of anaiytical 
methods, solution sensitivity, and structural scattering in 
transport. Technical report, 1 October 1964-30 
1965, 11:52707 (R;US) 
BLINDAGE: A neutron and gamma-ray transport code for 
shieldings with the removal-diffusion technique coupled with 
the point-kernel technique, 11:52711 (R;BR;In Portuguese) 


Analysis 

Recent advances of sensitivity analysis in various nuclear 

engineering problems, 11:50721 (RA;US) 
Three-Dimensional Calculations 

Application of a three-dimensional S/sub N/ code to shielding 

calculation, 11:53089 (RA;JP;In Japanese) 
SHIELDS 
See also THERMAL SHIELDS 


neutron 


Transport Theory 
AFWL-ATAC joint shielding program. Parametric 
investigation of the tial transformation. Final report, 
1 October 1964-30 September 1965, 11:52706 (R;US) 
Afwl-atac joint shielding program. Investigation of analytical 
methods, solution sensitivity, and structural scattering in 
neutron rt. Technical report, 1 October 1964-30 
September 1965, 11:52707 (R;US) 
SHIPS 
Contamination 
Internal dose assessment -- Operation Crossroads. Technical 
report, 11 January 1984-15 April 1985, 11:51899 (R;US) 
SHOCK (IMPACT) 
See IMPACT SHOCK 
SHOCK WAVES 
Test Facilities 
Computerized improvements to the single-stage gas gun (At 
Shock Thermodynamics Applied Research (STAR) facility), 
11:53051 (R;US) 
SHORT-LENS SPECTRO 
See MAGNETIC LENS SPECTROMETERS 
SHOTFIRING 
See EXPLOSIVE FRACTURING 
SHOWER COUNTERS 
Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers. 
Calibration 
Experiment NA 38: a study of high energy nucleus-nucleus 
interactions. Progress report, 11:51796 (R;US) 


Experiment NA 38: a study of high energy nucleus-nucleus 
interactions. Progress report, 11:51796 (R;US) 
Testing 
Experiment NA 38: a study of high nucleus-nucleus 
interactions. Progress report, 11:51796 (R;US) 
SI SEMICONDUCTOR DETECTORS 
Construction 
Construction and performance of a 1 m? silicon detector in 
UA2, 11:51791 (R;CH) 
Performance 
Construction and performance of a 1 m? silicon detector in 
UA2, 11:51791 (R;CH) 
IN 


See ALUMINIUM OXIDES 
NITRIDES 
SID 


See SUDDEN IONOSPHERIC DISTURBANCE 


SIGMA MINUS 
Beta Decay 
QCD corrections to polarized =p beta decay: second class 
form factor effects, 11:52508 (R;US) 
SIGNALS 
Detection 
HF (high-frequency) absolute time of arrival 
report, September 1981-May 1985, 11:52349 (R;US) 


Dissociation 
Spectral and time dependence of the luminescence emitted by 
fragments produced in the I.R. multiphoton dissociation of 
silane, 11:52371 (RA;AT) 
Energy Levels 
Electron momentum y of polyatomic molecules: a 
study of silanes and ammines, 11:52376 (RA;AT) 
Tonization Potential 
Electron momentum spectroscopy of polyatomic molecules: a 
study of silanes and ammines, 11:52376 (RA;AT) 
Spin-Lattice Relaxation 
Electron spin-lattice relaxation in hydrogenated amorphous 
semiconductors, 11:51434 (R;US) 
SILICA 
Etching 
Ion-molecule-reactions pertaining to etching plasmas, 11:52415 
(RA;AT) 
Plasma parameters and SiO, etch rates in a CF,-plasma, 
11:52414 (RA;AT) 
Phase Diagrams 
Modification and documentation of the PACKAGE code. 
Final report, 11:49739 (R;US) 
SILICATES 


See also ALUMINIUM SILICATES 
CADMIUM SILICATES 
SODIUM SILICATES 
Consumption Rates 
Chemical consumption during alkaline flooding: A comparative 
evaluation, 11:49846 (BA;US) 
SILICEOUS ROCK 


Interim 


with 


composition of compounds 
centred trigonal prisms in R-Ni-Si systems, 11:51400 
(RA;AT) 


Study of the homogeneity ranges of the kappa-phases in the 
Hf-Mo-(Si, P, S, Ge, As, Se) systems, 11:51263 (RA;AT) 
SILICON 


Spectroscopy 
Size exclusion chromatography (XII). Analysis of silicon- 
phenyl groups in molecular weight components of 
polydimethylsiloxanes, 11:51536 (R;US) 
Activation Analysis 


Development of in vivo body composition studies at Swansea, 
11:51473 (RA;XA) 
Accumulation 
Effects of excess levels of a polymer as a soil conditioner on 
yields and mineral nutrition of plants (Triticum aestivum; 
Lycopersicon esculentum), 11:52197 (J;US) 
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Chemical Reactions 
Interactions of nitric oxide with Si(111) and (100) at high 
temperatures, 11:51522 (J;NL) 
Chemical Vapor 
Photochemical vapor deposition of amorphous silicon 
photovoltaic devices. Semiannual subcontract report, 1 May 
1985-31 October 1985, 11:50337 (R;US) 


Chromatography 
Size exclusion chromatography (XII). Analysis of silicon- 
phenyl groups in molecular weight components of 


polydimethylsiloxanes, 11:51536 (R;US) 
Properties 


Selective hydrogen passivation of oxygen-related thermal- 
donor clusters in silicon, 11:51439 (R;US) 
Electron Channeling 
Study of material properties using channeling radiation, 
11:52710 (R;US) 
Grain Boundaries 
Migration of grain boundaries in ceramic materials with 
particular reference to the sintering process. Final 
report, July 15, 1982-May 14, 1984, 11:51325 (R;US) 


Electron spin-lattice relaxation in hydrogenated amorphous 
semiconductors, 11:51434 (R;US) 
Ton Implantation 
Current effects in BF2 implants in silicon, 11:51390 (RA;AT) 
Ion-implanted oxygen isotopes in silicon, 11:51440 (R;US) 
Microstructural characterization of LPCVD (low pressure 
chemical vapor deposition) tungsten interfaces, 1151192 351192 
(R;US) 
Laser-Radiation Heating 
Fundamental aspects of pulsed-laser irradiation of 
semiconductors, 11:51378 (R;US) 


Fundamental aspects of pulsed-laser irradiation of 
semiconductors, 11:51378 (R;US) 
Passivation 
Selective hydrogen passivation of oxygen-related thermal- 
donor clusters in silicon, 11:51439 (R;US) 
Phase Transformations 
Fundamental of pulsed-laser irradiation of 
semiconductors, 11:51378 (R;US) 
Spin-Lattice Relaxation 
Electron spin-lattice relaxation in hydrogenated amorphous 
semiconductors, 11:51434 (R;US) 


Internal energy distribution of SiCl molecules, laser sputtered 
from silicon in a chlorine atmosphere, 11:52416 (RA;AT) 
Surface Coating 
Low-temperature epitaxial growth of Si and Ge and fabrication 
of isotopic heterostructures by direct ion beam deposition 
(IBD), 11:51376 (R;US) 
Targets 
Oxygen free Si target on Ni backing, 11:51744 (RA;BR) 
Twinning 


Migration of grain boundaries in ceramic materials with 
i reference to the sintering process. Final 
report, July 15, 1982-May 14, 1984, 11:51325 (R;US) 
X-Ray Fluorescence Analysis 
Analysis of low alloy steels by wavelength dispersive x-ray 
. Final report, 11:51652 (R;US) 
SILICON 28 TARGET 
Alpha Reactions 
Tabulated cross sections for secondary charged particles from 
100 MeV a-particle bombardment of sup(24,25,26)Mg, Al, 
and **Si target nuclei, 11:52623 (R;DE) 
Fluorine 19 Reactions 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
Nitrogen 14 Reactions 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 
Silicon 28 Reactions 
Study of incomplete fusion for light heavy-ion systems using 
velocity distributions, 11:52630 (R;US) 


SILICON 30 
Deposition 
Leen ee ere A Oe ee 
of isotopic heterostructures by direct ion beam deposition 
(IBD), 11:51376 (R;US) 


SILICON ALLOYS 
Crystal Structure 
New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCo.Siro or U2CosSis type structures. 
Superconiiuctivity in thane conpannda, 11251259 (RA:A) 
Melting 
Rapid solidification studies of a model alloy system, 11:51444 
(;US) 


Rapid solidification studies of a model alloy system, 11:51444 
(J;US) 
Stability 


Crystal chemistry, stability and order in ternary metallic 

pnictides, 11:51401 (RA;AT) 

Structural Chemical Analysis 
Crystal chemistry, stability and order in ternary metallic 

pnictides, 11:51401 (RA;AT) 


New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCosSiro or UzCosSis type structures. 
Supemeteteatalae ts tans cumgaattn 40aeoetA,AT) 

SILICON ARSENIDES 
Crystal Growth 
Growth and characterization of low resisitive CdSiAs single 
crystals, 11:51397 (RA;AT) 
Conductivity 


Growth and characterization of low resisitive CdSiAs single 
crystals, 11:51397 (RA;AT) 
SILICON CARBIDES 


Electron spin-lattice relaxation in hydrogenated amorphous 
semiconductors, 11:51434 (R;US) 
Laser Drilling 
Laser processing of materials, 11:51156 (BA;US) 
Laser Welding 
Laser processing of materials, 11:51156 (BA;US) 
Spin-Lattice Relaxation 
Electron spin-lattice relaxation in hydrogenated amorphous 
camhaniiaiienh 11:51434 (R;US) 
SILICON HYDRIDES 
See SILANES 
SILICON IONS 
Laser Spectroscopy 
Laser spectroscopy of silicon ions, 11:52367 (RA;AT) 
Photoelectron 
Laser spectroscopy of silicon ions, 11:52367 (RA;AT) 
SILICON NITRIDES 
Etching 


Ion-molecule-reactions pertaining to etching plasmas, 11:52415 
(RA;AT) 
Laser Drilling 
Laser processing of materials, 11:51156 (BA;US) 
Laser Welding 
Laser processing of materials, 11:51156 (BA;US) 


Interactions of nitric oxide with Si(111) and (100) at high 
temperatures, 11:51522 (J;NL) 
SILICON OXIDES 
See also SILICA 


i mineral paragenesis in sillimanite containing rocks 
from the Pofadder-district, 11:52305 (RA;ZA;In Afrikaans) 


Etching 
Physics of plasma etching and plasma deposition, 11:52411 
(RA;AT) 


Exceptional mineral paragenesis in sillimanite containing rocks 
from the Pofadder-district, 11:52305 (RA;ZA;In Afrikaans) 
Reduction 
Contaminant release from coal derived fuels: mineral 
vaporization phenomena, 11:49745 (RA;US) 





SILICON OXIDES 
Sorptive Properties 


Sorptive Properties 
Enrichment and separation of isotopes utilizing a novel 
magnetic isotope effect. Final report, 11:51510 (R;US) 


SiO, targets on carbon backing, 11:51749 (RA;BR) 
Properties 
Thermod of ceramic tritium breeding 


lynamic performance 
blanket material, 11:51323 (R;US) 
R DETECTO! 


Cheap processes for fabrication of high efficiency Silicon Solar 
Cells, 11:50318 (R;DK;In Danish) 
ee ee 
eile Geioes, Dahan subcontract report, 1 May 
1985-31 October 1985, 11:50337 (R;US) 
SILICONES 


Autocatalytic cure kinetics from isothermal DSC 
measurements, 11:51441 (R;US) 
Analysis 


weight 
plydinetaonon 11:51536 (R;US) 


Quantitative Chemical 
Size exclusion saints (XID). Analysis of silicon- 
pheny! groups in molecular weight components of 
polydimethylsiloxanes, 11:51536 (R;US) 
SILVER 
Antiproton Reactions 
Low energy antiproton annihilation on nuclei, 11:52604 
(BA;US) 
Electric 


Electrical resistivity model of metals, 11:51288 (R;US) 
Interfaces 
Interface EXAFS using glancing angles (Al/Cu; Ag/Au), 
11:51196 (R;US) 
SILVER COMPOUNDS 


See also SILVER SULFIDES 
SILVER TELLURIDES 


Crystal Structure 
New channel and cluster structures formed in ternary alkaline 
earth and lanthanum compounds, 11:51413 (RAAT 
Ternary rare earth copper and silver pnictides with ThCraSie- 
related structures, 11:51416 (RA;AT) 
SILVER SULFIDES 
Electric Conductivity 
Electric conductivity of AgCrTiS, and AgCrZrS,, 11:51425 
(RA;AT) 
Tonic 
X-ray and neutron scattering from ionic motions in superionic 
conductors, 11:51447 (J;NL) 
SILVER TELLURIDES 
Crystal Structure 
New ternary chalcogenides of the coinage metals with thallium 
or alkali metals, 11:51404 (RA;AT) 


See MASS SPECTROSCOPY 
SINTERING 


report, July 15, 1982-May 14, 1984, 11:51325 (R;US) 

Role of powder packing in sintering, 11:51353 (R;US) 

Tests and modeling for sintering theory; experimental tests to 
unify sintering theory. Final progress reports, May 1984- 
ian 1986; May 1982-April 1984, 11:51327 (R;US) 


Meteorological measurements at Nibe January 1981-December 
1984, 11:50391 (R;DK) 
IN 


See also VERTEBRAE 
Activation Analysis 
ee eae, een eaten ney 
for measuring changes Of calcium and phosphorus in sections 
of bone, 11:51468 (RA;XA) 


Developments of in vivo neutron activation analysis and 
photon in Edinburgh, 11:51471 (RA;XA) 
In vivo analysis at the Service Hospitalier Frederic Joliot 
(1965-1981), 1 11:51467 (RA;XA) 
In vivo neutron activation at Toronto 1967-1981, 11:51466 
(RA;XA) 
In vivo neutron activation at the Sloan-Kettering Institute, 
11:51475 (RA;XA) 
Chemical Analysis 
In vivo detection of the toxic heavy elements, lead and 
cadmium, 11:51464 (RA;XA) 
In vivo elemental analysis at Birmingham 1968-1981, 11:51470 
(RA;XA) 
In vivo X-ray fluorescence analysis at the University of Lund, 
Lund/Malmoe, Sweden, 11:51469 (RA;XA) 
SKYRME POTENTIAL 
Deuterons 
Deuteron as a soliton in the Skyrme model, 11:52507 (R;US) 
Solitons 
Deuteron as a soliton in the Skyrme model, 11:52507 (R;US) 
SKYRMIONS 
See SKYRME POTENTIAL 
SLAGS 
Waste Management 
Ash and slag characterization. Final report for the period 
ending March 31, 1986, 11:49694 (R;US) 
SLATIS-SIEGBAHN SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
SLC 
See STANFORD LINEAR COLLIDER 
SLOT OVENS 
See COKE OVENS 
SLOWPOKE TYPE REACTORS 
Reactor Start-Up 
Simulation of startup transients of the SLOWPOKE-3 nuclear 
heating reactor, 11:50672 (R;CA) 


Radioactive Waste Processing 
Radwaste sludge removal and packaging, 11:50116 (R;US) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
See also FUEL SLURRIES 
Gelation 
Slurry gelling phenomenology. Final 
December 31, 1984, 11:49671 (R;US) 
Shear 


October 1, 1982- 
gelling phenomenology. Final report, October 1, 1982- 
December 31, 1984, 11:49671 (R;US) 


Slurry gelling phenomenology. Final 
December 31, 1984, 11:49671 (R;US) 


October 1, 1982- 


Large-bore viscometry tests on a shale slurry, 11:49904 (R;US) 
Rheology 
Rheological analysis of a flyash slurry, 11:49732 (R;US) 


Wear 
Wear and performance of materials in pipelines for the 
hydraulic conveyance of fused ash, 11:49734 (R;US) 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Small-scale hydroelectric power plant for the city of 
Alamogordo, New Mexico. Final report, 11:50294 (R;US) 
SMELTERS 
Air Pollution Abatement 
Lead reduction in ambient air: technical feasibility 
analysis at domestic lead smelters and refineries. 
Minerals data analysis report, 11:51996 (R;US) 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SNAP REACTORS 
Reactor Systems for Nuclear Auxiliary Power. 
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Fuel Elements 
Re-entry burnup model for a hydrided zirconium-uranium fuel 
element. Final report, 11:50589 (R;US) 


Snow cover monitoring using microwave radiometry, 11:51931 
(RA;US) 
Aerial Surveying 
Nimbus-7 SMMR snow cover data, 11:51930 (RA;US) 
Snow surveying in Canada, 11:51921 (RA;US) 
Albedo 


Parameterization of snow albedo for climate models, 11:51935 
(RA;US) 
Progression of regional snow melt, 11:51918 (RA;US) 
Soot from arctic have: radiative effects on the arctic 
snowpack, 11:51950 (RA;US) 
Climate Models 
Characteristics of seasonal snow cover as simulated by GFDL 
climate models, 11:51937 (RA;US) 
Effects of snow cover and tropical forcing on mid-latitude 
monthly mean circulation, 11:51934 (RA;US) 
Modelling a seasonal snow cover, 11:51936 (RA;US) 
Parameterization of snow albedo for climate models, 11:51935 
(RA;US) 
Snow cover in real time climate monitoring, 11:51922 (RA;US) 
Crystal Structure 
Influence of snow structure variability on global snow depth 
measurement using microwave radiometry, 11:51928 
(RA;US) 
Data 


Acquisition 
Snow cover data: status and future prospects, 11:51926 
(RA;US) 
Analysis 


Data 
of Northern Hemisphere snow cover data sets, 
11:51927 (RA;US) 


Influence of snow structure variability on global snow depth 
measurement using microwave radiometry, 11:51928 
(RA;US) 


Distribution of snow cover in China, 11:51920 (RA;US) 

Relationship between snow cover and heric thermal and 
circulation anomalies, 11:51916 (RA;US) 

Relationships between snow cover and temperature in the 
lower troposphere, general circulation in East Asia and 
precipitation in China, 11:51917 (RA;US) 

Information Systems 
NOAA satellite-derived snow cover data base: past, present, 
and future, 11:51924 (RA;US) 


Mapping 
Nimbus-7 SMMR snow cover data, 11:51930 (RA;US) 
Mathematical Models 
Snow cover, cyclogenesis and cyclone trajectories, 11:51915 
(RA;US) 


Mercury 
Airborne mercury in precipitation in the Lake Superior region, 
11:51989 (R;US) 


Snow cover record in Eurasia, 11:51919 (RA;US) 
Snow cover in real time climate monitoring, 11:51922 (RA;US) 
Remote Sensing 
Northern Hemisphere 
11:51923 (RA;US) 
Remote sensing of snow properties in mountainous terrain, 
11:51932 (RA;US) 
Remote sensing of snow cover over the Carpathian 
watersheds, 11:51933 (RA;US) 
Retrieval of snow water equivalent from Nimbus-7 SMMR 
data, 11:51929 (RA;US) 
Snow cover data: status and future prospects, 11:51926 
(RA;US) 
Seascnal Variations 
CO,-induced changes in seasonal snow cover simulated by the 
OSU coupled atmosphere-ocean general circulation model, 
11:51951 (RA;US) 
Spatial Distribution 
Distribution of snow cover in China, 11:51920 (RA;US) 


snow and ice chart of NOAA/NESDIS, 


SODIUM BROMIDES 


of regional snow melt, 11:51918 (RA;US) 


Analysis 

Applications of nuclear techniques for in vivo body 
composition studies at Brookhaven National Laboratory, 
11:51474 (RA;XA) 

Development and use of in vivo neutron activation analysis at 
Leeds, 11:51472 (RA;XA) 

In vivo elemental analysis at Birmingham 1968-1981, 11:51470 
(RA;XA) 

In vivo neutron activation at the Sloan-Kettering Institute, 
11:51475 (RA;XA) 

Nuclear-based techniques for the in vivo study of human body 


analysis 
gamma rays, 11:51463 (R;XA) 
Atom-Atom Collisions 
Far-wing absorption in Na-Ar collision, 11:52424 (RA;US) 
Boiling 


Energy evolution in fast reactors during accidents leading to 


density Ljungstrom 
saeodumaes ealneatine 11: S00 US) 
Critical Temperature 
Design of a high-power density Ljungstrom turbine 
potassium as a working fluid, 11:51590 (R;US) 
Dissociation 
Direct photodissociation of Nag studied by Doppler- 
photofragment-spectroscopy, 11:52369 (RA;AT) 
Energy Levels 
Alkali resonance lines in magnetic fields, 11:52370 (RA;AT) 
Excited States 
Double resonance polarization spectroscopy of highly excited 
states of Naz and Bie, 11:52368 (RA;AT) 
Leaching 
Effect of gamma radiation on groundwater chemistry and glass 
leaching as related to the NNWSI repository site, 11:51373 
(R;US) 
Molecule-Molecule Collisions 
Angular momentum alignment in molecular beam scattering, 
11:52363 (R;NL) 
Paschen Lines 
Alkali resonance lines in magnetic fields, 11:52370 (RA;AT) 
Radiation Scattering Analysis 
Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 
vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 
Lengths 


Precise measurement of the coherent scattering length of liquid 
metals with the neutron-gravitation refractometer, 11:52713 
(R;DE;In German) 

X-Ray Fluorescence Analysis 

Nuclear-based techniques for the in vivo study of human body 
composition. Working papers prepared in connection with 
an advisory group meeting and system descriptions for in 
vivo measurements by neutron activation analysis, X-ray 
fluorescence analysis and nuclear resonance scattering of 
gamma rays, 11:51463 (R;XA) 

Zeeman Effect 
Alkali resonance lines in magnetic fields, 11:52370 (RA;AT) 
SODIUM BROMIDES 
Ton Pairs 

Multiphoton ionisation and dissociation of sodium halide 

clusters, 11:52386 (RA;AT) 





SODIUM BROMIDES 
Phase Diagrams 


Phase Diagrams 

Modification and documentation of the PACKAGE code. 
Final report, 11:49739 (R;US) 

SODIUM CARBONATES 


Consumption Rates 
Chemical consumption during alkaline flooding: A comparative 
evaluation, 11:49846 (BA;US) 
Performance Testing 
Alternative SO, sorbents, 11:49750 (RA;US) 
SODIUM CHLORIDES 
Demetallization 
Extraction of several metals from chloride salt solutions with 
heptafluorodimethyloctanedione, 11:51516 (J;US) 
Ton Pairs 
Mutltiphoton ionisation and dissociation of sodium halide 
clusters, 11:52386 (RA;AT) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPLEXES 
Chemical Preparation 
Host-guest complexation. 38. Cryptahemispherands and their 
complexes, 11:51541 (J;US) 
Crystal Structure 
Host-guest complexation. 38. Cryptahemispherands and their 
complexes, 11:51541 (J;US) 
SODIUM COMPOUNDS 


See also SODIUM BROMIDES 
SODIUM CARBONATES 
SODIUM CHLORIDES 
SODIUM IODIDES 
SODIUM NITRATES 
SODIUM SILICATES 
SODIUM SULFATES 
SODIUM TELLURIDES 


Chemical Reactions 
Reaction of polycrystalline Na 8”-alumina with CO, and HzO 
and the formation of hydroxyl groups, 11:51523 (;GB) 
Physical Radiation Effects 
Thermal properties of trisodium uranate, 11:50652 (BA;US) 
Surface Properties 
Reaction of polycrystalline Na 8”-alumina with CO, and H2O 
and the formation of hydroxyl groups, 11:51523 (J;GB) 
Thermodynamic Properties 
Thermal properties of trisodium uranate, 11:50652 (BA;US) 
SODIUM COOLED REACTORS 


See also EBR-1 REACTOR 
EBR-2 REACTOR 
FFIF REACTOR 
HNPF REACTOR 
SUPER PHENIX REACTOR 


Doppler Coefficient 
Reactivity effects in Binary Breeder Reactor with height 
increased, 11:50755 (RA;BR;In Portuguese) 
Reactor Channels 
Calculation of pressure drop and flow redistribution in the core 
of LMFBR type reactors, 11:50584 (RA;BR;In Portuguese) 
Reactor Cores 
Calculation of pressure drop and flow redistribution in the core 
of LMFBR type reactors, 11:50584 (RA;BR;In Portuguese) 
Reactor Safety 
Reactivity effects in Bi Breeder Reactor with height 
increased, 11:50755 (RA;BR;In Portuguese) 


Void Coefficient 
Reactivity effects in Breeder Reactor with height 
increased, 11:50755 AnAae Portuguese) 
SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM IODIDES 
Decay 
Energy levels and lifetimes of 2P*3S3D quartets in Na I, 
11:52361 (R;US) 
Energy Levels 
Energy levels and lifetimes of 2P*3S3D quartets in Na I, 
11:52361 (R;US) 
Ton Pairs 
Multiphoton ionisation and dissociation of sodium halide 
clusters, 11:52386 (RA;AT) 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
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SODIUM MINERALS 
See MINERALS 
SODIUM NITRATES 
Diffusion 
Simple approximation of nitrate diffusion from saltstone, 
11:50111 (R;US) 
SODIUM REACTOR EXPERIMENT 
See SRE REACTOR 
SODIUM SILICATES 
Crystal Structure 
Structural study of nepheline hydrate I, an inorganic ion 
exchanger, 11:51508 (R;SE) 
SODIUM SULFATES 
Phase Diagrams 
Modification and documentation of the PACKAGE code. 
Final report, 11:49739 (R;US) 
Phase Studies 

Measurement of alkali vapors in PFBC flue gas and their 
removal with a fixed granular-bed sorber, October 1, 1985- 
September 30, 1986, 11:49737 (R;US) 

SODIUM TELLURIDES 
Crystal Structure 
New ternary chalcogenides of the coinage metals with thallium 
or alkali metals, 11:51404 (RA;AT) 
SODIUM-SULFUR BATTERIES 
Solid Electrolytes 
8’-alumina electrolyte failure in sodium/sulfur batteries, 
11:50850 (R;US) 

Degradation of sodium beta”-alumina electrolyte in contact 
with sulfur/sodium polysulfide melts, 11:50849 (R;US) 

High conductivity glass electrolytes for sodium/sulfur 
batteries, 11:50848 (R;US) 

SOFT X RADIATION 

Radiation Sources 

High-resolution spectra of laser plasma light sources in the 
grazing incidence region, 11:52436 (J;US) 
SOILS 

Acidification 
Effects of acid deposition on forest soils, 11:52041 (R;US) 
Effects on biological acidification on soil chemistry in 

coniferous stands of different age, 11:52047 (R;SE;In 
Swedish) 

Aeration 
Amelioration of sodic soils with polymers, 11:52201 (J;US) 
Control of soil erosion by polymeric soil conditioners, 11:52200 

(;US) 

Effects of excess levels of a polymer as a soil conditioner on 
yields and mineral nutrition of plants (Triticum aestivum; 
Lycopersicon esculentum), 11:52197 (J;US) 

Effects of polyacrylamide soil conditioner on the iron status of 
soybean plants (Glycine max), 11:52199 (J;US) 

Mechanisms involved in soil conditioning by polymers, 
11:52196 (J;US) 

Polysaccharide (guar) as a soil conditioner (Cyamopsis 

tetragonoloba), 11:52198 (J;US) 

Soil tests to determine application rates for polymeric soil 
conditioners, 11: 32194 ( (J;US) 

Blast Effects 

Soil conductivity measurements, 11:51882 (R;US) 
Decontamination 

Removal of PCB from oils and soils, 11:52039 (RA;US) 
Drainage 

Amelioration of sodic soils with polymers, 11:52201 (J;US) 

Control of soil erosion by polymeric soil conditioners, 11:52200 
G;US) 

Effects of excess levels of a polymer as a soil conditioner on 
yields and mineral nutrition of plants (Triticum aestivum; 
Lycopersicon esculentum), 11:52197 (J;US) 

Effects of polyacrylamide soil conditioner on the iron status of 
soybean plants (Glycine max), 11:52199 (J;US) 

Effects of soil conditioners on water relationships in soils, 
11:52202 (J;US) 

Mechanisms involved in soil conditioning by polymers, 
11:52196 (J;US) 

Polysaccharide (guar) as a soil conditioner (Cyamopsis 
tetragonoloba), 11:52198 (J;US) 
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Soil tests to determine application rates for polymeric soil 
conditioners, 11:52194 (J;US) 
Electric Conductivity 
Soil conductivity measurements, 11:51882 (R;US) 
Erosion 
Control of soil erosion by polymeric soil conditioners, 11:52200 
(J;US) 


Flocculation 
Possible use of high-molecular-weight polymers to flocculate 
soil in testing soils for available nutrients, 11:52192 (J;US) 


Irrigation 
Effects of soil conditioners on water relationships in soils, 
11:52202 (J;US) 


Mechanisms involved in soil conditioning by polymers, 
11:52196 (J;US) 


Microorganisms 
Microbiology of subsurface environments. Summary and 
minutes of a field experimental program meeting, 11:52178 
(R;US) 
Natural Radioactivity 
Concentration and distribution of natural radionuclides at 
Klipperaasen and Bjulebo, Sweden, 11:52061 (R;SE) 
Nutrients 
Possible use of high-molecular-weight polymers to flocculate 
soil in testing soils for available nutrients, 11:52192 (J;US) 
Nutritional Deficiency 
Interactions of soil conditioner with other limiting factors to 
achieve high crop yields (Lycopersicon esculentum), 
11:52203 (J;US) 
Physical Properties 
Additive and synergistic effects on plant growth from 
polymers and organic matter applied to soil simultaneously, 
11:52204 (J;US) 
Amelioration of sodic soils with polymers, 11:52201 (J;US) 
Effects of soil conditioners on water relationships in soils, 
11:52202 GUS) _ 


ings (Lycopersicon 
esculentum; Gossypium hirsutum; Lactuea sativa), 11:52205 
(J;US) 

Interactions of soil conditioner with other limiting factors to 
achieve high crop yields (Lycopersicon esculentum), 
11:52203 GUS) 

(guar) as a soil conditioner (Cyamopsis 
tetragonoloba), 11:52198 (J;US) 

Possible use of to flocculate 


-weight polymers 
soil in testing soils for available nutrients, 11:52192 (J;US) 


Environmental surveillance for the EG and G Idaho 
Radioactive Waste Management areas at the Idaho National 
ineering Laboratory. Annual report 1985, 11:50153 
(R;US) 


Radionuclide Migration 
Cesium transfer on permanent pastures from soil to vegetation 
determined at Bremen, FRG, 11:52051 (RA;NL) 


on ee 
tal migration of radium and other contaminants 
 ppaaiie ts Reeaendiinaaeamien eae ieesoiegaae 


milling of uranium. Final report of a coordinated research 
programme sponsored by the IAEA 1981-1985, 11:52016 


Influences of liming on the soil-plant transfer of Ra-226 from 
acid soils field experiments, 11:52057 ) 

Production of radioactivity in local soil at AGS fast neutrino 
beam, 11:52049 (RA;US) 

Transfer factors for Cs-137 and Pu-239 determined in the U.K. 
, 11:52052 (RA;NL) 

Validation of stochastic flow and transport models for 
unsaturated soils: a comprehensive field study, 11:50157 
(R;US) 


USDA soil classification system dictates site surface 
management, 11:50064 (RA;US) 
Stabilization 
Control of soil erosion by polymeric soil conditioners, 11:52200 
(J;US) 
Testing 
Possible use of high-molecular-weight polymers to flocculate 
soil in testing soils for available nutrients, 11:52192 (J:US) 
Soil tests to determine application rates for polymeric soil 
conditioners, 11:52194 (J;US) 
SOLAR ABSORBERS 
Testing 
Exposure testing of solar absorber surfaces, 11:50369 (R;US) 
SOLAR ACTIVITY 
See also FACULAE 


Solar-Geophysical Data Number 500, April 1986. Part 1 
(Prompt Reports). Data for March 1986, February 1986, and 
late data, 11:52342 (R;US) 

ee ete eee 
(Comprehensive Reports). Data for October 1985, and 
miscellanea, 11:52343 (R;US) 

Oscillations 
Influence of spatial filtering on possible anisotropies in solar 
oscillations, 11:52315 (R;US) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 


Photovoltaic industry process from 1980 to mid 1986, 11:50324 
(R;US) 
Market 
Photovoltaic industry process from 1980 to mid 1986, 11:50324 
(R;US) 
SOLAR COLLECTORS 


Optimization 
Dynamic properties of solar energy systems. The influence of 
the collitor field size on energy production, 11:50350 


Active solar-energy-system design, installation, and 
maintenance manual. Final report, April 1984-March 1986, 
11:50358 (R;US) 

SOLAR CORONA 
Heating 

HRTS II euv observations of a solar ephemeral region, 

11:52346 (J;US) 
Fields 


Atlas of photospheric magnetic field observations and 
computed coronal ae coeeate taba 1976-1985, 11:52314 
(R;US) 

HRTS II euv observations of a solar ephemeral region, 
11:52346 (J;US) 

SOLAR CYCLE 

Atlas of photospheric magnetic field observations and 
computed coronal eee vant Belds 1976-1985, 11:52314 
(R;US) 

SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 
SOLAR DRYERS 
Performance 

Sandia solar dryer: preliminary performance evaluation, 

11:50363 (R;US) 
SOLAR ENERGY 


Meetings 
SOLERAS - solar applications in remote locations, 11:50311 
(R;US) 





SOLAR FLARES 
Solar X-Ray Bursts 


SOLAR FLARES 
Solar-Geophysical Data Number 500, April 1986. Part 1 
). Data for March 1986, February 1986, and 

late data, 11:52342 (R;US) 

Solar-Geophysical Data Number 500, April 1986. Part 2 
(Comprehensive Reports). Data for October 1985, and 
miscellanea, 11:52343 (R;US) 

Solar X-Ray Bursts 

Why P/OF should look for evidences of over-dense structures 

in solar-flare hard x-ray sources, 11:52316 (R;US) 


Investigations of highly ionized atoms using fast ions and laser 
produced plasmas with astrophysical applications, 11:52423 
(RSE) 

SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
Control Systems 

Results of active solar control system testing and the 

performance effects of sensor degradation, 11:50367 (J;US) 
Manuals 

Active solar-energy-system design, installation, and 
maintenance manual. Final report, April 1984-March 1986, 
11:50358 (R;US) 


subcontract report, 11:50366 (R;US) 
SOLAR NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Experiment 


Planning 
Feasibility of a **(v,e~ )**Kr solar neutrino experiment, 
11:52324 (R;US) 
Radiation Flux 
Feasibility of a **(v,e~ )®'Kr solar neutrino experiment, 
11:52324 (R;US) 
High energy neutrinos from the sun and cold dark matter, 
11:52330 (R;US) 
SOLAR ONE POWER PLANT 
See BARSTOW SOLAR PILOT PLANT 
SOLAR POWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
Maintenance 
Maintenance of the solar system at Malta solar energy research 
center (AMRC) and Hal Ferh research center from January 
15, 1982 to March 31, 1983, and assembly and start-up of six 
thermosiphon water heaters at AMRC center. Final report, 
11:50351 (R;DE;In German) 
SOLAR PROMINENCES 
Solar-Geophysical Data Number 500, April 1986. Part 2 
(Comprehensive Reports). Data for October 1985, and 
miscellanea, 11:52343 (R;US) 
SOLAR RADIATION 


Solar-Geophysical Data Number 500, April 1986. Part 1 
(Prompt Reports). Data for March 1986, February 1986, and 
late data, 11:52342 (R;US) 

X Radiation 

Solar-Geophysical Data Number 500, April 1986. Part 2 
(Comprehensive Reports). Data for October 1985, and 
miscellanea, 11:52343 (R;US) 

SOLAR RADIO BURSTS 

Solar-Geophysical Data Number 500, April 1986. Part 2 
(Comprehensive Reports). Data for October 1985, and 
miscellanea, 11:52343 (R;US) 

SOLAR REFLECTORS 


Design 
New materials for polymeric heliostats and enclosures: a 
material and development study. Phase II. Scale up and 
level studies. Volume I. Technical proposal, 
11:50368 (R;US) 
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New materials for polymeric heliostats and enclosures: a 
material and study. Phase II. Scale up and 
level studies. Volume I. Technical proposal, 
11:50368 (R;US) 
SOLAR SEA POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
SOLAR WATER HEATING 
Use for solar domestic water heating; not for process hot water. 
Manuals 
Active solar-energy-system design, installation, and 
maintenance manual. Final report, April 1984-March 1986, 
11:50358 (R;US) 
SOLAR WIND 
Plasma Drift 
Signatures in the dayside aurora of plasma transfer from the 
magnetosheath, 11:52446 (R;NO) 
Plasma Waves 
Strong Langmuir turbulence, 11:52337 (RA;JP) 
Turbulent Flow 


Strong Langmuir turbulence, 11:52337 (RA;JP) 
SOLAR X-RAY BURSTS 
Why P/OF should look for evidences of over-dense structures 
in solar-flare hard x-ray sources, 11:52316 (R;US) 
SOLID ELECTROLYTES 
High conductivity glass electrolytes for sodiurn/sulfur 
batteries, 11:50848 (R;US) 


Degradation of sodium beta’-alumina electrolyte in contact 
with sulfur/sodium polysulfide melts, 11:50849 (R;US) 
SOLID SCINTILLATION DETECTORS 
See also NAI DETECTORS 
PLASTIC SCINTILLATION DETECTORS 


Efficiency 
Dependence of the scintillation counter signal performance 
the particle entering point, 11:51817 (R;SU;In Russian) 


Properties of new scintillator glasses and scintillating fibers, 
11:51838 ;NL) 


Specifications 
Dependence of the scintillation counter signal performance 
the particle entering point, 11:51817 (R;SU;In Russian) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
Cost 
Multimegajoule laser projects: Development objectives, 
11:52984 (RA;US) 


Multimegajoule laser projects: Development objectives, 


11:52984 CANS) 
Multimegajoule laser project: new compact multipass laser 
design, 11:52985 (RA;US) 
Multimegajoule laser project: comparison of architectures, 
11:52986 (RA;US) 
SOLID STATE PHYSICS 
Research Programs 
[Institute for Theoretical Physics of the Karl-Franzens- 
University Graz, Austria]. Progress report 1984/1985 
(October 1984-September 1985), 11:52448 (R;AT;In German) 
KVI annual report 1984, 11:52422 (R;NL) 
SOLID WASTES 
See also MINERAL WASTES 
TAILINGS 


Incinerators 
guide for heat-recovery incinerators. Technical 
note, 11:51164 (R;US) 
SOLIDS 
Chemical Shift 
Effects of molecular mobility on high resolution solid state 
NMR spectra: model systems, 11:51534 (R;US) 
Nuclear Resonance 
Effects of molecular mobility on high resolution solid state 
NMR spectra: model systems, 11:51534 (R;US) 
SOLUTION MINING 
Fluid Flow 
Areas of 


ication for research into three-phase flow, 
11:49733 (R;US) 
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SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOMATIC MUTATIONS 
Somatic mutations in human lymphocytes, 11:52221 (RA;AU) 
SONDES 
See PROBES 
SOOT 
Environmental Effects 
Soot from arctic have: radiative effects on the arctic 
snowpack, 11:51950 (RA;US) 
Precipitation Scavenging 
Soot from arctic have: radiative effects on the arctic 
snowpack, 11:51950 (RA;US) 
SOUND 
See SOUND WAVES 
SOUND WAVES 
Refraction 
Climatological assessment of airblast propagations from 
ion tests at White Sands Missile Range, 11:51942 
(R;US) 


height under certain conditions), 11:51878 (R;US) 
SOUTH AFRICA 
See also TRANSVAAL 
Geology 
Geocongress 84: 20. Geological congress of the Geological 
Society of South Africa. Abstracts: Pt. 1. General, 11:52272 
(R;ZA) 


Hydrology 
Geocongress 84: 20. Geological congress of the Geological 
iety of South Africa. Abstracts: Pt. 2. Ground water, 
11:52273 (R;ZA) 
Koeberg-1 Reactor 
NUCOR review 1984-1985, 11:50542 (R;ZA) 
Radiometric 


Surveys 
Geocongress 84: 20. Geological congress of the Geological 
Society of South Africa. Pilanesberg excursion, 14-16 July 
1984, 11:49920 (R;ZA) 


NUCOR review 1984-1985, 11:50542 (R;ZA) 
Uranium Reserves 
South African uranium resource estimates, 11:49917 (RA;ZA) 
SOUTH KOREA 
See REPUBLIC OF KOREA 
SOVIET UNION 
See USSR 
SPACE 
Tonizing Radiations 
Radiation hazards in outer space: an overview, 11:52715 
(RA;US) 
Radiation Hazards 
Radiation hazards in outer space: an overview, 11:52715 


(RA;US) 
SPACE FLIGHT 
Meetings 


Proceedings of the Symposium on Mechanics for Space Flight, 
11:53047 (R;JP) 
Radiation Hazards 
Radiation effects in space, 11:52214 (R;US) 
SPACE HEATING 
Efficiency 


Space heating efficiency improvements in multi-family 
buildings. Ss coleal report, January-October 1985, 11:51077 


(R;US) 
SPACE HVAC SYSTEMS 
Heating, ventilation, and air conditioning systems. 
Computerized Control 
Overview of HVACSIM*, a dynamic building/HVAC/control 
systems simulation program, 11:51017 (RA;US) 
Energy Consumption 
Influence of proportional control dynamics on energy 
consumption in environmental control systems, 11:50984 
(RA;US) 
Overview of HVACSIM*, a 
systems simulation program, 11:51017 (RA;US) 
SPACE POWER REACTORS 
See also SNAP REACTORS 


AC/control 


High-temperature properties 
PWC-11, and T-111, 11:50591 (RA;US) 
SPACE VEHICLES 
See also REENTRY VEHICLES 
LET 
Space-radiation environment and shielding computer codes. 
Volume 1, 11:52704 (R;US) 
Space radiation environment and shielding computer codes. 
Volume 2, 11:52705 (R:US) 
Radiation Doses 
environment and shielding computer codes. 
Volume 1, 11:52704 (R;US) 
Space radiation environment and shielding computer codes. 
Volume 2, 11:52705 (R;US) 
SPACE WEAPONS 
Arms Control 
Safeguarding our space assets, 11:50903 (R;US) 
SPACECRAFT POWER SUPPLIES 
Thermoelectric Generators 
heat source development: Safety Verification 
Test Program. Titanium bullet/fragment test series, 11:50260 
(R;US) 
Thermonuclear Reactors 
Inertial fusion power for space applications, 11:53021 (R;US) 
SPAIN 
Hydroelectric Power Plants 
Comparison between the WASP II and WASP III models: 
application to the Spanish System, 11:50937 (RA;XA) 
Power Generation 
Comparison between the WASP II and WASP III models: 
<a dontion to the Spenish Sputum, 11:50937 (RA:KA) 
SPARK IGNITION ENGINES 
Alcohol Fuels 
Introducing methanol-fueled vehicles into government fleet 
operations, 11:50272 (R;US) 
SPECIAL RELATIVITY THEORY 
See RELATIVITY THEORY 
SPECTRA UNFOLDING 
Computerized Simulation 
Computer simulation of the particle energy spectra detection 
allowing for distortions from pulse pile-up, 11:53101 
(RA;SU;In Russian) 
SPECTROMETERS 
See also ELECTRON SPECTROMETERS 
FOURIER TRANSFORM 


High resolution spectrometer in studies of e* e~ annihilation at 
Vs = 29 GeV, 11:51780 (RA;US) 
SPENT FUEL CASKS 
Capacity 
Scoping study of casks shipped from the MRS facility to 
various repository sites, 11:50033 (R;US) 


Criticality and shielding analysis of spent fuel storage packages, 
11:50013 (RA;US) 


Concrete casks for storage, and disposal of 
irradiated fuel, 11:49991 (RA;US) 

Design of a horizontal concrete module and a dry shielded 
canister for use in an irradiated fuel storage system, 11:49993 
(RA;US) 

Dry storage systems using casks for long term storage in an 
AFR and repository, 11:49964 (RA;US) 

Dry storage technology from Transnuclear, 11:49992 (RA;US) 

Extra large casks for storage and transport of spent fuel, 
11:50023 (RA;US) 





Monitored retrievable storage (MRS) facility surge storage 
systems, 11:49969 (RA;US) 
ROBATEL RS 24 packaging, 11:49994 (RA;US) 


Dry Storage 
Transport/storage of NFS spent fuel in TN-BRP and TN- 
REG casks, 11:49962 (RA;US) 


Drawings 
T-3 cask users’ manual. Revision 1, 11:50031 (R;US) 
Heat Transfer 
Effects of stabilizers on the heat transfer characteristics of a 
nuclear waste canister, 11:50042 (R;US) 
Experimental tests and theoretical analysis of the heat transfer 
performance of CASTOR casks, 11:50008 (RA;US) 
Impact Tests 
Evaluation of current regulations and real accident conditions, 
11:49955 (RA;US) 


Transport/storage of NFS spent fuel in TN-BRP and TN- 
REG casks, 11:49962 (RA;US) 


Loading 
TMI-2 reactor fuel removal, loading, transport, and storage, 
11:50026 (R;US) 


T-3 cask users’ manual. Revision 1, 11:50031 (R;US) 
Materials 
Key current structural issues in material selection for cask 
construction, 11:50011 (RA;US) 
Properties 


Key current structural issues in material selection for cask 
construction, 11:50011 (RA;US) 


Optimization 
Scoping study of casks shipped from the MRS facility to 
various repository sites, 11:50033 (R;US) 
P 


erformance 

Cask consolidated spent fuel thermal analyses using the 
COBRA-SFS code, 11:49981 (RA;US) 

Concrete casks for storage, transportation and disposal of 
irradiated fuel, 11:49991 (RA;US) 

Extra large casks for storage and transport of spent fuel, 
11:50023 (RA;US) 

Performance Testing 

Analysis of spent fue! behavior in dry storage cask 
demonstrations in the West Germany, 11:49973 (RA;US) 

Behavior of spent LWR fuel in nitrogen and air, 11:49974 
(RA;US) 

Castor-V/21 PWR spent fuel storage cask performance test, 
11:49959 (RA;US) 

HYDRA and COBRA-SFS temperature calculations for 
CASTOR-I1C, REA-2023, CASTOR-V/21, and TN-24P 
casks, 11:49963 (RA;US) 

Monitored retrievable storage (MRS) facility surge storage 
systems, 11:49969 (RA;US) 

Post-test fuel basket evaluations of the CASTOR-V/21 cask, 
11:49960 (RA;US) 

REA-2023 BWR cask performance test, 11:49961 (RA;US) 

Spent fuel storage activities at the Surry Power Station, 
11:49968 (RA;US) 

Spent fuel dry storage performance in inert atmosphere, 
11:49971 (RA;US) 


Transport 
Recent spent fuel shipment: a case history, 11:49949 (RA;US) 


Criticality and shielding analysis of spent fuel storage packages, 
11:50013 (RA;US) 
Neutron shielding for a high capacity storage/transport cask, 
11:49944 (RA;US) 
Shielding calculation techniques used in the design of storage 
systems, 11:50012 (RA;US) 
Shielding analyses for the REA-2023 and CASTOR-1C BWR 
storage casks, 11:50014 (RA;US) 
Thermal Analysis 
Thermal analysis for spent fuel casks, 11:50010 (RA;US) 
Transnuclear’s spent fuel cask thermal evaluations, 11:50009 
(RA;US) 


Transport 
Transport/storage of NFS spent fuel in TN-BRP and TN- 
REG casks, 11:49962 (RA;US) 


SPENT FUEL ELEMENTS 
After-Heat 
Comparison of Ape fuel decay heat rate ORIGEN2 
predictions and calorimeter measurements, 11:50007 
(RA;US) 


Containers 

Commercial radioactive waste management system feasibility 
with the universal canister concept. Volume 1, 11:50029 
(R;US) 

Commercial radioactive waste management system feasibility 
with the universal canister concept. Volume 2, 11:50030 
(R;US) 

Failures 

Evaluation of a PWR assembly subjected to air-storage, 

11:50004 (RA;US) 
Fission Product Release 

Fuel oxidation and release of aerosol from a leaking dry fuel 

storage container, 11:50001 (RA;US) 
Fracture Properties 

Oxidation effects in breached spent fuel rods, 11:50002 

(RA;US) 
Oxidation 

Air oxidation of UO: fuel: Chalk River studies, 11:50000 
(RA;US) 

Fuel oxidation and release of aerosol from a leaking dry fuel 
storage container, 11:50001 (RA;US) 

Oxidation effects in breached spent fuel rods, 11:50002 
(RA;US) 

Packaging 

Destructive consolidation system, 11:49988 (RA;US) 

Lesson learned and results of consolidation R & D program to 
date, 11:50020 (RA;US) 

Special tools developed by combustion engineering for the 
EPRI/NUSCO/BG & E fuel consolidation demo program, 
11:50018 (RA;US) 

Universal canister concept for spent nuclear fuel storage, 
transportation, and disposal, 11:50022 (RA;US) 

Rail Transport 

Liability coverage under the Price-Anderson Act for high 

level waste shipments and disposal, 11:49937 (RA;US) 
Road Transport 
Liability coverage under the Price-Anderson Act for high 
level waste shipments and disposal, 11:49937 (RA;US) 
SPENT FUEL STORAGE 
See also DRY STORAGE 
MONITORED RETRIEVABLE STORAGE 

Extra large casks for storage and transport of spent fuel, 
11:50023 (RA;US) 

Northeast Utilities/EPRI spent fuel consolidation program, 
11:49980 (RA;US) 

Requalifying pool structures for consolidated spent fuel loads, 
11:50019 (RA;US) 

Rod consolidation of Ginna fuel, 11:49979 (RA;US) 

Universal canister concept for spent nuclear fuel storage, 
transportation, and disposal, 11:50022 (RA;US) 

Cooling Ponds 

Structural analysis of the Browns Ferry spent fuel storage 

pool, 11:50024 (RA;US) 
Heat Transfer 

Comparisons of COBRA-SFS calculations with data from 
simulated sections of unconsolidated and consolidated BWR 
spent fuel. Final report, 11:50027 (R;US) 

Operating Cost 
System Costing of Used Fuel Facilities, 11:50080 (RA;US) 
Regulations 

French and waste management (Revision 1), 

11:50091 (R;FR;In French) 
Systems Analysis 

TVA view of spent fuel system integration and optimization, 

11:50025 (RA;US) 
Waste Disposal 
Disposal and 


regulatory considerations associated with bundle 
scrap hardware, 11:50021 (RA;US) 
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After-Heat 
Decay heat and radiation from spent fuel for MURR upgrade 
power project, 11:50676 (RA;US) 
Spent fuel decay heat calculations using CRIGEN-S, 11:50006 
(RA;US) 
Dissolution 
Derivation of a waste package source term for NNWSI from 
the results of laboratory experiments, 11:50161 (J;US) 
Fuel Integrity 
TEM examination of oxidized LWR spent fuel, 11:50003 
(RA;US) 
Inventories 
WASTES: a waste management logistics/economics model, 
11:50059 (RA;US) 
Oxidation 
TEM examination of oxidized LWR spent fuel, 11:50003 
(RA;US) 


Packaging techniques for different types of spent fuel with 
respect to long term storage and final disposal, 11:49978 
(RA;US) 

Radiations 

Decay heat and radiation from spent fuel for MURR upgrade 
power project, 11:50676 (RA;US) 
Transport 


cost and risk analysis for transporting spent fuel 
and high-level waste to candidate repository sites, 11:49956 
(RA;US) 
TRANSIT: a model for providing generic transportation input 
for preliminary siting analysis, 11:49940 (RA;US) 
Transport 


Preliminary cost and risk analysis for transporting spent fuel 
and high-level waste to candidate repository sites, 3. 11:49956 
(RA;US) 

State issues and recent experience in spent fuel shipping, 
11:50172 (RA;US) 

TRANSIT: a model for providing generic transportation input 
for preliminary siting analysis, 11:49940 (RA;US) 

Transport 

Shipping spent fuel from Chalk River - program from inside 
out, 11:49957 (RA;US) 

WASTES: a waste management logistics/economics model, 
11:50059 (RA;US) 

Transport Regulations 

Shipping spent fuel from Chalk River - program from inside 
out, 11:49957 (RA;US) 

State issues and recent experience in spent fuel shipping, 
11:50038 (J;US) 

Underground Disposal 

Derivation of a waste package source term for NNWSI from 

the results of laboratory experiments, 11:50161 (J;US) 
SPENT LIQUORS 
Crystallization 

Separations: Dust to dust or “you can’t escape em”, 11:51145 

(BA;US) 
Freezing Out 
ions: Dust to dust or “you can’t escape em”, 11:51145 


Seed recovery and regeneration in coal-fired, open-cycle 
magnetohydrodynamic systems, 11:50957 (BA;US) 
SPENT SHALES 
Waste Water 
Oil shale process water evaporation, 11:49915 (RA;US) 
SPHERES 
Heating 
Critical dimensions of bodies in unsteady thermal conductivity 
problems, 11:51650 (TJ;GB) 
Thermal ee 


Critical dimensions of bodies in unsteady thermal conductivity 
problems, 11:51650 (TJ;GB) 


SPHEROMAK DEVICES 
Magnetic Field Reversal 
Effect of a column inductive transformer on the S-1 
Spheromak, 11:52792 (J;AT) 
SPICES 
Chemiluminescence 
Chemiluminescent- and thermoluminescent-measurements to 
identify radiation-treated spices. A comparison of the two 
methods, 11:50253 (R;DE;In German) 
Radurization 
Chemiluminescent- and thermoluminescent-measurements to 
identify radiation-treated spices. A comparison of the two 
methods, 11:50253 (R:DE;In German) 
Thermoluminescence 
Chemiluminescent- and thermoluminescent-measurements to 
identify radiation-treated spices. A comparison of the two 
methods, 11:50253 (R:DE.in German) 
SPICULES 
See SOLAR PROMINENCES 
SPINE 


See VERTEBRAE 
SPINELS 
Grain Boundaries 
Migration of grain boundaries in ceramic materials with 


particular reference to the sintering process. Final 
report, July 15, 1982-May 14, 1984, 11:51325 (R;US) 
Twinning 
Migration of grain boundaries in ceramic materials with 
particular reference to the sintering process. Final progress 
report, July 15, 1982-May 14, 1984, 11:51325 (R;US) 
SPR-3 REACTOR 
Activation Detectors 
Use of the foil activation method with arbitrary trial functions 
to determine neutron energy spectra, 11:50695 (R;US) 
SPRAY PONDS 
See COOLING PONDS 
SPUTTERING 
Reactive sputtering, 11:52410 (RA;AT) 
SRE REACTOR 
Pressure Vessels 
Liquid metal reactor head designs in the USA. Heat and mass 
transfer considerations, 11:50578 (R;US) 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
STAINLESS STEEL-304 
Cold Working 
Influence of cold work on the oxidation behaviour of stainless 
steel (AISI 304 (a 18/8 Cr/Ni steel) and Incoloy 800 H (a 
20/30 Cr/Ni steel)), 11:51248 (R;NL) 


Ultrasonic characterization of consolidated rapidly solidified 
powders: application to Type 304 stainless steel, 11:51215 
(R;US) 

Electric Conductivity 
Electrical resistivity model of metals, 11:51288 (R;US) 
Erosion 

Materials surface modification by plasma bombardment under 
simultaneous erosion and redeposition conditions, 11:52879 
(R;US) 

Explosive Forming 

Ultrasonic backscatter and attenuation measurements for 
microstructure characterization: application to consolidated 
rapidly solidified type 304 stainless steel powder, 11:51217 
(R;US) 

Materials Testing 

Evaluation of J-R curve testing of nuclear piping materials 
using the direct current potential drop technique, 11:50646 
(R;US) 

Microstructure 

Ultrasonic backscatter and attenuation measurements for 
microstructure characterization: application to consolidated 
rapidly solidified type 304 stainless steel powder, 11:51217 
(R;US) 





Oxidation 
Influence of cold work on the oxidation behaviour of stainless 
steel (AISI 304 (a 18/8 Cr/Ni steel) and Incoloy 800 H (a 
20/30 Cr/Ni steel)), 11:51248 (R;NL) 


Pipes 
Evaluation of J-R curve testing of nuclear piping materials 
using the direct current potential drop technique, 11:50646 
(R;US) 
Pyrochemical Reprocessing 
Melt refining method for uranium contaminated steels and 
copper, 11:50048 (RA;US) 


Sputtering 
Materials surface modification by plasma bombardment under 
cimaltensows erosion and sedeposition cuaditions, 11:52579 


incl endl ed 
stainless stcl, Techical progress report, 11:31207 (RUS) 
Initiation of stress corrosion of sensitized type 304 
stainless steel, 11:51195 (R;US) 
Ultrasonic Testing 
Ultrasonic backscatter and attenuation measurements for 
microstructure characterization: application to consolidated 
rapidly solidified type 304 stainless steel powder, 11:51217 


(R;US) 
STAINLESS STEEL-310 
Mechanical Properties 
Elevated temperature 
11:51210 (RA;US) 
STAINLESS STEEL-316 
Diffusion Welding 
Silver solid-state bonding: a review and assessment, 11:51282 
(R;US) 
Permeability 
Tritium in stainless-steel structures exposed to 
plasma ions, 11:52836 (R;US) 
Physical Radiation Effects 
The development of austenitic steels for fast induced- 
radioactivity decay for fusion reactor applications, 11:53029 


and environmental effects on fracture, 


Buildup 

BWR cobalt deposition studies. Progress report 2, 11:50609 

(R;US) 
Corrosion 

Corrosion evaluation of alloys for nuclear waste processing, 
11:51213 (R;US) 

Test methods for selection of materials of construction for 
high-level radioactive waste vitrification. Revision, 11:51211 
(R;US) 

Diffusion Welding 

Silver solid-state bonding: a review and assessment, 11:51282 

(R;US) 
Electrochemical Corrosion 

Passive film formation on metals in thionyl-chloride 

electrolytes for lithium batteries, 11:51287 (R;US) 
Microstructure 

Proposed study of the influence of cooling rate on the 
microstructure of duplex austenitic-ferritic stainless steel, 
11:51292 (R;US) 

Passivation 

Passive film formation on metals in thionyl-chloride 

electrolytes for lithium batteries, 11:51287 (R;US) 
Physical Radiation Effects 

An assessment of magnetic effects in ferromagnetic 

steels for use in fusion machines, 11:53032 (BA;US) 
Solidification 

Proposed study of the influence of cooling rate on the 
microstructure of duplex austenitic-ferritic stainless steel, 
11:51292 (R;US) 
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Stress Corrosion 
Influence ene on the sensitization, 
mechanical and ea omaninctsaiiiis 
stainless steels. Technical progress report, 11:51207 (R;US) 
Surface Treatments 
Adhesive and surface preparation evaluation for stainless steel 
used in electrical assemblies, 11:51194 (R;US) 
STANDARD MODEL 
CP Invariance 
CP violation: present situation and new experiments, 11:52542 
(R;FR) 
Flavor Model 
Lectures on quark flavor mixing in the standard model, 
11:52510 (RA;FR) 
Quarks 
Lectures on quark flavor mixing in the standard model, 
11:52510 (RA;FR) 
Reviews 
Electroweak interactions of quarks and leptons, 11:52501 
(R;CH) 
U-1 Groups 
Anomaly constraints and new U(1) gauge bosons, 11:52553 
(J;US) 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR ACCELERATOR CENTER 


Stanford Linear Accelerator Center monthly report for July 
1986, 11:51707 (R;US) 


Programs 
Stanford Linear Accelerator Center monthly report for July 
1986, 11:51707 (R;US) 
STANFORD LINEAR COLLIDER 
SLC - status and development, 11:51720 (R;US) 
Beam Monitors 
Measured resolutions of the Arc and Linac BPM systems, 
11:51766 (R;US) 
Beam Optics 
Relationship of field components and the matched di 
function in Arc achromats, 11:51733 (R;US) 
Computerized Control Systems 
Recent upgrading of the modelling program COMFORT, 
11:51717 (R;US) 


Progress report on the SLAC Linear Collider, 11:51719 (R;US) 
Linear Accelerators 
Special SLC linac developments, 11:51718 (R;US) 
Performance 
Perturbations to the horizontal off-energy functions in the arcs, 
11:51732 (R;US) 
Wakefield Accelerators 
ing the energy of SLC by transient wake field, 11:51772 
G;NL) 
STAR EVOLUTION 


Chemical evolution, stellar nucleosynthesis and a variable star 
formation rate, 11:52332 (R;US) 
STARCH GUM 
See DEXTRIN 
STARFIRE TOKAMAK 
Failure Mode Analysis 
Implications of probabilistic risk assessment for fusion decision 
making, 11:53025 (J;US) 
Reactor Safety 
i of 


Implicati babilisti 
making, 11:53025 (J;US) 
Thermonuclear Reactor Cooling Systems 
An assessment of magnetic effects in ferromagnetic 
steels for use in fusion machines, 11:53032 (BA;US) 
STARS 


See also BINARY STARS 
NEUTRON STARS 


Nucleosynthesis 
Spherical optical model potential for the Re/Os stellar 
chronometer from s-italic-wave neutrons on 


nucleosynthesis 
/sup 186,187,188/Os, 11:52345 (J;US) 
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Shock Waves 
Shock waves in luminous early-type stars, 11:52344 (R;US) 
STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATE GOVERNMENT 


Agreements process: problems and opportunities for the states, 
11:50065 (RA;US) 


Directories 
Directory of State Energy Programs. Revision 2, 11:50884 
(R;US) 


Energy Conservation 
Use of multiattribute decision analysis 
decision making in Wisconsin, 11:50855 (RA;US) 
STATISTICAL MODELS 
Sensitivity Analysis 
Statistical modeling studies of turbulent reacting flows. Final 
report, 11:51566 (R;US) 
STATISTICS 
Limited to the indexing of information on the mathematical 
discipline of statistics or its application in other scientific 
disciplines; for indexing numerical values of a statistical nature 
use STATISTICAL DATA. 
See also MULTIVARIATE ANALYSIS 
Reviews 
Statistician’s view of data analysis, 11:53113 (R;US) 
STEADY-STATE D-T REACTORS 
Carrent-Drive Heating 
Enhancement of engineering advantages in tokamak reactor 
operation assisted by RF waves, 11:52774 (R;JP) 
RF Systems 
Enhancement of engineering advantages in tokamak 
operation assisted by RF waves, 11:52774 (R;JP) 


Heat Transfer 
Film condensation of steam on externally enhanced horizontal 
tubes. Master’s thesis, 11:51632 (R;US) 


Metering 
“te eee mass flow rate, and enthalpy 
densitometer and 


rate using neutron 
bese 11:49816 (BA;US) 


Thermodynamic Properties 
Cudetion of UDs by high-pressure steam, 11:30807 0;U3) 
STEAM CONDENSERS 
See alo ICE CONDENSERS 
Heat Transfer 
Film condensation of steam on externally enhanced horizontal 
tubes. Master's thesis, 11:51632 (R;US) 
STEAM COOLANT 
See STEAM 
STEAM GENERATION PLANTS 
Air Pollution Abatement 
Summary of regulatory analysis for new source performance 


generating units of greater than 100 million Btu/hour heat 
input. Final report, 11:52032 (R;US) 
STEAM GENERATORS 
A Codes 
First stage of project for the implementation of two 
asymmetric cooling loops modeling the ALMOD3 code, 
ee er ane 


Teen ttaiat he Oo tglidiactacin cteen 
asymmetric cooling loops modeling the ALMOD3 code, 
11:50526 (RA;BR;In Portuguese) 


Mathematical model for studying the dynamic behaviour of 
vertical U. 


) 
VEC - ~ A transient whole clecult model for AGRa, 11:50551 
(RA;XA) 


Heat Transfer 
Mathematical model for studying the dynamic behaviour of 
vertical U-shaped steam generator pipelines with natural 
flow, 11:50524 (RA;BR;In Portuguese) 
Mathematical Models 
Mathematical model for studying the dynamic behaviour of 
vertical U: 


VEC - A transient whole circuit model for AGRs, 11:50551 
(RA;XA) 
Tubes 
Werkshap cn Gherunsiiy tessted eey 600 wiles fot sacieat 
steam generators: Abstracts, 11:50633 (R;US) 
STEAM INJECTION 
Additives 


Effectiveness of screening tests as predictive models of 
steamflood additives, 11:49813 (BA;US) 

Field evaluation of interfacial spreading agent using cyclic 
decline curves, 11:49815 (BA;US) 


Bench-Scale 
A laboratory study of thermal oil recovery using horizontal 
wells, 11:49823 (BA;US) 
Application of steam foam in the Tia Juana Field, Venezuela: 
Laboratory tests and field results, 11:49814 (BA;US) 
Heat flow during steam injection into a fractured carbonate 
reservoir, 11:49812 (BA;US) 
Field Tests 
Application of steam foam in the Tia Juana Field, Venezuela: 
Laboratory tests and field results, 11:49814 (BA;US) 
Measurement of steam quality, mass flow rate, and enthalpy 
delivery rate using combined neutron densitometer and 
nozzle, 11:49816 (BA,US) 


Simulation 
Heat flow during steam injection into a fractured carbonate 


reservoir, 11:49812 (BA;US) 
Efficiency 


Sweep 
A laboratory study of thermal oil recovery using horizontal 
wells, 11:49823 (BA;US) 
Effectiveness of screening tests as predictive models of 
steamflood additives, 11:49813 (BA;US) 
Mobility-controlled steam drive “MCSD” by the application of 
additives soluble in hot water, 11:49853 (BA;US) 
Waste Water 
Cost analysis of water pollution control during in situ 
production of bitumen from tar sand, 11:49916 (J;US) 
STEAM 


Containment Shells 

Aptech experience with steam turbine casings, 11:50414 
(RA;US) 

Failure of steam chest body welds by thermal fatigue, 11:50409 
(RA;US) 

Improvements in shell design and maintenance techniques for 
general electric in-service shells, 11:50411 (RA;US) 

Remaining-life assessment and repair of casings, 11:50408 


(RA;US) turbine . . : 

Resolving turbine casing cracking and distortion cracking, 
11:50412 (RA;US) 

Steam turbine case repairs to extend the operating life, 
11:50410 (RA;US) 

Successful field welding of high-pressure turbine casing cracks, 
11:50406 (RA;US) 

Survey of weld repair procedures for high-pressure steam- 
turbine casings, 11:50413 (RA;US) 


Cracks 
Successful field welding of high-pressure turbine casing cracks, 
11:50406 (RA;US) 
Workshop proceedings: life assessment 
turbine casings, 11:50405 (R;US) 
Erosion 
Testing erosion-resistant chromium carbide plasma coatings on 
the TVA Paradise Unit-2 intermediate pressure turbine, 
11:50424 (R;US) 


and repair of steam 





STEAM TURBINES 
Protective Coatings 


Protective Coatings 
Testing erosion-resistant chromium carbide plasma coatings on 
the TVA Paradise Unit-2 intermediate pressure turbine, 
11:50424 (R;US) 
Thermal Stresses 
Workshop proceedings: life assessment and repair of steam 
turbine casings, 11:50405 (R;US) 
We 


elding 

Successful field welding of high-pressure turbine casing cracks, 
11:50406 (RA;US) 

Workshop proceedings: life assessment and repair of steam 
turbine casings, 11:50405 (R;US) 

STEEL INDUSTRY 
See METAL INDUSTRY 

STEEL-08KH18N10T 


Manufacture of rings of O8Kh18N10T sheet for internal 
structures of WWER type reactors, 11:50539 (RA;CS;In 
Czech) 


Castings 
Materials problems of manufacture of smith forgings of 
austenitic steels for WWER’s, 11:51233 (RA;CS;In Czech) 
Forging 
Materials problems of manufacture of smith forgings of 
austenitic steels for WWER’s, 11:51233 (RA;CS;In Czech) 
New knowledge from development of high alloy steels and 
alloys for WWER-440 and WWER-1000 light water reactors 
(10Kh11N10T3R type steels; KhN35VT alloys), 11:51236 
(RA;CS;In Czech) 
Hot Working 
Production of tubes for nuclear power engineering, 11:51231 
(RA;CS;In Czech) 
Mechanical Tests 
Effect of sampling point on materials testing results, 11:51657 
(RA;CS;In Czech) 


Metallurgy 
New knowledge from development of high alloy steels and 
alloys for WWER-440 and WWER-1000 light water reactors 
(10Kh11N10T3R type steels; KhN35VT alloys), 11:51236 
(RA;CS;In Czech) 


New knowledge from development of high alloy steels and 
alloys for WWER-440 and WWER-1000 light water reactors 
(10Kh11N10T3R type steels; KhN35VT alloys), 11:51236 


(RA;CS;In Czech) 


Plasticity 
Effect of sampling point on materials testing results, 11:51657 
(RA;CS;In Czech) 
Manufacture of rings of O8Kh18N10T sheet for internal 
— 11:50539 (RA;CS;In 
Submerged Arc Welding 
Manufacture of rings of O8Kh18N10T sheet for internal 
structures of WWER type reactors, 11:50539 (RA;CS;In 
Czech) 
Tensile Properties 
Effect of sampling point on materials testing results, 11:51657 
(RA;CS;In Czech) 
Materials problems of manufacture of smith forgings of 
austenitic steels for WWER’s, 11:51233 (RA;CS;In Czech) 
Yield Strength 
Effect of sampling point on materials testing results, 11:51657 
(RA;CS;In Czech) 
Materials problems of manufacture of smith forgings of 
austenitic steels for WWER’s, 11:51233 (RA;CS;In Czech) 
STEEL-1SKH2MFA 


Structure and creep characteristics of actual under-overlay 
regions with respect to annealing crack formation, 11:51240 
(RA;CS;In Czech) 

Brittleness 


Comparison of basic physical and metallurgical characteristics 
of steels for WWER-440 and WWER-1000 pressure vessels 
(Steel-1SKhI12NMFA), 11:51237 (RA;CS;In Czech) 

Crack Propagation 

Cyclic deformation properties and lifetime of pressure vessel 

material with overlay, 11:50642 (RA;CS;In Czech) 
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Cracks 

Effect of heat input in austenite overlaying on under overlay 
crack elimination, 11:51230 (RA;CS;In Czech) 

Effect of sulfur on reactor steel resistance to annealing fracture 
(15Kh2NMFA type steels), 11:51239 (RA;CS;In Slovak) 

Reliability assessment of welded joints of reactor components, 
11:50538 (RA;CS;In Slovak) 

Structure and creep characteristics of actual under-overlay 
regions with respect to annealing crack formation, 11:51240 
(RA;CS;In Czech) 

Deformation 

Cyclic deformation properties and lifetime of pressure vessel 
material with overlay, 11:50642 (RA;CS;In Czech) 

Effect of heat input in austenite overlaying on under overlay 
crack elimination, 11:51230 (RA;CS;In Czech) 


Embrittlement 
Comparison of basic physical and metallurgical characteristics 
of steels for WWER-440 and WWER-1000 pressure vessels 
(Steel-15Kh12NMFA), 11:51237 (RA;CS;In Czech) 


Fatigue 

Reliability assessment of welded joints of reactor components, 

11:50538 (RA;CS;In Slovak) 
Lining Processes 

Effect of heat input in austenite overlaying on under overlay 
crack elimination, 11:51230 (RA;CS;In Czech) 

Structure and creep characteristics of actual under-overlay 
regions with respect to annealing crack formation, 11:51240 
(RA;CS;In Czech) 

Mechanical Tests 


Effect of sulfur on reactor steel resistance to fracture 


annealing 
(1SKh2NMFA type steels), 11:51239 (RA;CS;In Slovak) 


Metallurgy 
Comparison of basic physical and metallurgical characteristics 
of steels for WWER-440 and WWER-1000 pressure vessels 
(Steel-ISKh12NMFA), 11:51237 (RA;CS;In Czech) 
Physical Radiation Effects 
Hydrogen and radiation embrittlement of low-alloy steels for 
reactor pressure vessels (Neutron irradiation), 11:51244 
(RA;CS;In Czech) 
Service Life 
Cyclic deformation properties and lifetime of pressure vessel 
material with overlay, 11:50642 (RA;CS;In Czech) 
Submerged Arc Welding 
Effect of heat input in austenite overlaying on under overlay 
crack elimination, 11:51230 (RA;CS;In Czech) 
STEEL-ASTM-A106 
Materials Testing 
Evaluation of J-R curve testing of nuclear piping materials 
using the direct current potential drop technique, 11:50646 
(R;US) 


Evaluation of J-R curve testing of nuclear piping materials 
using the direct current potential drop technique, 11:50646 
(R;US) 

STEELS 

See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
FERRITIC STEELS 
MANGANESE STEELS 
MARAGING STEELS 
NICKEL STEELS 
STAINLESS STEELS 


Analysis of low alloy steels by wavelength dispersive x-ray 
spectrometry. Final report, 11:51652 (R;US) 


Annealing 
Effect of selected technological parameters on properties of 
reactor vessel steel (15CrNiMoV type steels), 
11:51238 (RA;CS;In Czech) 
Crack 
Effects of micro-alloying on the fatigue crack resistance of 
structural steel, 11:51302 (TJ;GB) 
Threshold values of stress ity factor and permissible 
defect size for steel ISKh2NMFA, 11:51241 (RA;CS;In 
Czech) 
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Cracks 
Materials and technology problems of WWER type reactors, 
See an new ene Senate 
assessment of welded joints of reactor components 
(Q0KhMA, 15Kh2MFA, 15KhN2MFA, and 10GN2MFA 
steels), 11:50538 (RA;CS;In Slovak) 


Cyclic plasticity and fatigue life of steel 1SKh2NMFA, 

11:51242 (RA;CS;In Czech) 
Fatigue 

Cyclic plasticity and fatigue life of steel ISKh2NMFA, 
11: 51242 (RA-CS:ln Czech) 

Reliability assessment of welded joints of reactor components 
(20KhMA, 15Kh2MFA, ISKhN2MPA, and 1OGN2MFA 
steels), 11:50538 (RA;CS;In Slovak) 

Threshold values of stress in’ factor and permissible 
defect size for steel 1SKh2NMFA, 11:51241 (RA;CS;In 
Czech) 

Fracture Mechanics 

Chemical driving force for dislocation motion in hydrogen 

embrittlement, 11:51297 (J;US) 
Fracture Properties 

Results obtained at Vitkovice in development of steel 
10GN2MFA for WWER-1000, 11:51228 (RA;CS;In Czech) 

The effects of high ic fields on the microstructure and 
toughness of cryogenic 9Ni steel, 11:51316 (BA;US) 

Grain Boundaries 

Chemical driving force for dislocation motion in hydrogen 

embrittlement, 11:51297 (J;US) 
Hardness 

Effect of selected technological parameters on properties of 
reactor pressure vessel steel (15CrNiMoV type steels), 
11:51238 (RA;CS;In Czech) 

Embrittlement 


Chemical driving force for dislocation motion in hydrogen 
embrittlement, 11:51297 (J;US) 
Susceptibility 


Magnetic 
The effects of high magnetic 
mighien cl Orcanae 9Ni steel, 11:51316 (BA;US) 


fields on the microstructure and 


Charge raw materials for production of high-quality steels for 
main components of power generating facilities, 11:51227 
(RA;CS;In Czech) 

Results obtained at Vitkovice in development of steel 
10GN2MFA for WWER-1000, 11:51228 (RA;CS;In Czech) 

Mechanical Properties 

Effects of strain aging on the mechanical properties of ASTM 
A 500 Grade B structural steel tubing, 11:51291 (R;US) 

Finite element analysis of structures at high temperatures with 
special application to plane steel beams and frames, 11:51278 
(R;SE) 

Materials and technology problems of WWER type reactors, 
11:50537 (R;CS;In Czech and Slovak) 

Mechanical Tests 

Effect of sampling point on materials testing results (22K steel, 
10GN2MFA steel, and O8Khi8NI10T steel), 11:51657 
(RA;CS;In Czech) 


Charge raw materials for production of high-quality steels for 
main components of power generating facilities, 11:51227 
(RA;CS;In Czech) 

Concepts of chemical composition and 


quality characteristics 
of steels for reactor 


pressure vessels (Steels: A533-B; A508; 
20MnNi55; 22NiMoCr37; 1SKh2MFA; 18Kh2MFA; 
2SKhMFA; 1SKh2NMFA; 15SKh2NMFAA; A543), 11:51247 
(RA;CS;In Czech) 
Materials and of WWER type reactors, 
11:50537 (R;CS;In Czech and Slovak) 
Results obtained at Vitkovice in development of steel 
10GN2MFA for WWER-1000, 11:51228 (RA;CS;In Czech) 
Microstructure 
The effects of high magnetic fields on the microstructure and 
toughness of cryogenic 9Ni steel, 11:51316 (BA;US) 
Nickel Additions 
Effects of micro-alloying on the 


igue crack resistance of 
structural steel, 11:51302 (TJ;GB) 


Physical Radiation Effects 
Post-irradiation heat treatment of steels for reactor pressure 
vessels (Neutron irradiation), 11:51246 (RA;CS;In Czech) 
Radiation damage of steel 1SKh2NMFA and its influencing 
with copper and phosphorus (Neutron irradiation), 11:51245 
(RA;CS;In Czech) 


ic plasticity and fatigue life of steel 1SKh2NMFA, 

11:51242 (RA;CS;In Czech) 

Effect of sampling point on materials testing results (22K steel, 
10GN2MFA steel, and O8Kh18N10T steel), 11:51657 
(RA;CS;In Czech) 

Reactor Materials 
Heavy-Section Steel T: program. Five-year plan, FY 

1985-1989, 11:50544 (R;US) 

Effect of selected technological parameters on properties of 
reactor pressure vessel steel (15CrNiMoV type steels), 
11:51238 $ (RA:CS.In Czech) 

Service Life 
plasticity and fatigue life of steel 1SKh2NMFA, 
11:51242 (RA;CS;In Czech) 
Strain Aging 
Effects of strain aging on the mechanical properties of ASTM 
A 500 Grade B structural steel tubing, 11:51291 (R;US) 
Stress Analysis 
i of using ferromagnetic steel in mirror fusion 
reactors, 11:53031 (BA;US) 
Stress Intensity Factors 

Threshold values of stress intensity factor and 
defect size for steel ISKh2NMFA, 11:51241 (RA;CS;In 
Czech) 

Tensile Properties 

Effect of sampling point on materials testing results (22K steel, 
10GN2MFA steel, and O8Kh18NI10T steel), 11:51657 
(RA;CS;In Czech) 

Vanadium Additions 

Effects of micro-alloying on the fatigue crack resistance of 

structural steel, 11:51302 (TJ;GB) 
Wear Resistance 

Influence on wear of translational velocity 

laser borizing of steel, 11:51300 (TJ;GB) 
X-Ray Fluorescence Analysis 
Analysis of low alloy steels by wavelength dispersive x-ray 
spectrometry. Final report, 11:51652 (R;US) 
Yield Strength 
Effect of selected technological parameters on properties of 
reactor pressure vessel steel (15CrNiMoV type steels), 
11:51238 (RA;CS;In Czech) 

Effect of sampling point on materials testing results (22K steel, 
10GN2MFA steel, and O8Kh18N10T steel), 11:51657 
(RA;CS;In Czech) 

STELLARATORS 
See also WENDELSTEIN-7 STELLARATOR 


Meetings 
1986 USSR-US Exchange II.4. Topical meeting: magnetic 
configurations, and stability of 
stellarators. Volume I. Soviet presentations, 11:52816 (R;US) 
Plasma Confinement 
Elimination of stochasticity in stellarators, 11:52772 (RA;JP) 


Electron Transfer 


of specimens during 


,4-dicyanonaphthalene i 
formation from ions oxides, 11:51557 oom 
STIMULATED EMISSION DEVICES 
See GASERS 


MASERS 
STIRLING ENGINES 
Mathematical Models 
Stirling engine research at Argonne National Laboratory, 
11:51179 (R;US) 


Stirling engine research at Argonne Nationz! Laboratory, 
11:51179 (R;US) 





STIRLING ENGINES 
Research Programs 


Research Programs 
NASA/DOE automotive Stirling engine project. Overview 
1986, 11:51180 (R;US) 


See INVENTORIES 
STOMACH 


Papillomas and other lesions in the stomachs of pine mice 
(Microtus pinctorum), 11:52260 (J;US) 
Tumor Cells 
Papillomas and other lesions in the stomachs of pine mice 
(Microtus pinctorum), 11:52260 (J;US) 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE DEVICES (DATA) 


Wind effects on a natural convection cooled dry fuel store, 
11:49990 (RA;US) 


Addition of air-cooled dry vault storage facilities to operating 

nuclear plants, 11:49984 (RA;US) 
storage facility for irradiated fuels under construction, 

11:49986 (RA;US) 

Dry storage of spent nuclear fuel, 11:49987 (RA;US) 

Dry storage cask - DIORIT - Swiss experience, 11:49995 
(RA;US) 

ICPP dry storage capabilities for spent fuel, 11:49989 (RA;US) 

Operation 


Dry storage cask - DIORIT - Swiss experience, 11:49995 
(RA;US) 
ICPP dry storage capabilities for spent fuel, 11:49989 (RA;US) 
Safeguards 


Statistical evaluation of set-up errors in the ARC/SPAR 
system, 11:50231 (J;US) 
Waste Disposal 
Treatment of wastes from a central spent-fuel rod 
consolidation facility, 11:50017 (RA;US) 
Waste Processing 
Treatment of wastes from a central spent-fuel rod 
consolidation facility, 11:50017 (RA;US) 
STORAGE RINGS 
See also ACO 


Longitudinal dynamics in storage rings, 11:51776 (R;US) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORES 
See COMMERCIAL BUILDINGS 
STORMS 
Forecasting 
Snow cover, cyclogenesis and cyclone trajectories, 11:51915 
(RA;US) 
Mathematical Models 
Data management of a multilaboratory field program using 
distributed processing, 11:51946 (R;US) 
Snow cover, cyclogenesis and cyclone trajectories, 11:51915 
(RA;US) 
STOVER 
See AGRICULTURAL WASTES 
STRANGE PARTICLES 
See also F MESONS 
HYPERONS 
KAONS 
Particle Production 
Strange-particle production in neutrino-neon charged-current 
interactions, 11:52492 (J;US) 
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STRATA CONTROL 
Roof Bolts 
Investigation of the performance of combined rock bolt and 
meshed wire supports and their optimum dimension in 
German coal mines, 11:49710 (R;DE;In German) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM RESERVE 
CERCLA report. Phase 1: installation assessment, 11:49885 
(R;US) 
Drawdown 
A minimum energy leaching plan for the Strategic Petroleum 
Reserve Big Hill Storage Site, 11:49890 (BA;US) 
Experimental studies of oil withdrawal from salt cavities by 
freshwater injection, 11:49888 (J;US) 
Experimental studies of salt-cavity leaching by freshwater 
injection, 11:49889 (J;US) 
Program Management 


Response of a spectral general circulation model to refinements 
in radiative processes, 11:51944 (J;US) 
STRAW 
Acid Hydrolysis 
Chemomechanical pretreatment of biomass, 11:50330 (RA;US) 
Combustion 

Development of furnace/heat exchanger systems in which 
chopped cereal straw is the fuel, 11:51139 (R;DE) 

Use of biogenic fuels in the farmhouse from the point of view 
of labour. Pt. 2. Heating the farmhouse, 11:51070 (R;DE;In 
German) 

Use of biogenic fuels in the farmhouse from the point of view 
of labour. Pt. 1. ing and storing wood and straw for 
fuel, 11:51071 (R;DE;In German) 

Comminution 

Chemomechanical pretreatment of biomass, 11:50330 (RA;US) 
Enzymatic Hydrolysis 

Chemomechanical pretreatment of biomass, 11:50330 (RA;US) 
Storage 

Development of furnace/heat exchanger systems in which 
chopped cereal straw is the fuel, 11:51139 (R;DE) 

STREAK CAMERAS 
Pulse Analyzers 

Realization of an optical multi and mono-channel analyzer, 
associated to a streak camera. Application to metrology of 
picosecond low intensity luminous pulses, 11:51794 (R;FR;In 
French) 

STREAK PHOTOGRAPHY 
Fast-scintillator measurements, 11:52943 (RA;US) 
Time Measurement 
Nova optical fiducial system, 11:52956 (RA;US) 
Trigger Circuits 
Improvements in streak camera electronics, 11:52946 (RA;US) 
STREAMS 
See also RIVERS 


Bear Valley Creek, idaho fish habitat enhancement project 
selected alternative report, 11:50305 (RA;US) 
Bear Valley Creek, Idaho fish habitat enhancement project 
preferred alternative report, 11:50306 (RA;US) 
Water Quality 
Habitat rehabilitation, Panther Creek, Idaho. Final report, 
1985, 11:52109 (R;US) 
STRESS ANALYSIS 
Diagrams 
Stress analysis of district heating systems. Part 2. Diagrams for 
dimensioning of the length of friction zones and shanks of 
pipe bends, 11:51604 (R;SE;In Swedish) 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRESSES 
Mechanics. 
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Calculation Methods 

Viscoelasti nates mati: 4 gee 
magnitudes from enelastic strain recovery of core, 11:49775 
(R;US) 


Methods 
Viscoelastic constitutive model for determining in-situ stress 
magnitedes from eneleatio etatin secovery of cast, 11:49775 


Treating the interactions of extended particles through breaking 
and connection of strings. 
Action Integral 
Gauge invariant actions for string models, 11:52566 (R;US) 
Compactification 


Fermion masses and phenomenology i in SO(10) or SU(5) 
superstring 11:52558 (R;US) 

Problems for (2,0) compactifications, 11:52560 (R;US) 

Dirac Equation 


Generalized Dirac equations for string fields, 11:52561 (R;US) 
Gauge Invariance 
Gauge invariant actions for string models, 11:52566 (R;US) 
Photon-Photon Interactions 
Fragmentation model applied to exclusive final states in 
photon-photon collisions, 11:52522 (R;US) 
Reviews 
Unified string theories, 11:52565 (RA;US) 
STRIPPER FOILS 
See BEAM STRIPPERS 
STRIPPERS 
See BEAM STRIPPERS 
STRONTIUM 


Nonequilibrium sorptive behavior of cobalt, cesium and 


Nonequilibrium sorptive behavior of cobalt, cesium and 
strontium on Bandelier Tuff: experiments and analysis, 
11:50087 (RA;US) 

Sorption 

Equilibrium sorption of cobalt, cesium and strontium on 
Bandelier Tuff: analysis of alternative mathematical 
modeling, 11:50086 (RA;US) 

Waste-Rock Interactions 
Equilibrium sorption of cobalt, cesium and strontium on 


Transport 
Transfer factors determined at Munich, FRG, 11:52053 
(RA;NL) 
STRONTIUM 88 TARGET 
Proton Reactions 
Nuclear physics studies with medium energy 
report and renewal proposal, 11:52576 (R;US) 
STRONTIUM 90 


Natural zeolites and clays - promising media for selective 
radioisotope partition/immobilization, 11:50089 (RA;US) 


Accumulation of certain long-lived radionuclides by fish, 

11:52103 (RA;XA) 
Biological Radiation Effects 

Strontium-90 and cesium-137 in sea fish from November 1983 
to June 1984. Environmental and dietary materials, 11:52106 
(RA;JP) 

Concentration 

Accumulation of certain long-lived radionuclides by fish, 

11:52103 (RA;XA) 


Uptake of *°Pu + *°Pu, **Am, Sr and ™"Cs into potatoes, 
11:52056 (RA;NL) 


STRONTIUM OXIDES 
Crystal Structure 


Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
Conductivity 


ies and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 


Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
STRONTIUM SULFIDES 


Properties 
Study of the insulating magnetic system Eusub(x)Srsub(1-x)S, 
ee 
compounds by thermal measurements at low temperature 
and by electron magnetic resonance, 11:51387 (R;FR;In 
French) 


STRUCTURAL BEAMS 
Control 
Decentralized optimal control of large flexible structures, 
11:51576 (R;US) 


Flexibility 
Decentralized optimal control of large flexible structures, 
11:51576 (R;US) 


Decentralized optimal 


Analysis 
Distribution of inorganics in low-rank coals, 11:49676 (RA;US) 
Chemical 


and chemical studies of coal-water mixtures, 
11:49689 (R;US) 
Kinetics 


Deposition effects in the combustion of coal-derived fuels, 
11:49742 (RA;US) 
Investigation of mechanisms of ash deposit formation for low- 
rank coal combustion, 11:49744 (RA;US) 
Mechanical Properties 
Physical properties and moisture, 11:49678 (RA;US) 
Moisture 


Physical properties and moisture, 11:49678 (RA;US) 


Distribution of inorganics in low-rank coals, 11:49676 (RA;US) 
Porosity 


Physical properties and moisture, 11:49678 (RA;US) 


and chemical studies of coal-water mixtures, 
11:49689 (R;US) 
Surface Area 
Physical properties and moisture, 11:49678 (RA;US) 
Thermodynamic Properties 


Physical properties and moisture, 11:49678 (RA;US) 
SUBCRITICAL ASSEMBLIES 
Harmonics 
Evaluation of neutron flux spatial distribution in resuco 
components, 11:50617 (RA;BR;In Portuguese) 
Neutron Flux 
Evaluation of neutron flux spatial distribution in resuco 
subcritical set through the fundamental and harmonic 
components, 11:50617 (RA;BR;In Portuguese) 
SUBSIDIES 


Management 
Evaluation of the renewable energy refund program in 
Wisconsin, 11:50950 (RA;US) 
SUBSTRATES 
Fabrication 


Cast polymer films, 11:52924 (RA;US) 





SUBSURFACE ENVIRONMENTS 
Research Programs 


SUBSURFACE ENVIRONMENTS 
Research Programs 
Microbiology of subsurface environments. Summary and 
minutes of a field experimental program meeting, 11:52178 
.(R;US) 
SUBURBS 
See URBAN AREAS 
SUDDEN IONOSPHERIC DISTURBANCE 
Solar-Geophysical Data Number 500, April 1986. Part 1 
(Prompt Reports). Data for March 1986, February 1986, and 
late data, 11:52342 (R;US) 
SUGAR CANE 
Energy Source Development 
Fiber as an energy resource: Short- and long-term outlook, 
11:50952 (BA;PR) 
Sugarcane as a source of fuels and chemical feedstocks, 
11:50951 (BA;PR) 
Fermentation 
as a source of fuels and chemical feedstocks, 
11:50951 (BA;PR) 
Research Programs 
as a source of fuels and chemical feedstocks, 
11:50951 (BA;PR) 
SULFATE-REDUCING BACTERIA 
CFU 
Effect of nitrate on biogenic sulfide production, 11:52258 
(J;US) 
SULFATES 


See also POTASSIUM SULFATES 
SODIUM SULFATES 


Chemistry 

Oxygen-18 studies of atmospheric sulfate formation, 11:51938 

(R;US) 
Ecological Concentration 

Statistical analysis of precipitation chemistry measurements 

over the eastern United States. Final report, 11:52004 (R;US) 
SULFIDES 
See also CHROMIUM SULFIDES 


ZIRCONIUM SULFIDES 
Biological Effects 
In quest of clean air for Berlin, New Hampshire, 11:52003 
(R;US) 
Control 


Effect of nitrate on biogenic sulfide production, 11:52258 
(J;US) 


Effects 
In quest of clean air for Berlin, New Hampshire, 11:52003 
(R;US) 
Lattice Parameters 
Study of the homogeneity ranges of the kappa-phases in the 
Hf-Mo-(Si, P, S, Ge, As, Se) systems, 11:51263 (RA;AT) 
SULFITE WASTE LIQUOR 
See SPENT LIQUORS 
SULFONATES 
For salts of sulfonic acids; for esters see SULFONIC ACID 
ESTERS. 


See also PETROLEUM SULFONATES 
Chemical Properties 
Surfactants for EOR: Olefin sulfonate behavior at high 
temperature and hardness, 11:49836 (BA;US) 


Application of steam foam in the Tia Juana Field, Venezuela: 
Laboratory tests and field results, 11:49814 (BA;US) 

Effectiveness of screening tests as predictive models of 
steamflood additives, 11:49813 (BA;US) 


SULFUR 
Absorptivity 
Studies in molten chloroaluminates: I. ge 
spectroelectrochemistry; II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
(R;US) 
Air Pollution 


Reduced emission of sulfur 1970-1983. Survey of sources, 
11:51980 (R;SE;In Swedish) 
Chemical Preparation 
Intercalation reactions of transition metal compounds via 
electron/ion/transfer (Examples are the formation of TisS., 
(RA;AT) 
Chemical Reactions 
Intercalation reactions of transition metal compounds via 
electron/ion/transfer (Examples are the formation of TisS., 
cubic TiS; S2, VSz, CrSe2, MosSes, MosSs), 11:51505 
(RA;AT) 
Emission 


Reduced emission of sulfur 1970-1983. Survey of sources, 
11:51980 (R;SE;In Swedish) 
Effects 


Effect of sulfur on reactor steel resistance to annealing fracture 
(1SKh2NMFA type steels), 11:51239 (RA;CS;In Slovak) 


Studies in molten chloroaluminates: I. ee 
spectroelectrochemistry; II. S; 
electrochemical investigations of iridium caitlin 11:51503 
(R;US) 
Removal 


[Lambda coal cleaning process]. Final technical report, 
11:49690 (R;US) 
Cleaning Lower Kittanning Seam coal to increase volatility 
campaign report No. 5, 11:49726 (R;US) 
Development of a microwave coal cleaning process, 11:49723 
(R;US) 
Vv 


oltametry 
Studies in molten chloroaluminates: I. Multipass 
spectroelectrochemistry; II. Spectroscopic and 
electrochemical investigations of iridium carbonyls, 11:51503 
(R;US) 
SULFUR 32 REACTIONS 
Incomplete Fusion Reactions 
Fusion-fission in the **O + /sup 40,44/Ca and **S + *Mg 
reactions, 11:52622 (R;US) 
Nuclear Reaction Kinetics 
Studies of the **S + 1**W reaction, 11:52653 (R;US) 
SULFUR 35 
Energy Levels 
Probe of the shell crossing at A = 40 via beta decay: 
Experiment and theory, 11:52625 (J;US) 
Fission Product Release 
Investigations on the emission of phosphorus 32 and sulfur 35 
with the exhaust air from nuclear power plants in the 
Federal Republic of Germany from 1983 until the first half- 
year of 1985, 11:50666 (R;DE;In German) 
SULFUR 37 
Beta-Minus Decay 
Probe of the shell crossing at A = 40 via beta decay: 
Experiment and theory, 11:52625 (J;US) 
SULFUR 38 
Beta-Minus Decay 
Probe of the shell crossing at A = 40 via beta decay: 
Experiment and theory, 11:52625 (J;US) 
SULFUR COMPOUNDS 
See also SULFATES 
SULFIDES 
SULFUR OXIDES 
Removal 
Desulfurization of hot coal by zinc ferrite, 11:49675 (BA;US) 
SULFUR DIOXIDE 
Air Pollution Abatement 
Cleaning Lower Kittanning Seam coal to increase volatility 
campaign report No. 5, 11:49726 (R;US) 
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Regional analysis of strategies to reduce SO/sub x/ emissions 
from electric utilities, 11:49698 (BA;US) 
Air Pollution 


Control 
Limestone injection for desulfurization of flue gases: A status 


report regarding work at IFRF up to and including 1983, 
11:49696 (R;SE;In Swedish) 
Regional analysis of strategies to reduce SO/sub x/ emissions 
from electric utilities, 11:49698 (BA;US) 
Seed recovery and regeneration in coal-fired, open-cycle 
magnetohydrodynamic systems, 11:50957 (BA;US) 
Chemical Analysis 
Oxygen-18 study of SO: oxidation in rainwater by peroxides. 
Final report, 11:51998 (R;US) 
Chemical Reactions 
Effect of specific surface area on the reactivity of CaO with 
SO:, 11:51981 (R;US) 
Studies on the reaction of calcined limestone with sulfur 
dioxide. Technical progress report, April-June 1986, 
11:51967 (R;US) 


Control 
Sree <6 snaeitees ain oe en sees eee 
justrial-commercial-institutional steam- 
eal than 100 million Btu/hour heat 


eae 
input. Final report, 11:52032 (R;US) 


Deposition 

Assessment of gaseous sulfur dioxide depositions on surfaces 
covered with short grass by means of the gradient method, 
11:51975 (RA;DE;In German) 

Measurement of dry SO: deposition, 11:51973 (RA;DE;In 
German) 

Oxidation 

Oxygen-18 study of SO, oxidation in rainwater by peroxides. 

Final report, 11:51998 (R;US) 
Removal 

Configurational testing of electron beam ionization for coal fly 
ash precipitators. ly report No. 6, November 5, 1984- 
February 4, 1985, 11:51962 (R;US) 

Configurational testing of electron beam ionization for coal fly 
ash precipitators. Quarterly report No. 7, February 5-May 4, 
1985, 11:51961 (R;US) 

Se testing of electron beam ionization for coal fly 

ash precipitators. Quarterly report No. 4, May 4-August 4, 
1984, 11:51964 (R;US) 
ee ee ee 
ash precipitators. Quarterly report No. 3, February 5-May 4, 
1984, 11:51963 (R;US) 

Low temperature capture of SO: using calcium-based 
sorbents/kinetics of sulfur and nitrogen reactions, 11:49748 
(RA;US) 

Seed recovery and in coal-fired, open: 
magnetohydrodynamic systems, 11:50957 (BA.US) 

Statistical design for screening in NO/sub x//SO/sub x/ 
environmental control technology, 11:51948 (R;US) 

Sorption 

Alternative SO, sorbents, 11:49750 (RA;US) 

Sulfur dioxide utilization kinetics of calcium based 
sorbents/kinetics of sulfur and nitrogen reactions, 11:49747 
(RA;US) 

Standards 

Projected impacts of alternative sulfur dioxide new source 
performance standards for industrial fossil-fuel-fired boilers. 
Final report, 11:51140 (R;US) 

Projected impacts of alternative sulfur dioxide new source 
performance standards for industrial fossil-fuel-fired boilers. 
Final report, 11:51995 (R;US) 

SULFUR HYDRIDES 

See HYDROGEN SULFIDES 

SULFUR IONS 
Energy Levels 

Investigations of highly ionized atoms using fast ions and laser 

produced plasmas with astrophysical applications, 11:52423 
;SE) 
Energy-Level Transitions 

Investigations of highly ionized atoms using fast ions and laser 

— plasmas with astrophysical applications, 11:52423 


SULFUR OXIDES 


See also SULFUR DIOXIDE 
SULFUR TRIOXIDE 


Biological Effects 
In quest of clean air for Berlin, New Hampshire, 11:52003 
(R;US) 
Environmental Effects 
In quest of clean air for Berlin, New Hampshire, 11:52003 
(R;US) 
Removal 
[Emission control equipment for residential coal stoves], 
11:49695 (R;US) 
SULFUR SULFIDES 
See SULFUR 
SULFUR TRIOXIDE 
Response Modifying Factors 
Particulate characterization. Final report for the period ending 
March 31, 1986 (Baghouse operating efficiency), 11:49692 
(R;US) 
SULFURIC ACID 


Decomposition 
Alternate sulfate thermochemical hydrogen cycles for use with 
nuclear process heat, 11:50262 (BA;DE) 
SUNSPOTS 
Solar-Geophysical Data Number 500, April 1986. Part 1 
(Prompt ). Data for March 1986, February 1986, and 
late data, 11:52342 (R;US) 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPER PHENIX REACTOR 
Creys Malville, Isere, France 
Cross Sections 
Static feedback model for neutronic and thermodynamic 
ceautinamhheemainon sedaneenadde Pomaea 
Simulation 
Static feedback model for neutronic and thermodynamic 
simulation of fast reactors, 11:50582 (RA;BR;In Portuguese) 


Static feedback model for neutronic and thermodynamic 
simulation of fast reactors, 11:50582 (RA;BR;In Portuguese) 
SUPERCOMPUTERS 


Dynamic, distributed resource configuration on SW-banyans, 
11:53129 (BA;US) 
Los Alamos experiences with the HEP computer, 11:53125 
(BA;US) 
Array Processors 
A parallel linear algebra library for the denelcor HEP, 
11:53124 (BA;US) 
Artificial Intelligence 
Logic programming on the HEP, 11:53123 (BA;US) 
Architecture 


Issues related to MIMD shared-memory computers: The NYU 
ultracomputer approach, 11:53128 (BA;US) 

Survey of high performance computers, 11:53066 (R;US) 

Computer Codes 

Los Alamos experiences with the HEP computer, 11:53125 
(BA;US) 

Solution of boundary-value problems on HEP, 11:53126 
(BA;US) 


Dynamic, distributed resource configuration on SW-banyans, 
11:53129 (BA;US) 
Cost 
Survey of high performance computers, 11:53066 (R;US) 
Data Base Management 
A parallel linear algebra library for the denelcor HEP, 
11:53124 (BA;US) 
Distributed Data Processing 
Dynamic, distributed resource configuration on SW-banyans, 
11:53129 (BA;US) 
Integrated Circuits 
Dynamic, distributed resource configuration on SW-banyans, 
11:53129 (BA;US) 





Mathematical Models 
Concurrent computation and the theory of complex systems, 
11:53072 (R;US) 
Memory Devices 
Cache evaluation and the impact of workload choice, 11:53127 


(BA;US) 
yes ew large elliptic problems on a supercomputer with 
Solid State Disk, 11:53132 (J;US) 
Parallel Processing 

Los Alamos experiences with the HEP computer, 11:53125 
(BA;US) 

Solution of boundary-value problems on HEP, 11:53126 
(BA;US) 

Performance 

Issues related to MIMD shared-memory computers: The NYU 

ultracomputer approach, 11:53128 (BA;US) 
Performance Testing 

Performance of a multigrid method on a parallel architecture, 

11:53069 (R;DE) 
Programming 

Logic programming on the HEP, 11:53123 (BA;US) 

Nuclear power plant simulation using advanced simulation 
codes through a state-of-the-art workstation, 11:50663 
(BA;US) 

Research Programs 

Research in very-high-performance computing: policy 
recommendation and research requirements statement, 
11:53109 (R;US) 


Survey of high performance computers, 11:53066 (R;US) 
computation and the theory of complex systems, 


Monte Carlo methods for radiation transport analysis on vector 
computers, 11:53136 (BA;US) 
SUPERCONDUCTING CABLES 
Young Modulus 
Evaluation tests of winding rigidity for superconducting coils, 
(1), 11:52850 (R;JP;In Japanese) 
INDUCTING COILS 


Young Modulus 
Evaluation tests of winding rigidity for superconducting coils, 
(1), 11:52850 (R;JP;In Japanese) 
INDUCTING CYCLOTRONS 


Design 
Study of the cyclotron central area with the Agora program, 
11:51709 (R;FR;In French) 
SUPERCONDUCTING GENERATORS 


Design of a superconducting alternator for space-based power 
generation, 11:51589 (R;US) 
INDUCTING MAGNETS 


Acoustic Measurements 
Acoustic emission from a superconducting magnet, 11:51586 
(R;DE;In German) 
Geometries 


Mechanical design of a 4 tesla superconducting magnetic cusp, 
11:51578 (RA;US) 
Noise Pollution 


Acoustic emission from a superconducting magnet, 11:51586 
(R;DE;In German) 
SUPERCONDUCTING SUPER COLLIDER 
Cost 


Collider scaling and cost estimation, 11:51716 (RA;US) 


Report of the DOE Review Committee on the conceptual 
a Superconducting Super Collider, 11:51706 


Fabrication 
Layer growth and microstructure in NbsSn multifilamentary 
superconducting wire, 11:51584 (R;US) 
Microstructure 
Layer growth and microstructure in NbsSn multifilamentary 
superconducting wire, 11:51584 (R;US) 
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SUPERCONDUCTIVITY 


1986 applied superconductivity conference. Final program and 
abstracts, 11:51577 (R;US) 
INDUCTORS 


See also TYPE-II SUPERCONDUCTORS 


Electric Conductivity 
enn 
superconductivity, and the 
Set puieitintdh Vaneeting Side oF Ae Aals Mneioing 
extremely strong coupling, 11:51528 (R;US) 
Fields 


Critical magnetic fields and related properties of the ambient 
pressure organic superconductor beta-(BEDT-TTF):IBr:, 
11:51526 (R;US) 

Magnetism 

Magnetic ordering at low temperatures in some random 

superconducting and insulating compounds, 11:51389 (R;NL) 
Relationships 


Structure-Activity 
organic superconductors: linear-anion control of 


extremely strong coupling, 11:51528 (R;US) 
SUPERCRITICAL FLUID CHROMATOGRAPHY 
Performance 
Performance of capillary restrictors in supercritical fluid 
chromatography, 11:51486 (J;US) 
SUPERLATTICES 
Elasticity 
Effect of strain on the elastic properties of superlattices, 
11:51203 (R;US) 
SUPERNOVAE 
Equations of State 
Critical study of type II vae: equations of state and 
general relativity, 11:52317 (R;US) 
Gravitational Collapse 
Critical study of type II supernovae: equations of state and 
general relativity, 11:52317 (R;US) 
Mass 
Chemical evolution, stellar nucleosynthesis and a variable star 
formation rate, 11:52332 (R;US) 
Nucleosynthesis 
Chemical evolution, stellar nucleosynthesis and a variable star 
formation rate, 11:52332 (R;US) 
SUPERSYMMETRY 
Properties of supersymmetric particles and processes, 11:52547 
(RA;US) 
Signatures of supersymmetry in e*~ collisions, 11:52546 


(RA;US) 
Supersymmetry: experimental signatures at hadron colliders, 
11:52550 (RA;US) 
Supersymmetry at very high energies, 11:52552 (RA;US) 
Superworlds/hyperworlds, 11:52551 (RA;US) 
What if the Higgsino is the lightest supersymmetric particle, 
11:52548 (RA;US) 
Dirac Equation 
in a first-order Dirac equation for a Landau- 
Hall system, 11:52573 (J;NL) 
Invariance Principles 
Experimental consequences of R-parity breaking, 11:52549 
(RA;US) 
Reviews 
Introduction to supersymmetry, 11:52543 (RA;US) 
Scalar Fields 
What are the values of the theta parameter, 11:52545 (RA;US) 
Space-Time 
Guided tour of superspace, 11:52544 (RA;US) 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPORTS 
See also FUEL RACKS 


Thermal shield support 
reactors, 11:50509 (R;US) 
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1985-August 30, 1986, 11:49684 os 
SURFACE FINISHING 
See also ETCHING 
Energy Consumption 
ing, finishing and coating: state-of-the-art assessment. Final 
report, 11:51218 (R;US) 
SURFACE MINING 
Dusts 
Investigation of quartz dust sources and control mechanisms on 
surface-coal-mine operations. Volume 1. Results, analysis, 
and conclusions. Open File Report, June 1984-March 1086, 
11:49703 (R;US) 
Investigations of quartz dust sources and control mechanisms 
on surface-coal-mine operations. Volume 2. A; 
Open file report, June 1984-March 1986, 11:49704 (R;US) 


Ton exchange and soil attenuation of Gulf Coast and Great 
Plains soils. Quarterly report, April 1-June 30, 1986, 11:49699 
(R;US) 

SURFACE TREATMENTS 
Evaluation 

Adhesive and surface preparation evaluation for stainless steel 

used in electrical assemblies, 11:51194 (R;US) 
SURFACE WATERS 


See also COASTAL WATERS 
ESTUARIES 
STREAMS 
SWIMMING POOLS 
WATER RESERVOIRS 


Acidification 
Elemental tracers of source regions of contaminants in 
precipitation. Fifth status report, 1 November 1984-31 
October 1986, 11:51966 (R;US) 


Maryland. Final report, November isas-Agdd 1985, 11:52094 
(R;US) 


Radioactivity 
Environmental surveillance for the EG and G Idaho 
Radioactive Waste Management areas at the Idaho National 
Laboratory. Annual report 1985, 11:50153 
(R;US) 


Middlesex Sampling Plant and Middlesex Municipal Landfill. 
Annual site environmental report, calendar year 1985. 
Formerly Utilized Sites Remedial Action Program 
(FUSRAP), 11:50173 (R;US) 

Wayne Interim Storage Site. Annual site environmental report, 

calendar year 1985. Formerly Utilized Sites Remedial Action 

Program (FUSRAP), 11:50174 (R;US) 
ater Chemistry 


Annual report 1984 of the Study Group Water Works 
Bodensee-Rhein. The results of physical, 


chemical, bi 
and bacteriological studies of 1984, 11:52111 (R;DE;In 


German) 

SURFACE-ACTIVE AGENTS 

See SURFACTANTS 
SURFACES 
Evaporation 
Spatial and temporal distributions of particulates formed from 

metallic surfaces by laser vaporization, 11:51295 (J;US) 

SURFACTANTS 


Water 


and chemical studies of coal-water mixtures (Triton- 
an lauryl sulfate and cetyltrimethyl bromide), 11:49689 
;US) 
Selection of nonionic surfactants for minimized adsorption and 
maximized solubilization, 11:49818 (BA;US) 
Surfactant-enhanced sodium bicarbonate flooding. Project 
OE6, 11:49774 (R;US) 
Chemical Composition 
Selection of nonionic surfactants for minimized adsorption and 
maximized solubilization, 11:49818 (BA;US) 
Chemical Properties 
Hydrolytic stability of alkylethoxy sulfates, 11:49820 (BA;US) 


Surfactants for EOR: Olefin sulfonate behavior at high 
temperature and hardness, 11:49836 (BA;US) 
Phase Diagrams 
Tricritical points and the design of high-salinity surfactants for 
low-tension enhanced oil recovery, 11:49822 (BA;US) 
Phase Studies 
formulations, 11:49821 (BA;US) 
The effect of pressure and temperature on the phase behavior 
of microemulsions, 11:49835 (BA;US) 
Phase Transformations 
Adjustment of surfactant/polymer interaction 
ccefelanielidiatan taaliae oft ecaamaeetjain 11:49834 
(BA;US) 


Solubility 
Adjustment of surfactant/polymer interaction 
BAUS) Si navpctinde meta deen aenpammatieen asides 
Selection of nonionic surfactants for minimized adsorption and 
maximized solubilization, 11:49818 (BA;US) 


Application of steam foam in the Tia Juana Field, Venezuela: 
Laboratory tests and field results, Se ae 
Effectiveness of screening tests as 
steamflood additives, 11:49813 (BA;US) 
ge ON ce ener 11:49820 (BA;US) 


Slim-tube investigation of CO: foams, 11:49798 (BA;US) 
Thermal Degradation 


Hydrolytic stability of alkylethoxy sulfates, 11:49820 (BA;US) 
paneer a FACILITIES 


 Dennanathaonties af exiles tedlitten ot CUI, 11:50047 
(RA;US) 
Radioactive Waste Management 
Decommissioning of surplus facilities at ORNL, 11:50047 
(RA;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS 
See also SLURRIES 
Densimeters 
Gamma probe for mud density determination: Development, 
testing, and proving in field use, 11:51801 (R;DE;In German) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN 
Air Quality 
Reduced emission of sulfur 1970-1983. Survey of sources, 
11:51980 (R;SE;In Swedish) 


Policy 
Inventory of evaluated documents of energy research, 11:50885 
(R;SE;In Swedish) 
Sweden - energy situation 1984, 11:50853 (R;DE;In German) 
Energy Supplies 
Sweden - energy situation 1984, 11:50853 (R;DE;In German) 
Geothermal Resources 
Geothermal energy magasines in crystalline rock in the middle 
and the south of Sweden. Final report for the Efn project 
4560-271, 11:50370 (R;SE;In Swedish) 
Nuclear Facilities 
Regulations No. 5 of 19 September 1983 of the State Institute 
for Radiation Protection Regulations No. 2 of 
1977 on the limitation of emissions of radioactive substances 
from nuclear power stations, 11:50665 (R;SE;In Swedish) 
Radioactive Waste Disposal 
Concentration and distribution of natural radionuclides at 
Klipperaasen and Bjulebo, Sweden, 11:52061 (R;SE) 


ydraulic conditions: 
test-sites in Sweden, 11:50138 nse) 
Reactor Accidents 
on safety related occurrences and reactor trips January 
1-June 30, 1985, 11:50758 (R;SE) 





SWEDEN 
Reactor Safety 


Reactor Safety 
on safety related occurrences and reactor trips January 
1-June 30, 1985, 11:50758 (R;SE) 
Summary of operating experience at Swedish nuclear power 
plants in 1984, 11:50798 (R;SE) 
SWIERK MARIA REACTOR 
See MARIA REACTOR 
SWIMMING POOL TANK REACTOR AUSTRIA 
See ASTRA REACTOR 


Solar Heating Systems 
Active solar-energy-system design, installation, and 
maintenance manual. Final report, April 1984-March 1986, 
11:50358 (R;US) 
SWISS ORGANIZATIONS 
Research Programs 
ETH Zurich: Research 1983-1985. Institutes’ report, 11:53060 
(R;DE;In German) 


Failures 
Comparison of shock-induced displacements with 


displacements produced by a centrifuge acceleration, 
11:51685 (BA;US) 
Impact Tests 

Centrifuge tests to provide closure bounds for switches 
subjected to random vibration, 11:51684 (BA;US) 

Comparison of shock-induced displacements with 
displacements produced by a centrifuge acceleration, 
11:51685 (BA;US) 

Vibrations 


Centrifuge tests to provide closure bounds for switches 
subjected to random vibration, 11:51684 (BA;US) 
SYMPOSIA 
See MEETINGS 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
Angular Distribution 
Spectral characteristics and power distribution from insertion 
devices on a 6 to 7 GeV storage ring, 11:51775 (R;US) 


Optics 
ieteien teei 1 diati sii lation of 
performance with metrology, 11:51844 (R;US) 
SYNCHROTRON RADIATION SOURCES 
See also NSLS 
Beam Injection 
Positron injection linac system for the Argonne Light Source, 
11:51739 (R;US) 


1-2 GeV synchrotron radiation 
Laboratory, 11:51758 (R;US) 
Research Programs 
Stanford Synchrotron Radiation 
for 1985, 11:51781 (R;US) 
INS 


facility at Lawrence Berkeley 


See also BROOKHAVEN AGS 
CERN SPS SYNCHROTRON 
FERMILAB ACCELERATOR 


NSLS 
SATURNE II 
Meson Factories 


High intensity proton synchrotron, 11:51721 (R;CA) 
SYNTHESIS GAS 


Measurements of absorption and equilibria 
between synthetic gas and hydrocarbons with Lewis acids at 
high pressures, 11:49667 (R;DE;GE) 

Chemical Reactions 

Feasibility study regarding the production of 1000 t/d 
ammonia on the basis of fluid bed 
HTW-Process) of peat. Final report, 11:49644 (R;DE;In 
German) 


Measurements of absorption and chemisorption equilibria 
between synthetic gas and hydrocarbons with Lewis acids at 
ae (R;DE;GE) 


ERA-11/22 / 3368 


Composition 
Overview of biomass thermochemical liquefaction research 
sponsored by the US Department of Energy, 11:50326 
(R;US) 
Coordinated Research 
CEC sub-programme of R and D on new energy vectors. 
Redefinition of tasks. Final report, 11:50886 (R;DE) 
Energy Policy 
Comprehensive strategy report, 11:50926 (R;US) 
Eavironmental Impacts 
Health and Environmental Research: summary of 
accomplishments. Volume 2, 11:52215 (R;US) 
Health Hazards 
Health and Environmental Research: summary of 
accomplishments. Volume 2, 11:52215 (R;US) 
SYNTHETIC FUELS CORPORATION 
Legislation 
Summary of major provisions of Title 1 of the Energy Security 
Act (p.1. 96-294), 11:50921 (R;US) 
United States Synthetic Fuels Corporation annual report, 1983, 
11:50927 (R;US) 


Planning 
Comprehensive strategy report, 11:50926 (R;US) 
Program Management 
United States Synthetic Fuels Corporation annual report, 1983, 
11:50927 (R;US) 
United States Synthetic Fuels Corporation annual report, 1984, 
11:50928 (R;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 


T 


TAILINGS 
Solid residue separated in the preparation of various products. 
See also MILL TAILINGS 
Drainage 
Dewatering tailings impoundments: interior drains, 11:50122 
(R;CA) 
Radioactive Waste Disposal 
Development of the disposal technology research component 
of the National Uranium Tailings Program. Final report, 
11:50124 (R;CA) 


Sub-aerial tailings deposition, 11:50121 (R;CA) 
TANDEM MIRROR DEVICES 
See TMR REACTORS 


TMX DEVICES 
TANDEM MIRROR TYPE REACTORS 


Prior to September 1983 this concept was indexed to TMX 
DEVICES. 
See also TMX DEVICES 
ECR Heating 
Azimuthal non-uniformities induced by ICH and ECH in the 
RFC-XX mirror plasma, 11:52791 (J;AT) 
ICR Heating 
Azimuthal non-uniformities induced by ICH and ECH in the 
RFC-XX mirror plasma, 11:52791 (J;AT) 
Particle Losses 
Azimuthal non-uniformities induced by ICH and ECH in the 
RFC-XX mirror plasma, 11:52791 (J;AT) 
TANK FARMS 
See STORAGE FACILITIES 
TANKS 
Leaks 
Subsurface distribution of hydrocarbons in the Building 403 
Area at LLNL, 11:52048 (R;US) 
TANTALUM 
Sound Waves 
High temperature sound speed measurements in expanded 
liquid tantalum, 11:51273 (R;US) 
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Surfaces 
‘Spatial and temporal distributions of particulates formed from 
~ metallic surfaces by laser vaporization, 11:51295 (J;US) 
TANTALUM 181 TARGET 
Antiproton Reactions 
Production of high energy density in anti N-nucleus 
interactions, 11:52687 (R;US) 
Silicon 28 Reactions 
Investigations of nuclear structure and nuclear reactions 
induced by complex projectiles, 11:52579 (R;US) 
TANTALUM ALLOYS 
Physical Radiation Effects 
i tensile properties of irradiated Nb-1Zr, 
PWC-11, and T-111, 11:50591 (RA;US) 
TANTALUM BORIDES 
Crystal Structure 
Structure, defects and properties of some refractory borides, 
11:51330 (RA;AT) 
Microhardness 
High-temperature microhardness of some materials 
as measured on single crystals, 11:51352 (RA;AT) 
TANTALUM CARBIDES 
Electronic Structure 
Defect states in substoichiometric tantalum carbide, 11:51354 
G;Us) 
studies of electron density, lattice vibrations and 
interdiffusion in some transition metal carbides, 11:51348 
(RA;AT) 
Lattice Vibrations 
Diffraction studies of electron density, lattice vibrations and 
interdiffusion in some transition metal carbides, 11:51348 
(RA;AT) 
Microhardness 
High-temperature microhardness of some 
as measured on single crystals, 11:51352 (RA;AT) 
Order-Disorder Transformations 
tal and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MzC and M:N, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 
(RA;AT) 


Diffraction studies of electron density, lattice vibrations and 
interdiffusion in some transition metal carbides, 11:51348 
(RA;AT) 

Photoelectron Spectroscopy 

Defect states in substoichiometric tantalum carbide, 11:51354 

(J;US) 
Thermal 

Thermal expansion studies on the subcarbides of the group V- 

VI transition metals, 11:51347 (RA;AT) 
TANTALUM IODIDES 
Phase Transformations 
Change in Raman spectra of (TaSe,)aI induced by the Peierls 
transition, 11:51408 (RA;AT) 
Raman Spectra 
Change in Raman spectra of (TaSe,)sI induced by the Peierls 
T) 


materials 


characterization of new oxynitrides with 
perowskite structure, 11:51338 (RA;AT) 
Order-Disorder Transformations 


Order and disorder in transition metal carbides and nitrides: 
experimental and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MsC and MN, where M is a 
transition metal of the columa Hl, IV, V and VI), 11:51329 


ization of new 
perowskite structure, 11:51338 (RA;AT) 
TANTALUM SELENIDES 
Crystal Structure 
Three-nuclear Ta-clusters in the commensurate CDW-States of 
2H-TaS, and 2H-TaSee, 11:51403 (RA;AT) 


Crystal-Phase Transformations 


Hyperfine spectroscopic study of polymorphic phase 
transitions in TaS, and TaSez, 11:51405 (RA;AT) 
Neutron Reactions 
Inelastic neutron ing of the low-dimensional conductors 
(TaSes)aI and MosOzs, 11:51321 (R;US) 
TANTALUM SULFIDES 
Crystal Structure 


Electron microscopy 
11:51422 (RA;AT) 
Three-nuclear Ta-clusters in the commensurate CDW-States of 
2H-TaS, and 2H-TaSes, 11:51403 (RA;AT) 
Crystal-Phase Transformations 
Hyperfine spectroscopic study of polymorphic phase 
transitions in TaS, and TaSes, 11:51405 (RA;AT) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARGET CHAMBERS 
Construction 
Nova two-beam target chambers: mechanical plan, 11:52896 
(RA;US) 


Design 
10-MJ laser targets chamber options, 11:53005 (RA;US) 
Nova targets: nova cryogenic target support system, 11:52921 
(RA;US) 
Nova two-beam target chamber: system performance, 11:52895 
(RA;US) 
Nova two-beam target chambers: mechanical plan, 11:52896 


(RA;US) 
Frequency Response Testing 
Modal testing and analysis of Nova laser structures, 11:53027 
(BA;US) 
Hot Gas Cleanup 
Cascade reactor: chamber clearing time, 11:53001 (RA;US) 
Installation 
Nova target systems, 11:52887 (RA;US) 
Operation 


Nova target systems, 11:52887 (RA;US) 
Seismic Effects 
Modal testing and analysis of Nova laser structures, 11:53027 
(BA;US) 


Specifications 
Nova two-beam target chamber: introduction, 11:52894 


and diffraction of modulated structures, 


(RA;US) 
Nova two-beam target chamber: system performance, 11:52895 
(RA;US) 
Stress Analysis 
Cascade reactor: Chamber structural design, 11:52993 (RA;US) 
Uses 
Nova two-beam target chamber: introduction, 11:52894 
(RA;US) 
TARGETS 
See also ALUMINIUM 27 TARGET 





Recovery 
Precipitation methods of recovery of Tc-99 from soluble waste, 
11:50107 (R;US) 
COMPOUNDS 
Liquid Column Chromatography 
Development of more efficacious Tc-99m organ imaging 
agents for use in nuclear medicine by analytical 
characterization of radiopharmaceutical mixtures. Final 
MOLYBDENUM 100 TARGET report, May 1, 1983-August 31, 1986, 11:52142 (R;US) 
NEODYMIUM 150 TARGET Tissue Distribution 
Development of more efficacious Tc-99m organ imaging 
agents for use in nuclear medicine by analytical 
characterization of radiopharmaceutical mixtures. Final 
report, May 1, 1983-August 31, 1986, 11:52142 (R;US) 
TECHNOLOGY ASSESSMENT 
Institutional Factors 
Technology assessment as an instrument for political control of 
technical change. 2. Rev. ed. , 11:52117 (R;DE;In German) 
Political Aspects 
Technology assessment as an instrument for political control of 
technical change. 2. Rev. ed. , 11:52117 (R;DE;In German) 
TECHNOLOGY UTILIZATION 
Technology applications bulletin, 11:53049 (R;US) 
Economic Policy 
Preventive environmental policy and technology adaptation, 
11:52112 (R;DE;In German) 


Financing 
Government support of clean technology research in West 
Germany: Some evidence, 11:50867 (R;DE) 


Implementation 
Implementation of research and development, 11:50923 
(RA;US) 
Public Relations 
Technology assessment as an instrument for political control of 


YTTERBIUM 174 TARGET 
YTTRIUM 89 TARGET : = ‘DE: 
maceuieedaaer technical change. 2. Rev. ed. , 11:52117 (R;DE;In German) 


Sociology 
Design Technology assessment as an instrument for political control of 
Experiment NA 38: a study of high energy nucleus-nucleus technical change. 2. — ed. , 11: 52117 (R-DE;In German) 
interactions. Progress report, 11:51796 (R;US) TELEMETRY 
Pebricatio a ; Real Time Systems 
Multilayer polymer microspot targets, 11:52920 (RA;US) Telemetry data compression resulting from a real-time digital 


Stripper foils and nuclear target production, 11:51742 (RA;BR) — 11:51674 (R;US) 
T 


esting 
Experiment NA 38: a study of high energy nucleus-nucleus 
interactions. Progress report, 11:51796 (R;US) 
TAU NEUTRINOS 
Rest Mass 
Limits on the tau neutrino mass, 11:52475 (RA;US) 
TEARING INSTABILITY 
Stabilization 
Stabilization of the tearing mode by turbulent diffusion and 
runaway electrons, 11:52748 (R;US) 


Solubility Archaean gold-telluride-sulphide and gold-telluride 
Modelling interaction of deep groundwaters with bentonite and mineralisation of a multiple stage hydrothermal vein deposit 
radionuclide speciation, 11:50115 (R;CH) at the Commoner Mine, Zimbabwe, 11:52304 (RA;ZA) 
Tuff reaction vessel experiment, 11:51442 (R;US) TELLURIUM ALLOYS 
TECHNETIUM 99 Magnetic Susceptibility 
Magnetic and thermoelectric properties of single crystal CoTe 


ae Uses 
Clinical relevance of immunoscintigraphy using Tc-99m and NiTe, 11:51264 (RA;AT) 


labelled anti melanoma antibodies, 11:52148 (RA;CH;In Phase Diagrams 
German) On the vanadium - tellurium phase diagram, 11:51256 (RA;AT) 
Geochemistry Seebeck Effect 
Geochemical models of mobility of components from low-level Magnetic and thermoelectric properties of single crystal CoTe 
waste disposal sites, 11:50151 (RA;US) and NiTe, 11:51264 (RA;AT) 
Ton Exchange TELLURIUM COMPOUNDS 
Ton exchange removal of technetium from salt solutions, See also TELLURIDES 
11:50106 (R;US) Crystal Structure 
Recent developments in solid state magnetism with special 
methods of recovery of Tc-99 from soluble waste, reference to transition metal compounds, 11:51254 (RA;AT) 
110107 GUS) Magnetism 
Radiochemistry Recent developments in solid state magnetism with special 
Development of more efficacious Tc-99m organ imaging reference to transition metal compounds, 11:51254 (RA;AT) 
agents for use in nuclear medicine by analytical Phase 


Diagrams 
characterization of radiopharmaceutical mixtures. Final eee ee with special 
report, May 1, 1983-August 31, 1986, 11:52142 (R;US) reference to transition metal eagena 11:51254 (RA;AT) 
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TEMPERATURE (NEUTRON) 
See NEUTRON TEMPERATURE 
TENDONS (STRUCTURAL) 
See CABLES 
TENNESSEE 
Forests 
Forestry inventory statistics for a six-county area in 
Southeastern Tennessee. Forestry Bulletin No. 185, 11:50881 
(R;US) 
Geologic Faults 
High-resolution seismic-reflection surveying on Reelfoot Scarp, 
Northwestern Tennessee, 11:52297 (RA;US) 
Microearthquakes and faulting in the area of New Madrid, 
Missouri - Reelfoot Lake, Tennessee, 11:52291 (RA;US) 
Post-Eocene fault near east edge of Reelfoot Rift in 
Lauderdale County, Tennessee, as discovered by gravity, 
earth resistivity surveys, and drilling, 11:52284 (R;US) 
Present-day seismicity and identification of active faults in the 
New Madrid seismic zone, 11:52290 (RA;US) 
Tectonic features of the New Madrid seismic zone from 
seismic-reflection profiles, 11:52293 (RA;US) 
Geologic Structures 
Configuration and deformation of the Paleozoic bedrock 
surface in the New Madrid seismic zone, 11:52296 (RA;US) 
Gravity Surveys 
Northeastern extension of the New Madrid seismic zone, 
11:52298 (RA;US) 
Heat Flow 
Heat flow in the upper Mississippi Embayment, 11:52299 
(RA;US) 
Magnetic Surveys 
Magnetic basement in the upper Mississippi Embayment region 
- a preliminary report, 11:52292 (RA;US) 
Northeastern extension of the New Madrid seismic zone, 
11:52298 (RA;US) 


Microearthquakes 
Microearthquakes and faulting in the area of New Madrid, 
Missouri - Reelfoot Lake, Tennessee, 11:52291 (RA;US) 
Rift Zones 
One-dimensional gravity calculation and Paleozoic structure 
and plutons at Reelfoot Scarp, 11:52285 (R;US) 
Seismic Surveys 
Configuration and deformation of the Paleozoic bedrock 
surface in the New Madrid seismic zone, 11:52296 (RA;US) 
High-resolution seismic-reflection surveying on Reelfoot Scarp, 
Northwestern Tennessee, 11:52297 (RA;US) 


Seismicity 

Present-day seismicity and identification of active faults in the 
New Madrid seismic zone, 11:52290 (RA;US) 

Radon emanation in the New Madrid seismic zone, 11:52300 
(RA;US) 

Study of seismicity and earthquake hazard in northern 
Alabama and adjacent parts of Tennessee and Georgia. 
Summary report covering May 1980-July 1985, 11:52286 
(R;US) 

Tectonic features of the New Madrid seismic zone from 
seismic-reflection profiles, 11:52293 (RA;US) 

Wood Products Industry 
Disectory of Tennessee's forest industries, 1985, 11:53052 


1985 power program summary. Volume I, 11:50947 (R;US) 
Management 


Energy management annual report, fiscal year 1985, 11:50910 
(R;US) 
Load Analysis 
Load forecast and power supply summary prepared for fiscal 
year 1987, 11:50946 (R;US) 
Load Management 
Tennessee Valley Authority’s (TVA) load control programs: 
past and future, 11:50448 (RA;US) 
Power Generation 
Load forecast and power supply summary prepared for fiscal 
year 1987, 11:50946 (R;US) 
Test Facilities 
Power system and electronics facilities, 11:53053 (R;US) 


TERBIUM 155 
High Spin States 
Deexcitation of the complete fusion nucleus /sup 155/Tb, 
11:52648 (J;US) 
TERBIUM 159 TARGET 
Fluorine 19 Reactions 
Investigations of nuclear structure and nuclear reactions 


ee 11:52579 (R;US) 
TERBIUM ALLO 


Magnetism 
Magnetic ordering in intermetallics of the ThCr2Siz type, 
11:51252 (RA;AT) 
TERBIUM CARBIDES 
Order-Disorder Transformations 
Order and disorder in transition metal carbides and nitrides: 
i and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MeC and M:N, where M is a 
transition metal of the column III, [V, V and VI), 11:51329 
(RA;AT) 
TERBIUM COMPOUNDS 
See also TERBIUM CARBIDES 
TERBIUM NITRIDES 
TERBIUM OXIDES 
TERBIUM PHOSPHIDES 
Crystal Structure 
New ReRhi2X7 
type, 11:51417 (RA;AT) 
Lattice Parameters 
New ReRhi2X7; compounds 
type, 11:51417 (RA;AT) 
TERBIUM NITRIDES 
Order-Disorder Transformations 
Order and disorder in transition metal carbides and nitrides: 
and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MaC and MeN, where M is a 
transition metal of the column III, [V, V and VI), 11:51329 


structurally related to ZraFei2P; 


structurally related to Zr2Fe:2P; 


(RA;AT) 
TERBIUM OXIDES 
Color 
Oxides MsSbsOi2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 
(RA;AT) 


Crystal Structure 
Oxides MsSbs0:2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm,Yb,Lu), 11:51333 
(RA;AT) 


TERBIUM PHOSPHIDES 
Crystal Structure 
Preparation and crystal structure of HoCosP2 and 
isotypiclanthanoid cobalt phosphides, 11:51414 (RA;AT) 
Lattice Parameters 
Preparation and crystal structure of HoCosP2 and 
isotypiclanthanoid cobalt phosphides, 11:51414 (RA;AT) 


See also CAROTENOIDS 


Regulation of terpene metabolism. Progress report, 1983, 
11:52122 (R;US) 


Metabolism 
[Regulation of terpene metabolism]. Progress report, 11:50317 


(R;US) 
ion of terpene metabolism. Progress report, 1983, 
11:52122 (R;US) 


Acidification 
Effects of nitrogen deposition on the acidification of terrestrial 
and aquatic ecosystems, 11:52044 (R;SE) 


Monitoring 
Towards monitoring of long-tem trends in terrestrial 
ecosystems, 11:52037 (J;CH) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
See also TRITIUM SYSTEMS TEST ASSEMBLY 
Construction 
Environmental assessment for the LGF Spill Test Facility at 
Frenchman Flat, Nevada Test Site, 11:49896 (R;US) 





Standards for pressure drop testi 
HEPA filters, 11:51582 (R;US) 
Modifications 
Computerized improvements to the single-stage gas gun (At 
Shock Thermodynamics Applied Research (STAR) facility), 
11:53051 4R;US) 
Reactor Safety Experiments 
Environmental qualification testing at the Ohio State 
University, 11:50717 (RA;US) 
TEST WELLS 
See EXPLORATORY WELLS 
TESTING (MATERIALS) 


of filters as applied to 


Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 12, May 1-July 31, 1986, 11:49657 (R;US) 
TEXAS 
Additives 
Field-scale polymer flooding at remote site presents special 
challenges, 11:49791 (BA;US) 
Low-Level Radioactive Wastes 
Transportation of low-level radioactive waste in Texas: 
statutory framework, issues, and recommendations, 11:49953 
(RA;US) 
Oil Fields 
Field-scale polymer flooding at remote site presents special 
challenges, 11:49791 (BA;US) 
Radioactive Waste 
Characterization plan for a low-level radioactive waste site in 
Texas, 11:50062 (RA;US) 
Waste Disposal 
CERCLA report. Phase 1: installation assessment, 11:49885 
(R;US) 
Water Resources 
Field-scale polymer flooding at remote site presents special 
challenges, 11:49791 (BA;US) 
TEXAS COLLEGE STATION TRAINING REACTOR 
See NSCR REACTOR 
TEXTILES 
Tensile Properties 
Strength of Kevlar narrow fabrics as influenced by folding and 
compression in the presence of moisture, 11:51366 (R;US) 
TFCX REACTORS 
Performance 
Plasma performance of Tokamak Fusion Core Experiment and 
joint European torus with sawtoothing, 11:52787 (J;US) 
Research Programs 
Plasma performance of Tokamak Fusion Core Experiment 
joint European torus with sawtoothing, 11:52787 (J;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Plasma 
Model of detached plasmas, 11:52782 (R;US) 
First Wall 
Calculated particle inventories in the TFTR moveable limiter 
and first wall, 11:52875 (R;US) 
Limiters 
Calculated particle inventories in the TFTR moveable limiter 
and first wall, 11:52875 (R;US) 
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THALLIUM 
Scattering Lengths 
Precise measurement of the coherent scattering length of liquid 
metals with the neutron-gravitation refractometer, 11:52713 
(R;DE;In German) 
ISOTOPES 


Nuclear structure from radioactive decay. Annual progress 
report, 11:52581 (R;US) 
Nuclear Models 
Nuclear structure from radioactive decay. Annual progress 
report, 11:52581 (R;US) 
THALLIUM TELLURIDES 
Crystal Structure 
New ternary chalcogenides of the coinage metals with thallium 
or alkali metals, 11:51404 (RA;AT) 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL CONDUCTIVITY 
Measuring Methods 
Instrumentation for the in-situ measurement of building 
envelopes, 11:51092 (J;US) 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL ENERGY STORAGE EQUIPMENT 


Marketing thermal storage, 11:50452 (RA;US) 
Materials Testing 
Clathrates and conj 
storage, 11:51101 (J;US) 
Research Programs 
Clathrates and conjugating 
storage, 11:51101 (J;US) 
THERMAL INSULATION 
Natural Convection 
Heat transfer characteristics of horizontally oriented multi- 
layered annular insulation, (1). Computer code for numerical 
calculation, 11:50560 (R;JP;In Japanese) 
Performance 
grading thermal performance through building insulation, 
11:50973 (RA;US) 


binaries: New materials for thermal 


binaries: New materials for thermal 


Airborne emissions from power plant cooling towers. Final 
report, 11:52026 (R;US) 
THERMAL POLLUTION (AIR) 


Job-orientated application of colour graphic monitors in power 
pliant control rooms, 11:50422 (R;DE;In German) 


Conference reports of session I, 11:50416 (R;DD;In German) 
Conference reports of session I, 11:50416 (R;DD;In German) 
Job-orientated application of colour graphic monitors in power 


plant control rooms, 11:50422 (R;DE;In German) 
Power Generation 


Conference reports of session I, 11:50416 (R;DD;In German) 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
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CHERNOBYLSK-4 REACTOR 
CONSORT-2 REACTOR 
HNPF REACTOR 

IEAR-1 REACTOR 

INDIAN POINT-1 REACTOR 
MARIA REACTOR 

OKG-1 REACTOR 

PERRY-1 REACTOR 
PERRY-2 REACTOR 
SEQUOYAH-I REACTOR 
SEQUOYAH-2 REACTOR 
SRE REACTOR 


VERMONT YANKEE REACTOR 
VHTR REACTOi 

WWER TYPE REACTORS 
ZION-2 REACTOR 


Transients 
Program for simulation of transients in nuclear reactor cores 
under uniform pressure, 11:50616 (RA;BR;In Portuguese) 
THERMAL SHIELDS 
Corrosion Resistance 
Improvement of corrosion resistance of carbon material against 
air, 11:51435 (R;JP;In Japanese) 


Supports 
Thermal shield support degradation in pressurized water 
reactors, 11:50509 RUS 
THERMAL STORAGE 
See HEAT STORAGE 
THERMIONIC CELLS 
See THERMIONIC CONVERTERS 
THERMIONIC CONVERTERS 
Cathodes 
Annual summary report on thermionic-cathode project. 
Progress report No. 3, 1 September 1984-31 August 1985, 
11:50959 (R;US) 
THERMIONIC GENERATORS 
See THERMIONIC CONVERTERS 
THERMOCOUPLES 


Design 
Effects of thermocouple installation and location on fuel rod 
measurements, 11:50843 (BA;US) 
Performance Testing 
Effects of thermocouple installation and location on fuel rod 
temperature measurements, 11:50843 (BA;US) 
THERMODYNAMIC PROPERTIES 
See also THERMAL CONDUCTIVITY 
Information Needs 
Assessment of thermodynamic data and needs, including their 
economic impact, for development of new fossil fuel refining 
processes, 11:49879 (R;US) 
Information Systems 
Assessment of thermodynamic data and needs, including their 
economic impact, for development of new fossil fuel refining 
processes, 11:49879 (R;US) 
— cs 


™ Aggiamtitn oh stale’ ealip egguechantiaitedagenams Go 
heat transfer constitutive in thermal-hydraulic 
computer codes, 11:50627 (BA;US) 
THERMOELECTRIC CELLS 


Radioisotope Generators 
Radioisotope thermoelectric generators emplaced in the deep 


ocean; recover or di in situ. Research report, May 
1981-March 1982, 11:50259 (R;US) 
Radioisotope Heat Sources 
General-purpose heat source development: Safety Verification 
Test Program. Titanium bullet/fragment test series, 11:50260 
(R;US) 
THERMOLUMINESCENT DOSEMETERS 


Specifications 
Studies on the application of the TL method for dose 
monitoring in large nuclear plants, 11:51809 (R;PL;In Polish) 


THERMONUCLEAR POWER PLANTS 
Cost 
Heavy ion fusion physics issues, 11:53039 (BA;JP) 
Approaches to inherently safe fusion power plants, 
11:53024 (J;US) 
Reactor Safety 
Approaches to achi inherently safe fusion power plants, 
11:53024 (J;US) 
Waveguides 
Design and analysis of ridged waveguides for fusion energy 
applications, 11:52740 (RA;US) 
THERMONUCLEAR REACTOR COOLING SYSTEMS 


Magnetohydrodynamics 
Liquid-metal flow through a thin-walled elbow in a plane 
perpendicular to a uniform magnetic field, 11:52807 (R;US) 
Liquid-metal MHD flow in a duct whose cross section changes 
from a rectangle to a trapezoid, with applications in fusion 
blanket designs, 11:52808 (R;US) 
Materials Testing 
Implications of using 
reactors, 11:53031 (BA;US) 
Pipes 
An assessment of magnetic effects in ferromagnetic 
steels for use in fusion machines, 11:53032 (BA;US) 
Pressure Drop 
Liquid-metal flow in a rectangular duct with a non-uniform 
magnetic field, 11:52809 (R;US) 
Stress Analysis 
An assessment of magnetic effects in ferromagnetic 
steels for use in fusion machines, 11:53032 (BA;US) 
THERMONUCLEAR REACTOR MATERIALS 
Crack Propagation 
Near-threshold fatigue crack 
stainless steel, 11:52856 (RA;US) 
Relationship between J-integral and crack tip opening 
displacement, 11:52823 (RA;US) 
Elasticity 


Carbon and nitrogen on the elastic constants of a stainless steel 
at 4 K, 11:52862 (RA;US) 

Edge stresses in woven laminates at low temperatures, 
11:52872 (RA;US) 

Fracture Properties 

Absence of stretch zones in austenitic stainless steels fractured 
at cryogenic temperatures, 11:52858 (RA;US) 

Alloy 316LN for low temperature structures: a summary of 
tensile and fracture data, 11:52854 (RA;US) 

Effect of prior deformation on the 76-K fracture toughness of 
AISI 304L and AWS 308L stainless steels, 11:52861 
(RA;US) 

Strength and toughness of AISI 304 and 316 at 4 K, 11:52855 
(RA;US) 

Toughness of austenitic stainless steels at 4 K, 11:52857 
(RA;US) 

Gas Production Rates 

Helium production in mixed spectrum reactor-irradiated pure 

elements, 11:52817 (RA;US) 
Embrittlement 


behavior of AISI 316 


Application of hydrogen embrittlement models to the crack 
growth behavior of fusion reactor materials, 11:52822 
(RA;US) 

Internal Friction 

Young modulus and internal friction of a fiber-reinforced 

composite, 11:52871 (RA;US) 


Magnetic Susceptibility 
Effects of interstitial carbon and nitrogen on the low- 
temperature magnetic properties of FCC Fe-Cr-Ni alloys, 
11:52863 (RA;US) 
Materials Testing 
Irradiation effects on organic insulators, 11:52869 (RA;US) 
Proposed standard method for tensile testing of structural 
ee eae 
Screening the performance of organic insulators under 
cryogenic neutron irradiation, 11:52870 (RA;US) 
The use of small-scale specimens for testing irradiated material, 
11:53026 (B;US) 





Mechanical Properties 
Mechanical 
11:52821 (RA;US) 
Microstructure 


property variations in HT-9, 


property variations in HT-9, 
11:52821 (RA;US) 


Nucleation 
Numerical simulation of void nucleation and growth under 
cyclic fusion irradiation conditions, 11:53030 (BA;US) 
Physical Radiation Effects 
i of a composite model of microstructural 
evolution, 11:52824 (RA;US) 

Damage analysis and fundamental studies. Quarterly 
report, October-December 1985, 11:51205 (R;US) 

Effects of low doses of 14 MeV neutrons on the tensile 
properties of various commercial copper alloys, 11:52828 
(RA;US) 

Electron irradiation studies of Fe-Cr-Mn and Fe-Cr-Ni alloys, 
11:52820 (RA;US) 

Ion-induced spinodal-like compositional micro-oscillations in 
Fe-35Ni and its consequences on phase stability, 11;52825 
(RA;US) 

Irradiation effects on organic insulators, 11:52869 (RA;US) 

pamtomnees of insulators under 


a the organic 
neutron irradiation, 11:52870 (RA;US) 
Stability dur during thermal annealing of 
in Fe-35.5Ni-7.5Cr during neutron irradiation, 
11:52826 (RA;US) 

Swelling of Fe-Mn and Fe-Cr-Mn alloys at high neutron 
fluence, 11:52819 (RA;US) 

Swelling of copper-aluminum and copper-nickel alloys in 
FFTF-MOTA at ~450°C, 11:52827 (RA;US) 

The development of austenitic steels for fast induced- 
radioactivity decay for fusion reactor applications, 11:53029 
(BA;US) 

Radiation Effects 


The use of small-scale specimens for testing irradiated material, 
11:53026 (B;US) 


Prospects for reduced activation alloys, 11:52818 (RA;US) 
Tensile Properties 
Alloy 316LN for low temperature structures: a summary of 
tensile and fracture data, 11:52854 (RA;US) 

Low temperature deformation of copper and an austenitic 
stainless steel, 11:52859 (RA;US) 

Low temperature tensile characteristics of copper and 
aluminum, 11:52860 (RA;US) 

Welded Joints 

Manganese and nitrogen in stainless steel SMA welds for 

cyrogenic service, 11: 52865 (RA;US) 
for austenitic stainless steel 
welds at 4 K, 11:52866 (RA;US) 

Tensile, fatigue, and fracture properties of an Fe-18Cr-16Ni- 
6.5Mn-2.4Mo fully austenitic SMA weld at 4 K, 11:52868 
(RA;US) 

Tensile and fracture properties of an Fe-18Cr-20Ni-5Mn-0.16N, 
11:52867 (RA;US) 

Yield Strength 

Strength and toughness of AISI 304 and 316 at 4 K, 11:52855 

(RA;US) 
Young Modulus 
Young modulus and internal friction of a fiber-reinforced 
composite, 11:52871 (RA;US) 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
Reactor Materials 

Low-Z material for limiters and wall surfaces in JET: 

beryllium and carbon, 11:52852 (R;GB) 
THERMONUCLEAR REACTORS 

pi ees. «padi: nade mace later tame 

thermonuclear reactors are d 
See also ae 
LASER 


Inertial fusion power for space applications, 11:53021 (R;US) 
Breeding Blankets 
Compatibility of ferritic steels with sintered LieO pellets in a 
flowing helium environment, 11:53034 (BA;US) 


Tensile behavior of three commercial ferritic steels after low- 
temperature irradiation, 11:53037 (BA;US) 
Control Theory 
Optimal control theory applied to fusion thermal stabilization, 
11:52745 (RA;US) 


Analysis of modal characteristics of coolant tubes for inertial 
fusion applications, 11:53028 (BA;US) 


Economics 
Optimal control theory applied to fusion thermal stabilization, 
11:52745 (RA;US) 


Turbostar: an ICF reactor using both direct and thermal power 
conversion. Revision 1, 11:53017 (R;US) 
First Wall 
Tensile behavior of three commercial ferritic steels after low- 
temperature irradiation, 11:53037 (BA;US) 
Materials Testing 
Hydrogen embrittlement of a 12 Cr-1 Mo steel, 11:53035 
(BA;US) 
Microstructure of HFIR-irradiated 12 Cr-1 MoVW ferritic 
steel, 11:53036 (BA;US) 
Pellet Injection 
International pellet fueling workshop, 11:52815 (R;US) 
Studies of pellet acceleration with arc discharge heated 
propellants, 11:52814 (R;US) 


Analysis of modal characteristics of coolant tubes for inertial 
fusion applications, 11:53028 (BA;US) 
Radioactive Waste Management 
Control of activation levels to simplify waste management of 
fusion reactor ferritic steel components, 11:53033 (BA;US) 
Research Programs 
Fusion technology program. Semi-annual report January-June 
1984, 11:52835 (R;NL) 
Tandem Mirrors 
Calculations of ion trapping rates in tandem mirror reactors, 
11:52741 (RA;US) 


On the analysis for thermo-hydraulic characteristics in nuclear 
reactors, 11:50501 (RA;JP;In Japanese) 
Wall Effects 
Hydrogen recycling on solid surfaces exposed to a low 
pressure plasma, 11:52838 (RA;AT) 
INUCLEAR WEAPO 


THIOPHOSPHORIC ACID ESTERS 
Solvent Properties 
Solvent extraction of uranium, thorium and rare earths with 
dialkyldithiophosphoric acids. Final report for the period 1 
August 1982-31 August 1985, 11:51461 (R;AT) 
THORIUM 228 
Alpha Spectroscopy 
Report on intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 
Dissolution 
Alpha-recoil effect on the dissolution of betafite: rapid natural 
annealing of radiation damage within a metamict phase, 
11:50162 (J;US) 
Gamma Spectroscopy 
Report on intercomparison IAEA/SD-N-2 of radionuclide 
measurements in marine sediment sample, 11:51477 (R;XA) 
THORIUM 230 
Dissolution 
Alpha-recoil effect on the dissolution of betafite: rapid natural 
ing of radiation damage within a metamict phase, 
11:50162 (J;US) 


241 /°Th ratio as an indicator of redox state, and Us, Th, 
and Ra behavior in Briney aquifers, 11:50163 (J;US) 
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THORIUM 232 
Dissolution 
Alpha-recoil effect on the dissolution of betafite: rapid natural 
annealing of radiation damage within a metamict phase, 
11:50162 (J;US) 
Radioactive Waste Disposal 
11:50083 (RA;US) 
THORIUM 232 TARGET 
Neutron Reactions 
Neutron scattering studies in the actinide region. Progress 
report, December 1, 1985-July 30, 1986, 11:52665 (R;US) 
THORIUM ALLOYS. 


Structure 
Origin of the structural distortion between phase I’ and I in 
SnMsRh,Sniz compounds, 11:51260 (RA;AT) 


Magnetic ordering at low temperatures in some random 
superconducting and insulating compounds, 11:51389 (R;NL) 


Magnetic ordering at low temperatures in some random 
ucting and insulating compounds, 11:51389 (R;NL) 


Structure, defects and properties of some refractory borides, 
11:51330 (RA;AT) 
THORIUM CARBIDES 
Order-Disorder Transformations 
tal and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MsC and MsN, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 
(RA;AT) 
THORIUM ISOTOPES 
See also THORIUM 228 
THORIUM 230 
THORIUM 232 
E1-Transitions 
Low-energy collective El mode in nuclei, 11:52692 (J;NL) 
X-Ray Spectra 
Ionization cross section measurement of heavy atom L levels 
(Z> =72) with Americium 241 y radiation at 59.6 keV, 
11:52362 (R;FR;In French) 


Order and disorder in transition metal carbides and nitrides: 
tal and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MsC and M:N, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 


(RA;AT) 
THORIUM OXIDES 
See also ZIRCONOLITE 
Natural Occurrence 
Uranium and thorium distribution in the Contreberg granite, 
Darling, 11:49919 (RA;ZA) 
THORIUM-HOCHTEMPERATUR PROTOTYPE REACTOR 
See THTR-300 REACTOR 
THREE MILE ISLAND-1 REACTOR 
Dauphin County, Pennsylvanai, USA 
Blowdown 


TRAC analysis of steam generator overfill transients for TMI- 
1, 11:50821 (BA;US) 
ECCS 
TRAC analysis of steam generator overfill transients for TMI- 
1, 11:50821 (BA;US) 
Environmental Impacts 
Health impact of the accident at the Three Mile Island Nuclear 
Power Station, 11:50664 (RA;US) 
Health Hazards 
Health impact of the accident at the Three Mile Island Nuclear 
Power Station, 11:50664 (RA;US) 
Pumps 
TRAC analysis of steam generator overfill transients for TMI- 
1, 11:50821 (BA;US) 
Steam Generators 
TRAC analysis of steam generator overfill transients for TMI- 
1, 11:50821 (BA;US) 


THREE MILE ISLAND-2 REACTOR 
Dauphin County, Pennsylvania, USA 


Core condition and accident scenario, 11:50705 (RA;US) 
TMI-2 Accident Evaluation Program Sample Acquisition and 
examination plan, 11:50707 (RA;US) 
TMI-2 core debris analysis, 11:50710 (RA;US) 
Demineralizers 
Development of a process flowsheet for the elution of 
radiocesium from the TMI-2 makeup and 
demineralizers. Volume 2, 11:50728 (R;US) 
Environmental Impacts 
Health impact of the accident at the Three Mile Island Nuclear 
Power Station, 11:50664 (RA;US) 
Fission Product Release 
Fission product transport at Three Mile Island, 11:50711 
(RA;US) 
Fission product and core material behavior, 11:50712 (RA;US) 
Fission product transport at Three Mile Island, 11:50726 
(R;US) 
Health Hazards 
Health impact of the accident at the Three Mile Island Nuclear 
Power Station, 11:50664 (RA;US) 
Pressurizers 
TMI-2 pressurizer-level response, 11:50708 (RA;US) 
Radionuclide Migration 
Fission product transport at Three Mile Island, 11:50726 
(R;US) 
Reactor Accidents 
Core condition and accident scenario, 11:50705 (RA;US) 
Core relocation phenomenology, 11:50713 (RA;US) 
11:50714 (RA;US) 
Fission product transport at Three Mile Island, 11:50711 
(RA;US) 
Fission product and core material behavior, 11:50712 (RA;US) 
TMI-2 accident evaluation program overview, 11:50706 
(RA;US) 


TMI-2 core debris analysis, 11:50710 (RA;US) 
TMI-2 pressurizer-level response, 11:50708 (RA;US) 
TMI SPND interpretation, 11:50709 (RA;US) 
Reactor Components 
TMI-2 Accident Evaluation Program Sample Acquisition and 
examination plan, 11:50707 (RA;US) 
Reactor Core Disruption 
Chemical interaction between core and structural materials, 
11:50715 (RA;US) 
Core relocation phenomenology, 11:50713 (RA;US) 
Debris thermal interaction with lower plenum structures, 
11:50714 (RA;US) 
Reactor Cores 
Fission product transport at Three Mile Island, 11:50726 
(R;US) 
Self-Powered Neutron Detectors 
TMI SPND interpretation, 11:50709 (RA;US) 
THRESHOLD DETECTORS 
Operation Sandstone. Scientific Director's report of atomic 
weapon tests. Annex 4. Part 1. Threshold detector 
measurement of high-energy neutrons. Sandstone report No. 
18, 11:51904 (R;US) 
THRUSTERS 
See also ION THRUSTERS 
Radiation Hardening 
ees 4 ee 
thruster electronic subsystem. Volume 1. Final report, 5 
September 1979-31 March 1980, 11:51840 (R;US) 
THTR-300 REACTOR 
Hammuentrop, North Rhein Westfalia, Federal Republic of 
Germany 


Reactivity Worths 
Core physics tests of THTR pebble bed core at zero power, 
11:50555 (RA;XA) 





THTR-300 REACTOR 
Reactor Cores 


Reactor Cores 
Core physics tests of THTR pebble bed core at zero power, 
11:50555 (RA;XA) 
Reactor Fueling 
Core physics tests of THTR pebble bed core at zero power, 
11:50555 (RA;XA) 
Reactor Start-Up 
Core physics tests of THTR pebble bed core at zero power, 
11:50555 (RA;XA) 
Temperature Coefficient 
Core physics tests of THTR pebble bed core at zero power, 
11:50555 (RA;XA) 
THULIUM OXIDES 
Color 
Oxides MsSbsOi2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 
(RA;AT) 


Crystal Structure 
Oxides MsSbsO0:2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm,Yb,Lu), 11:51333 


Preparation and —— structure of HoCosP2 and 
isotypiclanthanoid cobalt phosphides, 11:51414 (RA;AT) 
Lattice Parameters 
Preparation and crystal structure of HoCosP2 and 
isotypiclanthanoid cobalt phosphides, 11:51414 (RA;AT) 
THYROID 
Activation Analysis 
In vivo analysis at the Service Hospitalier Frederic Joliot 
(1965-1981), 11:51467 (RA;XA) 
TIGHT SANDS 


See SANDSTONES 
TIME PROJECTION CHAMBERS 
See PROJECTION SPARK CHAMBERS 
TIME-OF-FLIGHT SPECTROMETERS 
Calibration 
Compact time-of-flight energy analyser of high resolution, 
11:51832 (R;NL) 


Calculation of the acceptance in mass and angle for the double- 
arm time-of-flight spectrometer DEMAS, 11:52592 
(R;DD;In German) 

Compact time-of-flight energy analyser of high resolution, 
11:51832 (R;NL) 


Dependence of the scintillation counter signal performance on 
the particle entering point, 11:51817 (R;SU;In Russian) 
Energy Resolution 
Resolution function of the time-of-flight neutron spectrometer 
in inverse geometry at the IBR-2 reactor, 11:50587 (R;SU;In 
Russian) 
Filters 
Analysis of inelastic neutron ing spectra from a time-of- 
flight spectrometer with filter detector, 11:51827 (R;US) 


Compact time-of-flight energy analyser of high resolution, 
11:51832 (R;NL) 


Specifications 
Dependence of the scintillation counter signal performance 
the particle entering point, 11:51817 (R;SU;In Russian) 


Chemical Reaction Kinetics 
Reactions of chlorine with liquid metals. 4. Tin, 11:51513 
G;US) 
Proton Reactions 
Nuclear physics studies with medium energy probes. Progress 
report and renewal proposal, 11:52576 (R;US) 
Scattering Lengths 
Precise measurement of the coherent scattering length of liquid 
metals with the neutron-gravitation refractometer, 11:52713 
(R;DE;In German) 


[Adsorption on metal surfaces). Final technical report, 11:51206 
(R;US) 


TIN 120 TARGET 
Helium 3 Reactions 
Study of isovector giant resonances in hadron scattering and 
charge exchange, 11:52602 (BA;US) 
TIN 122 TARGET 
Calcium 40 Reactions 
Effect of alignments on the shape of /sup 158/Yb, 11:52649 
(J;US) 
TIN ALLOYS 


See also TIN BASE ALLOYS 
ZIRCALOY 


Morphology 
Structural properties and AC losses of NbsSu filamentary 
superconductors, 11:51279 (R;DE;In German) 
TIN BASE ALLOYS 
Crystal Structure 
Origin of the structural distortion between phase I’ and I in 
SnMsRh.Sniz compounds, 11:51260 (RA;AT) 
TIN SELENIDES 
Phonons 


Inelastic and lattice dynamics of HfSes, 


neutron scattering 
SnSe, and TiS:, 11:51427 (RA;AT) 
TITANATES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


in stbcuiie, Siboonae anil qsophiee oyutetia’ Paci tagiitien 
report, 14 February 1984-14 October 1985, 11:51326 (R;US) 
Raman Spectra 
ic characterization studies of phase transformations 
in zirconia, hollandite and graphite systems. Final technical 
report, 14 February 1984-14 October 1985, 11:51326 (R;US) 
TITANIUM 
Corrosion 
Container assessment: corrosion study of HLW container 
materials. Quarterly progress report, July-September 1981. 
Volume 1, No. 3, 11:50127 (R;US) 
Deposition 
Variation of grain size in vapor deposited titanium coatings on 
ium substrates, 11:51284 (R;US) 
[Adsorption on metal surfaces]. Final technical report, 11:51206 
(R;US) 
Grain Size 
Variation of grain size in vapor deposited 
beryllium substrates, 11:51284 (R;US) 
Hydrogen Embrittlement 
Container assessment: corrosion study of HLW container 
materials. Quarterly progress report, July-September 1981. 
Volume 1, No. 3, 11:50127 (R;US) 
Muon Reactions 
Rare decays, 11:52631 (R;CA) 
TITANIUM 50 REACTIONS 
Heavy Ion Reactions 
Research in nuclear physics. Progress report, August 1, 1985- 
July 31, 1986, 11:52580 (R;US) 
TITANIUM ALLOYS 
Corrosion Resistance 
Corrosion-resistance characteristics of sputtered titanium- 
Hastelloy C glassy alloy coatings, 11:51280 (R;US) 
Crystal Structure 
New ternary rare earth - transition metal germanides with 
ee ee ae structures. 
Superconductivity in iu saa 11:51259 (RA;AT) 
Recent in solid state magnetism with special 
reference to transition metal compounds, 11:51254 (RA;AT) 
Structural investigations of bismuthides of titanium, zirconium, 
and hafnium, 11:51262 (RA;AT) 
Electric Conductivity 
Physical property changes of (T,M)sub(1+x) Nbsub(3-x) with 
T=Fe, Cr and M=Nb, Ti, 11:51255 (RA;AT) 


titanium coatings on 
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Lattice Parameters 
Structural investigations of bismuthides of titanium, zirconium, 
and hafnium, 11:51262 (RA;AT) 


Magnetic Susceptibility 
Physical property changes of (T,M)sub(1-+x) Nbsub(3-x) with 
T=Fe, Cr and M=Nb, Ti, 11:51255 (RA;AT) 


Recent developments in solid state magnetism with special 
reference to transition metal compounds, 11:51254 (RA;AT) 


ion mechanisms in thermal barrier coatings, 11:51274 
(R;US) 


Phase Diagrams 
Recent developments in solid state magnetism with special 
reference to transition metal compounds, 11:51254 (RA;AT) 


Superconductivity 
New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCosSiso or U2CosSis type structures. 
Superconductivity in these eel 11:51259 (RA;AT) 
Properties 


Physical property changes of (T,M)sub(1+x) Nbsub(3-x) with 
T=Fe, Cr and M=Nb, Ti, 11:51255 (RA;AT) 
TITANIUM CARBIDES 
Chemical Vapor Deposition 
Thermal shock testing of TiC-coated molybdenum with pulsed 
hydrogen beams, 11:52846 (R;JP;In Japanese) 
Crystal Structure 
Structure and of transition metal carbides and 
hydrides, 11:51332 (RA;AT) 
Surface 
Low cycle fatigue behavior of titanium carbide coated 
molybdenum, 11:52849 (R;JP;In Japanese) 
TITANIUM HYDRIDES 


Combustion 
Pressure dependent burn rates of TiH/sub x//KCIO, (x = 0.2, 
0.65, 1.65), 11:51875 (R;US) 
Structure 


Crystal 
Structure and of transition metal carbides and 
hydrides, 11:51332 (RA;AT) 
Nuclear Magnetic Resonance 
Characterization of the moisture 
TiH/sub x//KC1O,, 11:51873 noe. 
Quality Control 
Characterization of the moisture 
TiH/sub x//KCI10,, 11:51873 (R;US) 
Sorptive Properties 
Characterization of the moisture 
TiH/sub x//KCIQ,, 11:51873 nun 
TITANIUM NITRATES 
Crystal Structure 
Reactive RF and dual ion beam sputter deposition of Ti, Zr, 
and Hf nitrides, 11:51340 (RA;AT) 
TITANIUM NITRIDES 
Chemical Vapor Deposition 
Semiconductor system manufacturing method, 11:51686 
(TG;US) 


TITANIUM OXIDES 
See also ZIRCONOLITE 
Crystal Structure 
Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 


Properties and electrical conductivity of transition metal 
oxides, 11:51341 (RA;AT) 
‘ia oo 


“Hei anaentandnted 
TiMnePi2 and NbFesPis, 11:51421 (RA;AT) 
Crystal Structure 
and crystal structure of the 
TiMnePi2 and NbFesP:2, 11:51421 (RA;AT) 
TITANIUM SULFIDES 
Chemical Preparation 
Intercalation reactions of transition metal compounds via 
electron/ion/transfer (Examples are the formation of TisS,, 


behavior of 


behavior of 


behavior of 


cubic TiSs; Sz, VS2, CrSes, MosSes, MosSe), 11:51505 
(RA;AT) 


Chemical Reactions 
Intercalation reactions of transition metal compounds via 
electron/ion/transfer (Examples are the formation of TisS,, 
cubic TiS:; S2, VS2, CrSe2, MosSes, MosSe), 11:51505 
(RA;AT) 
Electric Conductivity 
Electric conductivity of AgCrTiS, and AgCrZrS,, 11:51425 
(RA;AT) 


Inelastic neutron scattering and lattice dynamics of HfSea, 
SnSez and TiS:, 11:51427 (RA;AT) 
(DOSEMETERS) 


licati F 
reactors, 11:53031 (BA;US) 
Ferromagnetic Materials 


Implications of 
reactors, 11 53031 (BA;US) 
First Wall 
of 


Implicati using 
reactors, 11:53031 (BA;US) 


Implicati : 
reactors, 11:53031 (BA;US) 

TMX DEVICES 

Information Systems 

TMX journal data base users manual, 11:52877 (R;US) 

TOKAI-MURA FAST CRITICAL ASSEMBLY 

See FCA REACTOR 
TOKAMAK DEVICES | 


and specific examples, 11:52747 (R;US) 
Effects of alpha populations on tokamak ballooning stability, 
11:52739 (R;US) 
Confinement Time 
Shuple model of energy confinement in tobsmsatey,'11:52750 


engineering advantages in tokamak reactor 
operation assisted by RF waves, 11:52774 (R;JP) 


Design 
TIBER II configuration and structural design, 11:53022 (R;US) 


Engineering 
Tokamak power system studies at ANL, 11:52812 (R;US) 
Plasma Confinement 
Simple model of energy confinement in tokamaks, 11:52790 
G;AT) 
Plasma Diagnostics 
Method for determining fast alpha particle confinement in 
tokamak plasmas using resonant nuclear reactions, 11:52788 
G;NL) 
RF Systems 
Enhancement of engineering advantages in tokamak reactor 
operation assisted by RF waves, 11:52774 (R;JP) 
Tearing Instability 
Stabilization of the tearing mode by turbulent diffusion and 
runaway electrons, 11:52748 (R;US) 


Transport Theory 
BALDUR: a one-dimensional plasma transport code, 11:52775 
(R;US) 
Empirical particle transport model for tokamaks, 11:52783 
(R;US) 





TOKAMAK FUSION CORE EXPERIMENT 
See TFCX REACTORS 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOKAMAK TYPE REACTORS 


TOKAMAK 
JT-60 TOKAMAK 


Numerical simulation of void nucleation and growth under 
cyclic fusion irradiation conditions, 11:53030 (BA;US) 
Forecasting 


Perspective on 
11:52811 (RUS) 


Solvent Properties 
Picosecond dynamics of solvation: time-resolved fluorescence 
of 4-aminophthalimide in solution, 11:51535 (R;US) 
TOMATOES 
Nutritional Deficiency 
Effects of excess levels of a polymer as a soil conditioner on 
yields and mineral nutrition of plants (Triticum aestivum; 
Lycopersicon esculentum), 11:52197 (J;US) 
Productivity 
Additive and synergistic effects on plant growth from 


lymers and organic matter applied to soil simultaneously, 
11:52204 (US) — 


demonstration tokamak reactor, 


composition 
11:52193 (J;US) 

Effects of excess levels of a polymer as a soil conditioner on 
yields and mineral nutrition of plants (Triticum aestivum; 
Lycopersicon esculentum), 11:52197 (J;US) 

Effects of soil conditioners on emergence and growth of 
tomato-cotton, and lettuce seedlings (Lycopersicon 
esculentum; Gossypium hirsutum; Lactuea sativa), 11:52205 
(J;US) 


Interactions of soil conditioner with other limiting factors to 


achieve high crop yields (Lycopersicon esculentum), 
11:52203 (J;US) 


Sprouting 
Amelioration of sodic soils with polymers, 11:52201 (J;US) 
TOMOGRAPHY 
See also COMPUTERIZED TOMOGRAPHY 


Image Processing 
Application of algebraic reconstruction 
geophysical problems, 11:52282 (R;US) 
TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOXIC MATERIALS 
Absorption 
Oaon’ modeling of inhaled toxic reactive gases, 11:52001 
Environmental Impacts 
Relative contribution of air from various sources to 
man and the environment (Scandinavia), 11:50868 (R;NO) 
Health Hazards 
Relative contribution of air pollutants from various sources to 
man and the environment (Scandinavia), 11:50868 (R;NO) 
Public Health 
Toxic chemicals and public protection. A report to the 
President by the Toxic Substances Strategy Committee, 
11:52185 (R;US) 


Laser-induced destruction of toxic chemicals contained in 
waste water. Report on Phase 1, 11:52092 (R;US) 


ae eee 
Risk Assessment 
Effects of toxic pollutants on aquatic resources using statistical 
models and techniques to extrapolate acute and chronic 
effects benchmarks, 11:52085 (R;US) 


Screening 
Computer program (WACI) for the evaluation of waste by the 
Washington Department of Ecology dangerous waste 
protocol, 11:50134 (R;US) 
TOXICITY 


Health and environmental effects of complex chemical 
mixtures: proceedings, 11:52241 (R;US) 


See PROJECTION SPARK CHAMBERS 
TRACE ELEMENTS 

See ELEMENTS 
TRACKS 

See PARTICLE TRACKS 
TRAFFIC CONTROL 


Transportation in urban environments: common issues, 
11:50859 (R;US) 
TRAINING 


Expert Systems 
Design of an intelligent tutoring 
recognition, 11:53103 muse 
S Codes 


system (ITS) for aircraft 


aided instruction for the 
ADP Program (SNAP-D), 11:53108 (R;US) 
TRAINING-RESEARCH REACTOR KYOTO 
See KUR REACTOR 
TRANSDUCERS 
Accuracy : 
Instrumentation for the in-situ measurement of building 
envelopes, 11:51092 (J;US) 
Uses 
Instrumentation for the in-situ measurement of building 
envelopes, 11:51092 (J;US) 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSFORMERS 
See also GAS-INSULATED TRANSFORMERS 
Flywheel Energy Storage 
Flywheel-powered mobile x-ray generator. Interim technical 
progress report, 1 January 1982-28 February 1983, 11:50846 
(R;US) 
TRANSIENT OVERPOWER ACCIDENTS 
Risk Assessment 
Thermal and hydraulic analysis of fuel blockage in LMFBR 
including internal conduction and cross flow, 11:50722 
(RA;US) 


See also ELECTRICAL TRANSIENTS 
Simulation 
Program for simulation of transients in nuclear reactor cores 
under uniform pressure, 11:50616 (RA;BR;In Portuguese) 
SARDAN - A program for simulating the transient behaviour 
of a PWR type reactor, 11:50525 (RA;BR;In Portuguese) 


Nontactical 


Digitizers 
Evaluation of fast transient digitizers, 11:51670 (R;US) 
Heat Transfer 
COBRA-NC: a thermal hydraulics code for transient analysis 


of nuclear reactor Volume 4. Users’ manual for 
containment analysis, 11:50785 (R;US) 
TRAC-PF1/MODI1: an advanced best-estimate computer 
program for pressurized water reactor thermal-hydraulic 
analysis, 11:50788 (R;US) 


Hydraulics 
COBRA-NC: a thermal hydraulics code for transient analysis 
of nuclear reactor components. Volume 4. Users’ manual for 
containment analysis, 11:50785 (R;US) 
TRAC-PF1/MODI1: an advanced computer 
program for pressurized water reactor thermal-hydraulic 
analysis, 11:50788 (R;US) 
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TRANSISTORS 
Radiation 


Hardening 
Radiation-hardness assessment of the millipound pulsed-plasma- 


thruster electronic Volume 1. Final report, 5 
September 1979-31 March 1980, 11:51840 (R;US) 


Scaling 
Scaling of MONOS nonvolatile memory transistors, 11:51679 
(R;US) 
TRANSITION ELEMENT ALLOYS 
Crystal Structure 
8. International conference of solid compounds of transition 
elements. Extended abstracts, 11:51253 (R;AT) 
Phase Diagrams 
8. International conference of solid compounds of transition 
elements. Extended abstracts, 11:51253 (R;AT) 
Properties 


8. International conference of solid compounds of transition 
elements. Extended abstracts, 11:51253 (R;AT) 
TRANSITION ELEMENT COMPOUNDS 


See also CHROMIUM COMPOUNDS 
COBALT COMPOUNDS 
COPPER COMPOUNDS 

COMPOUNDS 
IRIDIUM COMPOUNDS 
MANGANESE COMPOUNDS 
MOLYBDENUM COMPOUNDS 


ZIRCONIUM COMPOUNDS 
Crystal Structure 
8. International conference of solid compounds of transition 
elements. Extended abstracts, 11:51253 (R;AT) 
Phase Diagrams 
8. International conference of solid compounds of transition 
elements. Extended abstracts, 11:51253 (R;AT) 


Physical Properties 
8. International conference of solid compounds of transition 
elements. Extended abstracts, 11:51253 (R;AT) 
TRANSITION ELEMENTS 


VANADIUM 
ZIRCONIUM 


X-Ray Spectra 
Tonization cross section measurement of heavy atom L levels 
(Z>=72) with Americium 241 y radiation at 59.6 keV, 
11:52362 (R;FR;In French) 


See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT THEORY 
See also NEUTRON TRANSPORT THEORY 
Adjoint Flux 
Adjoint Monte-Carlo method with fictitious scattering in deep 
penetration and long-distance detector conan 11:52709 
(R;FR) 


Monte Carlo Method 
Adjoint Monte-Carlo method with fictitious scattering in deep 
anata aad tenetioummitdemens sation aetna 


(R;FR) 
TRANSPORTATION SECTOR 
Fuel Consumption 
Minority and poor households: patterns of travel and 
transportation fuel use, 11:51120 (R;US) 
TRANSURANIUM ELEMENTS 


See also NEPTUNIUM 
PLUTONIUM 


Radiation Detectors 
Diagnosis and therapy of transuranium contaminations, 
11:52229 (R;DE;In German) 
WASTES 
See ALPHA-BEARING WASTES 
TRANSVAAL 


Geophysical Surveys 
Quantitative geophysical stratigraphy in the western Bushveld 
Complex, 11:52281 (RA;ZA) 
Radiometric Surveys 
Quantitative geophysical stratigraphy in the western Bushveld 
Complex, 11:52281 (RA;ZA) 
TRAPPED ELECTRONS 
Computer Calculations 
Code to predict trapped radiation resulting from a hi 
nuclear detonation. Technical report, 1 January 1964-1 May 
1965, 11:51892 (R;US) 


See also LOCUST TREES 
MAPLES 


PINES 
WILLOWS 


Damage 
Report of the Study Group ‘Causes and Effects’, Division: 
Interaction between trees and other organisms, 11:52252 
(RA;DE;In German) 
Changes 


Morphological and physiological properties of spruces (Picea 
abies (L.) Karst.), firs (Abies alba Mill.), pines (Pinus 
sylvestris L.) and beech trees (Fagus sylvatica L.) from 
normal and damaged forest areas, 11:52249 (R;DE;In 
German) 


Morphological and ph: properties of spruces (Picea 
abies (L.) Karst.), firs (Abies alba Mill.), pines (Pinus 
sylvestris L.) and beech trees (Fagus sylvatica L.) from 
normal and damaged forest areas, 11:52249 (R;DE;In 
German) 

Plant Growth 
Potential of forecasts to CO2-induced climate 


responses 
change, 11:52244 (RA;US) 


Electron Density 
Comparisons of the structure, stability and electron distribution 
of nitrobenzenes and nitro-sym-triazines, 11:51533 (R;US) 
Formation Heat 
Comparisons of the structure, stability and electron distribution 
of nitrobenzenes and nitro-sym-triazines, 11:51533 (R;US) 
Molecular Structure 
Comparisons of the structure, stability and electron distribution 
of nitrobenzenes and nitro-sym-triazines, 11:51533 (R;US) 
TRICHLOROMETHANE 
See CHLOROFORM 
TRIGA TYPE REACTORS 
See also AFRRI REACTOR 
NSCR 


M 


Safety 
Safety analysis of MUTR (Maryland University TRIGA 
Reactor), 11:50719 (RA;US) 
TRIGA-2-VIENNA REACTOR 


Visual examination program of the TRIGA Mark II reactor 
Vienna with the nuclear underwater telescope, 11:50673 
(R;AT) 





Reactor Maintenance 
Visual examination program of the TRIGA Mark II reactor 
Vienna with the nuclear underwater telescope, 11:50673 


(R;AT) 
TRIGA-BRAZIL REACTOR 
Reactivity 
Estimative of reactivity losses in the IPR-R1 reactor operation, 
11:50681 (RA;BR;In Portuguese) 
Reactor Cores 
Estimative of reactivity losses in the IPR-R1 reactor operation, 
11:50681 (RA;BR;In Portuguese) 
Reactor Operation 
Estimative of reactivity losses in the IPR-R1 reactor operation, 
11:50681 (RA;BR;In Portuguese) 
TRIGA-F-DASA REACTOR 
See AFRRI REACTOR 
TRIPLET PARTICLES 
See QUARKS 
TRITICUM 
See WHEAT 
TRITIUM 
Binding Energy 
Implications of Dirac nucleon dynamics for the binding of 
light nuclei, 11:52600 (J;NL) 
Breeding Ratio 
Method for measuring tritium production rate by lithium-glass 
scintillators, 11:52845 (R;JP;In Japanese) 
Diffusion 
Tritium permeation in stainless-steel structures exposed to 
plasma ions, 11:52836 (R;US) 


Critical review on vapor-liquid equilibrium of hydrogen 
isotope mixture for fusion application, 11:52851 (R;JP) 
Processing 
Tritium processing using metal hydrides, 11:52834 (R;US) 
Seasonal Variations 
Distribution of radioactive (*H, '*C) and stable (7H, *C, 1*O) 
isotopes in precipitations, surface and groundwaters during 
the last decade in Yugoslavia, 11:52018 (RA;CS) 
TRITIUM SYSTEMS TEST ASSEMBLY 
Quality Assurance 
Tritium systems test assembly quality assurance program, 
11:52853 (R;US) 
TRIUMF CYCLOTRON 
Ton Sources 
New high intensity dc H~ ion source for TRIUMF, 11:51768 
(R;CA) 
Proton Spectrometers 
Polarized proton experiments at TRIUMF, 11:52621 (BA;US) 
TRI-UNIVERSITY MESON FACILITY 
See TRIUMF CYCLOTRON 
TROPOSPHERE 
General Circulation Models 
Response of a spectral general circulation model to refinements 
in radiative processes, 11:51944 (J;US) 
TROUT 
Habitat 
Habitat rehabilitation, Panther Creek, Idaho. Final report, 
1985, 11:52109 (R;US) 


Freeze brand marking of steelhead trout and chinook salmon 
juveniles for water budget studies: Idaho. Annual report, FY 
1985 (Oncorhynchus tshawytscha; Salmo gairdneri), 
11:50308 (R;US) 


Dynamics 
Effects of toxic pollutants on aquatic resources using statistical 


models and techniques to late acute and chronic 
effects benchmarks (Salvelinus fonfinalis), 11:52085 (R;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TSTA 
See TRITIUM SYSTEMS TEST ASSEMBLY 
TUBES 
For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES. 
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Chemical cleaning of tubes made of ferritic steel 2,25 Cr - 1 
Mo stabilized or not issued from the C.G.V.S. water-steam 
circuit, 11:50576 (R;FR;In French) 


Workshop on thermally treated alloy 690 tubes for nuclear 
steam generators: proceedings. Abstracts, 11:50633 (R;US) 
Heat Transfer 
Film condensation of steam on externally enhanced horizontal 
tubes. Master’s thesis, 11:51632 (R;US) 
Hot Working 
Production of tubes for nuclear power engineering, 11:51231 
(RA;CS;In Czech) 


Nondestructive inspection 
report, 11:50415 (R;US) 
Nondestructive Testing 
Fossil-fired boiler tube inspection. Volume 1: nondestructive 
testing guidelines. Final report, 11:50404 (R;US) 
Nondestructive inspection systems for boiler tubes. Final 
report, 11:50415 (R;US) 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Chemical 


for boiler tubes. Final 


Composition 
mixing due to disruption of a compositional interface, 
11:52287 (R;US) 
Permeability 
Tuff reaction vessel experiment, 11:51442 (R;US) 
Radionuclide Migration 

Equilibrium sorption of cobalt, cesium and strontium on 
Bandelier Tuff: analysis of alternative mathematical 
modeling, 11:50086 (RA;US) 

Rock-Fluid Interactions 
Tuff reaction vessel experiment, 11:51442 (R;US) 
Temperature Effects 

Thermal calculations pertaining to ts in the Yucca 

Mountain Exploratory Shaft, 11:52309 (R;US) 
Waste-Rock Interactions 

Equilibrium sorption of cobalt, cesium and strontium on 
Bandelier Tuff: analysis of alternative mathematical 
modeling, 11:50086 (RA;US) 

Nonequilibrium sorptive behavior of cobalt, cesium and 
strontium on Bandelier Tuff: experiments and analysis, 
11:50087 (RA;US) 

TUMOR CELLS 
Configuration Interaction 

Mechanism of cell-mediated cytotoxicity at the single cell 
level. VIII. Kinetics of lysis of target cells bound by more 
than one cytotoxic T lymphocyte, 11:52134 (J;US) 

TUMORS 
See NEOPLASMS 
TUNGSTEN 
Chemical Vapor Deposition 

Microstructural characterization of LPCVD (low pressure 
chemical vapor deposition) tungsten interfaces, 11:51192 
(R;US) 

Crystal Defects 

Microstructural characterization of LPCVD (low pressure 
chemical vapor deposition) tungsten interfaces, 11:51192 
(R;US) 

Electric Conductivity 
Electrical resistivity model of metals, 11:51288 (R;US) 
Sulfur 32 Reactions 
Studies of the **S + ***W reaction, 11:52653 (R;US) 
TUNGSTEN 180 
Fission 

Investigations of nuclear structure and nuclear reactions 

induced by complex projectiles, 11:52579 (R;US) 
TUNGSTEN ALLOYS 


See also HASTELLOY C 
HASTELLOY X 
TUNGSTEN BASE ALLOYS 


Creep 
Creep properties of refractory alloys for space nuclear power 
sarlationn, 1150580 (RATS) 
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TUNGSTEN BASE ALLOYS 
Microhardness 
Surface hardening of polycrystalline W-Zr-alloys during 
internal saturation, 11:51304 (TJ;GB) 
Microstructure 
Surface hardening of polycrystalline W-Zr-alloys during 
internal saturation, 11:51304 (TJ;GB) 
TUNGSTEN BORIDES 
Crystal Structure 
Structure, defects and properties of some refractory borides, 
11:51330 (RA;AT) 
TUNGSTEN CARBIDES 
Order-Disorder Transformations 
Order and disorder in transition metal carbides and nitrides: 
i and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as M2C and MzN, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 
(RA;AT) 
Thermal Expansion 
Thermal ion studies on the subcarbides of the group V- 
VI transition metals, 11:51347 (RA;AT) 
TUNGSTEN NITRIDES 
Electronic Structure 
Self-consistent band structure annd superconductivity in MoN 
and WN, 11:51350 (RA;AT) 
Order-Disorder Transformations 
experimental and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MaC and MeN, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 
(RA;AT) 


Self-consistent band structure annd superconductivity in MoN 
and WN, 11:51350 (RA;AT) 


ited tungsten 
electrical characterization, 11:51396 (RA;AT) 
Electric Conductivity 
WSez homo- and heterojunctions, 11:51392 (RA;AT) 


Electrodeposition 
Electrodeposited tungsten selenide films: structural; optical and 
electrical characterization, 11:51396 (RA;AT) 
TUNGSTEN SILICIDES 
Crystal Growth 
Crystal growth and transport properties of the refractory metal 
disilicides MoSiz and WSie, 11:51328 (RA;AT) 
TURBINE BLADES 


Cooling 
Procedure for the calculation of cooled gas turbines in case of 
changing operating conditions, 11:51646 (R;DE;In German) 


How far can the blade of a wind turbine fly, 11:50386 
(TG;GB) 
Mathematical Models 
Procedure for the calculation of cooled gas turbines in case of 
changing operating conditions, 11:51646 (R;DE;In German) 


Recalculation of the resonance stress of turbine rotor blades of 
an axial turbine stage with adjustable guide blade, 11:50417 
(R;DE;In German) 

Stresses 

Recalculation of the resonance stress of turbine rotor blades of 
an axial turbine stage with adjustable guide blade, 11:50417 
(R;DE;In German) 


See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 
WIND TURBINES 


Design 
Design of a high-power density Ljungstrom turbine using 
potassium as a working fluid, 11:51590 (R;US) 


Oil Fields 
Well stimulation by COs in the heavy oil field of Camurlu in 
Turkey, 11:49845 (BA;US) 


Radiation Protection Laws 
Decree No. 85/9727 of 24/7/1985 on radiation safety 
regulation, 11:52719 (R;TR;In Turkish) 
Research Programs 
[Ankara Nuclear Research and Training Center, Turkey]. 
Progress report 1985, 11:53137 (R;TR;In Turkish) 
report of Cekmece Nuclear Research and Training 
Center 1984, 11:53138 (R;TR;In Turkish) 


experimentally study 
diabetic conditions, 11:51634 (RA;US) 
Calibration 
Calibration of a system for void fractions in two- 
phase flow, 11:51639 (RA;BR;In Portuguese) 
Calculations 


Numerically induced pressure excursions in two-phase-flow 
calculations, 11:50817 (BA;US) 
Flow Visualization 
Parameters for the scaling of oscillatory two-phase flows, 
11:50820 (BA;US) 


Hydraulics 
Development of safety analysis codes for light water reactor, 
11:50763 (RA;JP;In Japanese) 
Mathematical Models 
Mathematical model of liquid-phase carry-off from a gas- 
agitated layer, 11:51651 (TJ;GB) 
Pressure Effects 
Numerically induced pressure excursions in two-phase-flow 
calculations, 11:50817 (BA;US) 
T Codes 
TRAC-PF1 choked-flow model, 11:50816 (BA;US) 


Thermodynamics 
Fluid dynamics and thermodynamics of the instationary two 
phase flow in the emergency cooling of nuclear reactors, 
11:50517 (R;CH;In German) 
Transients 
Numerically induced pressure excursions in two-phase-flow 
calculations, 11:50817 (BA:US) 
Void Fraction 
Calibration of a system for measuring void fractions in two- 
phase flow, 11:51639 (RA;BR;In Portuguese) 
TYPE-II SUPERCONDUCTORS 
AC Losses 
Structural and AC losses of NbsSu filamentary 
cpanasshdntan 40082? GueDthae Geman) 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


U308 

See URANIUM OXIDES U308 
UCLBL 

See LAWRENCE BERKELEY LABORATORY 
UCLLL 

See LAWRENCE LIVERMORE LABORATORY 
U-GAS PROCESS 

Commercialization 
Joint American-French program for commercialization of coal 
The U-Gas development effort, 11:49646 (R;US) 

UHF RADIATION (01-100 GHZ) 

See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 

See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 

See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 

See RADIOWAVE RADIATION 
ULTRACENTRIFUGE ENRICHMENT PLANTS 

See CENTRIFUGE ENRICHMENT PLANTS 





ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ 
Data Processing 


ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (100-1000 M 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (LOWER RANG 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (UPPER RANG 
See RADIOWAVE RADIATION 
ULTRASO) 
Data Processing 
filled pipe, 11:51864 (J;US) 


Mutagenesis 
Mutagenicity of ultrasound in cultured mammalian cells, 
11:52268 (J;GB) 
On-Line Systems 
Ultrasonic system for imaging of vapor bubbles in a liquid 
filled pipe, 11:51864 (J;US) 
ULTRAVIOLET RADIATION 
See also EXTREME ULTRAVIOLET RADIATION 


of vapor bubbles in a liquid 


Antimutagenesis and possible modes of action of antimutagenic 
treatments in bacterial systems, 11:52224 (RA;AU) 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND EXPLOSIONS 
Blast Effects 
Mass-distribution measurements (Yield 0.5 kt at depth 58 cm in 
desert alluvium), 11:51885 (R;US) 
Containment 
Evaluation of the utility of a large-spacing dipole-dipole 
borehole logging tool, 11:51909 (RA;US) 
Monte Carlo studies of neutron water content 
determinations, 11:51908 (RA;US) 
Oriented logging tools at the Nevada Test Site, 11:51907 
(RA.US) 
Preliminary report on NTS spectral gamma logging and 
calibration models, 11:51906 (RA;US) 
WLS software for the Los Alamos geophysical instrumentation 
truck, 11:51905 (RA;US) 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
See also LONGWALL MINING 
Chain Conveyors 
Theoretical and experimental investigation of a measuring 
system to determine the deflection of scraper chain conveyor 
troughs in underground mining operations, 11:49709 
(R;DE;In German) 


Analysis of underground structures that remained operative 
after explosion. Final report, 11:49760 (R;DE;In German) 
Geologic conditions affecting coal-mine ground control in the 
western United States. Open file report, October 1984- 

December 1985, 11:49714 (R;US) 


Development of a conveyance strategy for future coal mining 
in the eastern Ruhr district, with particular regard to the 
concentration of workings, 11:49731 (R;DE;GE) 

Mine Haulage 

Development of a conveyance strategy for future coal mining 
in the eastern Ruhr district, with particular regard to the 
concentration of workings, 11:49731 (R;DE;GE) 

Mine Roadways 

Investigation of the performance of combined rock bolt and 
meshed wire and their optimum dimension in 
German coal mines, 11:49710 (R;DE;In German) 


Machinery 
Optimization of central surface refrigerating systems with axial 
compressors for mine air conditioning in the Ruhr, 11:49711 
(R;DE;GE) 
Rock Bursts 
Recent results in rock burst prevention, 11:49707 (R;DE;In 
German) 
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Rock Mechanics 
Investigation of the performance of combined rock bolt and 
meshed wire and their optimum dimension in 
German coal mines, 11:49710 (R;DE;In German) 
Roofs 
Investigation of the performance of combined rock bolt and 
meshed wire and their optimum dimension in 
German coal mines, 11:49710 (R;DE;In German) 
Room and Pillar 
Geologic conditions affecting coal-mine ground control in the 
western United States. file report, October 1984- 


Open 
December 1985, 11:49714 (R;US) 


Engineering 
Analysis of underground structures that remained operative 
after explosion. Final report, 11:49760 (R;DE;In German) 
Strata Control 
Investigation of the performance of combined rock bolt and 
meshed wire and their optimum dimension in 
German coal mines, 11:49710 (R;DE;In German) 
Stress Relaxation 
Recent results in rock burst prevention, 11:49707 (R;DE;In 
German) 
UNDERGROUND STORAGE 
Leaks 
Underground motor-fuel storage tanks: a national survey. Vol. 
1. Technical report. Vol. 2. Appendices. Final report, 
February 1984-May 1986, 11:49864 (R;US) 
UNDERWATER EXPLOSIONS 
Biological Radiation Effects 
Internal dose assessment -- Operation Crossroads. Technical 
report, 11 January 1984-15 April 1985, 11:51899 (R;US) 
Hardtack Project 
i contaminant ingress from underwater bursts. Final 
report, 11:51886 (R;US) 
Radiation Monitoring 
Sea-water radiological monitoring methods, 11:51887 (R;US) 
UNIFIED GAUGE MODELS 
See also STANDARD MODEL 
Research Programs 
Topics in gauge theories and unification of elementary parti 
interactions. Progress report, July 1, 1985-March 31, 1986, 
11:52562 (R;US) 
UNIFIED-FIELD THEORIES 
Prior to April 1983, this concept was indexed by Einstein- 
Schroedinger Theory or Unified Gauge Models. For quantum 
field theory involving electromagnetic, weak and strong 
interactions see Grand Unified Theory. 
See also KOBAYASHI-MASKAWA MATRIX 


Space-Time 
Superworlds/hyperworlds, 11:52551 (RA;US) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNION OIL PROCESS 
United States Synthetic Fuels Corporation annual report, 1983, 
11:50927 (R;US) 
UNITED KINGDOM 
Environmental Policy 
National policy styles and the environment. Britain and West 
Germany compared, 11:50865 (R;DE) 
Isotope Production 


Contribution of the medical cyclotron to British health care 
and medical research, 11:52161 (RA;AU) 
Nuclear Medicine 
Contribution of the medical cyclotron to British health care 
and medical research, 11:52161 (RA;AU) 
Nuclear Power 
Nuclear power: consolidation or change, 11:50559 (R;GB) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Quark Matter 
Influence of quark nuggets on primordial nucleosynthesis, 


11:52319 (R:FR) 
MINAS GERAIS TRIGA REACTOR 
See TRIGA-BRAZIL REACTOR 
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UNIVERSITY OF CALIFORNIA LAWRENCE RADIATI 


UNIVERSITY OF WISCONSIN NUCLEAR REACTOR 
See UWNR REACTOR 
UPSHOT PROJECT 
Analysis of radiation exposure for maneuver units. Exercise 
Desert Rock V,' Upshot-Knothole. Technical 
report, 11 January 1984-15 July 1985, 11:51894 (R;US) 
UPSILON RESONANCES 


See also UPSILON-10000 RESONANCES 
UPSILON-9500 RESONANCES 


Particle Production 
High mass dilepton and hadron production at Vs = 38.8 and 
27.4 GeV, 11:52486 (RA;US) 
UPSILON-10000 RESONANCES 
Particle Production 
Recent results from Doris II, 11:52481 (RA;US) 
UPSILON-9500 RESONANCES 
Particle Production 
Recent results from Doris II, 11:52481 (RA;US) 
URANATES 
Physical Radiation Effects 
Thermal properties of trisodium uranate, 11:50652 (BA;US) 


Properties 
Thermal properties of trisodium uranate, 11:50652 (BA;US) 


See also DEPLETED URANIUM 
Diffusion Welding 
Silver solid-state bonding: a review and assessment, 11:51282 
(R;US) 


Solubility classification of airborne uranium products collected 
at the perimeter of the Allied Chemical Plant, Metropolis, 
Illinois, 11:52020 (R;US) 


Modification of the hydriding of uranium using ion 
implantation, 11:51565 (J;US) 
Laser Spectroscopy 
Laser induced phosphorescence uranium analysis, 11:51490 
(P;US) 
Materials 


Separation of uranium and dibutyl phosphate contained in 30 
vol % tributyl phosphate solvents, 11:51481 (R;US) 
Mineralization 


Urani ee ' in ‘nines ta tti 
Arizona, Western United States, 11:49922 (RA;XA) 


Phosphorescence 
— phosphorescence uranium analysis, 11:51490 


Reprocessing 
copper, 11:50048 (RA;US) 
Rolling 
Novel rollability test, 11:51283 (R;US) 


Tuff reaction vessel experiment, 11:51442 (R;US) 
Surface Properties 
Modification of the h: of uranium using ion 
implantation, 11:51565 (J;US) 
X-Ray Fluorescence Analysis 
Geochemistry and analysis of uranium - an overview; with 
special reference to geochemical exploration in Malaysia, 
11:49921 (RA;MY) 
URANIUM 234 
Dissolution 
Alpha-recoil effect on the dissolution of betafite: rapid natural 
annealing of radiation damage within a metamict phase, 
11:50162 (J;US) 
Energy-Level Transitions 
Current status of nuclear decay data and report on the IAEA 


URANIUM 238 TARGET 
Argon 40 Reactions 


Gamma Radiation 
Current status of nuclear decay data and report on the IAEA 
coordinated research programme on the measurement and 
evaluation of transactinium isotope nuclear decay data, 
11:52666 (R;US) 
Internal Conversion 
Current status of nuclear decay data and report on the IAEA 
coordinated research programme on the measurement and 
evaluation of transactinium isotope nuclear decay data, 
11:52666 (R;US) 


2%4[J/°Th ratio as an indicator of redox state, and U2, Th, 
and Ra behavior in Briney aquifers, 11:50163 (J;US) 
URANIUM 235 
Cross Sections 
NN ee 
reactor calculation, 11:50529 (RA;BR;In Portuguese) 
Energy-Level Transitions 
Current status of nuclear decay data and report on the IAEA 
coordinated research programme on the measurement and 
evaluation of transactinium isotope nuclear decay data, 
11:52666 (R;US) 
Gamma Radiation 
Current status of nuclear decay data and report on the IAEA 
coordinated research programme on the measurement and 
evaluation of transactinium isotope nuclear decay data, 
11:52666 (R;US) 
Gamma Spectroscopy 
Application of the limited frequency-unannounced access 
strategy measurement technology in gas centrifuge 
enrichment plants, 11:50243 (J;US) 
Measurement of the enrichment of uranium in the pipework of 
a gas centrifuge enrichment plant, 11:51493 (J;US) 
Inventories 
Experience with confirmation measurement at Los Alamos, 
11:50223 (J;US) 
Nuclear Materials Management 
Confirmatory measurements of UF. using the neutron self- 
Se 
with confirmation measurement at Los Alamos, 
11:50223 (J;US) 
Radiometric Analysis 
Confirmatory measurements of UF. using the neutron self- 
interrogation method, 11:50224 (J;US) 
URANIUM 235 TARGET 
Fission 
Studies on the reaction mechanism of the muon induced 
nuclear fission, 11:52668 (R;DE;In German) 
Neutron Reactions 
Neutron scattering studies in the actinide region. Progress 
report, December 1, 1985-July 30, 1986, 11:52665 (R;US) 
URANIUM 238 
Cross Sections 
Generation of cross sections in the region of resonances for 
fuel poisoned with gadolinium, 11:50613 (RA;BR;In 
Portuguese 


) 
Simplified polynomial representation of cross sections for 
reactor calculation, 11:50529 (RA;BR;In Portuguese) 
Dissolution 
Alpha-recoil effect on the dissolution of betafite: rapid natural 
annealing of radiation damage within a metamict phase, 
11:50162 (J;US) 
Giant Resonance 
Importance of the giant resonances in hadron and muon 
induced fission, 11:52669 (R;DE;In German) 
Valence 
Actinide valences in borosilicate glass, 11:51563 (J;DE) 
URANIUM 238 BEAMS 
Beam Transport 
Transport and acceleration of high current uranium ion beams, 
11:51773 G;NL) 
URANIUM 238 TARGET 
Argon 40 Reactions 
Approach to the limits for massive energy and spin deposition 
into a composite nucleus, 11:52670 (R;FR) 





URANIUM 238 TARGET 
Calcium 40 Reactions 


Calcium 40 Reactions 
Studies of heavy ion reactions and transuranic nuclei. 


Progress 
report, September 1, 1985-August 31, 1986, 11:52654 (R;US) 


Reactions 
Adjust of effective cross sections of some actinides in 
inventory calculation with HAMOR-2, 11:52667 (RA;BR;In 
Portuguese) 
Neutron scattering studies in the actinide region. Progress 
report, December 1, 1985-July 30, 1986, 11:52665 (R;US) 
URANIUM 239 
Fission 
Studies on the reaction mechanism of the muon induced 
nuclear fission, 11:52668 (R;DE;In German) 
Fission 


Studies on the reaction mechanism of the muon induced 
nuclear fission, 11:52668 (R;DE;In German) 
URANIUM ALLOYS 
Crystal Structure 
New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCoySixo or UsCosSis type structures. 
pan wo aororan det agaee - 11:51259 (RA;AT) 


New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCo«Siro or UzCosSis type 


structures. 
Saususiatiehaeds titen Goatees 11:51259 (RA;AT) 
URANIUM CARBIDES 


Hydrolysis 
Hydrolysis of carbides of transition metals, 11:51506 (RA;AT) 
CARBONATES 
X-Ray Diffraction 
Carbonates and oxides of (V)- and (VI)-valent actinides, 
11:49925 (R;DE;In German) 
URANIUM COMPOUNDS 
See also URANATES 


with 


as ‘ 
centred trigonal prisms in R-Ni-Si systems, 11:51400 
(RA;AT) 

URANIUM DEPOSITS 


Geocongress 84: 20. Geological congress of the Geological 
Society of South Africa. Pilanesberg excursion, 14-16 July 
1984, 11:49920 (R;ZA) 
URANIUM DIOXIDE 
Chemical Reactions 
TURC2 and 3: large scale UO./ZrO:/Zr melt-concrete 
interaction experiments and analysis, 11:50792 (R;US) 
Dissolution 
Dissolution of UO; by molten Zircaloy-4 cladding, 11:51320 
(R;CA) 


Fabrication 
Poolside examination of gadolinia lead test assemblies after one 
cycle of irradiation, 11:50516 (R;US) 
Properties 
Simulation apparatus THESA for investigation of the thermo- 
mechanical behaviour of UOs:, 11:49930 (R;DD;In German) 
Dissolution of UO: by molten Zircaloy-4 cladding, 11:51320 


(R;CA) 
Nuclear Fuels 


Zircaloy-uranium dioxide reaction, 11:50803 (R;GB) 
Oxidation 
Oxidation of UO: by high-pressure steam, 11:50807 (J;US) 
Physical Radiation Effects 
Oxidation of UO, by high-pressure steam, 11:50807 (J;US) 
Pressure Effects 
Oxidation of UO; by high-pressure steam, 11:50807 (J;US) 
Properties 
Simulation apparatus THESA for investigation of the thermo- 
mechanical behaviour of UO:, 11:49930 (R;DD;In German) 


URANIUM HEXAFLUORIDE 
Inventories 


Confirmatory measurements of UFe using the neutron self- 
interrogation method, 11:50224 (J;US) 
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Radiometric Analysis 
Confirmatory measurements of UFe using the neutron self- 
interrogation method, 11:50224 (J;US) 
ptf 


See URANIUM 234 
URANIUM ISOTOPES 


Ionization cross section measurement of heavy atom L levels 
(Z>=72) with Americium 241 ¥ radiation at 59.6 keV, 
11:52362 (R;FR;In French) 

URANIUM MINES 


Tailings 
Development of the disposal technology research component 
of the National Uranium Tailings Program. Final report, 
11:50124 (R;CA) 
Sub-aerial tailings deposition, 11:50121 (R;CA) 
URANIUM ORES 
Geochemistry 
Geochemistry and analysis of uranium - an overview; with 
special reference to geochemical exploration in Malaysia, 
11:49921 (RA;MY) 


Uranium mineralization of breccia pipes in Northern 
Arizona, Western United States, 11:49922 (RA;XA) 
URANIUM OXIDE FUEL PLANT 
See MIXED OXIDE FUEL FABRICATION PLANTS 
URANIUM OXIDES U308 
Natural Occurrence 
Uranium and thorium distribution in the Contreberg granite, 
Darling, 11:49919 (RA;ZA) 
URBAN AREAS 
Air Pollution 
Evaluation of the PEM-2 (Pollution Episodic Model Version 
2) using the 1982 Philadelphia Aerosol Field Study base. 
Technical memo, 11:51984 (R;US) 
of regional source contributions to urban PM-10 
(nominal 10 micrometers) concentrations, 11:51990 (R;US) 


Considerations in scale-modeling of large urban fires. 
Technical report, 1 May 1982-31 October 1984, 11:51897 
(R;US) 

in urban environments: common issues, 
11:50859 (R;US) 
US DOE 


Audits 
Department of Energy audit liaison, followup and internal 


control review activity. Quarterly management report as of 
March 31, 1986, 11:53043 (R;US) 


iew activity. Quarterly 
June 30, 1986, 11:53057 (R;US) 


Fiscal year 1987 Department of Energy authorization 
(Transportation Programs). Hearings before the 
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Subcommittee on Transportation, Aviation and Materials of 
the Committee on Science and Technology, US House of 
Representatives, Ninety-Ninth Second Session, 
February 25 and 27, 1986, 11:51121 (B;US) 

Contractor Personnel 

Selected aspects of exempt employee leave benefits for 

contractors of the US Department of Energy, 11:53056 
(R;US) 


Agreements process: problems and opportunities for the states, 
11:50065 (RA;US) 
Energy Conservation 
Status of federal energy funding, 11:50993 (RA;US) 
Safety 


Occupational 
Workplace air monitoring and sampling practices at DOE 
facilities, 11:52033 (R;US) 


C hensi a 
and Liability Act), 11:49885 (R;US) 
Programs 


Biomass energy technology research program summary FY 
1984, 11:50316 50816 US) 
Sciences programs, fiscal year 1986, 11:51188 (R;US) 
Tar Sands Program plan, 11:49905 (R;US) 
US DOE INSPECTOR GENERAL 
Audits 
Department of Energy Audit Liaison, followup and internal 
control review activity. Quarterly management report as of 
June 30, 1986, 11:53057 (R;US) 
US EES 
See ENERGY EXTENSION SERVICE 
US GAO 
Audits 
Department of Energy Audit Liaison, followup and internal 
control review activity. Quarterly management report as of 
June 30, 1986, 11:53057 (R;US) 
US NATIONAL OCEANIC AND ATMOSPHERIC ADMIN 
See US NOAA 
US NOAA 
Data Acquisition 
NOAA satellite-derived snow cover data base: past, present, 
and future, 11:51924 (RA;US) 
US NRC 
United States Nuclear Regulatory Commission-prior to 1975 was 
part of US AEC. 
Administrative Procedures 


Licensing Board decisions, July 1972-December 1985. Digest 
No. 4, Revision No. 2, 11:50595 (R;US) 


Appeals 
Nuclear Regulatory Commission issuances, June 1986. Volume 
23, No. 6, 11:50899 (R;US) 


Bibliographies 
Regulatory and technical reports (abstract index journal). 
ion for second quarter 1986, April-June, 1986. 
Volume 11, No. 2, 11:50594 (R;US) 


Enforcement actions: significant actions resolved. Quarterly 
— 
;US) 


Research 
-range research plan. FY 1987-FY 1991. Volume 3, 
11:50781 (R;US) 
Safeguard Regulations 
aa of The Advisory Committee on 
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lockhopper valve testing and development, 11:49655 
(R;US) 


Valve and dash-pot assembly, 11:51606 (P;US) 
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UAI results on W*~ and Z° production and decay, 11:52490 
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Pair Production 
Energy distribution of leptons from e* e~ — W* W-, 11:52506 
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Particle Production 
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UA results on W*~ and Z° production and decay, 11:52490 
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Acceleration of electrons by the wake field of proton bunches, 
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A mean-field theory of nuclear matter with scalar and vector fields 
as carriers of nuclear forces. 
Computerized Simulation 
Research in nuclear theory. Progress report, 
1985-November 30, 1986, 11:52583 (R;US) 
WALKER CARCINOMA 
See EXPERIMENTAL NEOPLASMS 
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Thermal Conductivity 
Commercial building energy performance analysis using 
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See also GROUND DISPOSAL 
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Evaluation 

CERCLA report. Phase 1: installation assessment, 11:49885 
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Installation restoration program, Phase 2. 
Confirmation/quantification. Stage 1. Volume 1. Technical 
report. Sections 1-3. Final report, October 1984-April 1985, 
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Installation restoration program, Phase 2. 
Confirmation/quantification. Stage 1. Volume 1. Technical 
report. Sections 4-7. Final report, October 1984-April 1985, 
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Installation restoration program, Phase 2. 
Confirmation/quantification. Stage 1. Volume 2. A 
A through D. Final report, October 1984-April 1985, 
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Installation restoration program, Phase 2. 
Confirmation/quantification. Stage 1. Volume 2. Appendix 
H. Final report, October 1984-April 1985, 11:52082 (R;US) 

Installation restoration program, Phase 2. 
Confirmation/quantification. Stage 1. Volume 2. Appendix J- 
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determination. Final report, 11:52097 (R;US) 
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Permit guidance manual on hazardous-waste land-treatment 
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Ocean dumping: a national policy, 11:52096 (R;US) 
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Public waste management and the ocean choice, 11:51172 
(R;US) 
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Wastes from the Extraction and Beneficiation of Metallic 
Ores, Phosphate Rock, Asbestos, Overburden from Uranium 
Mining, and Oil Shale. Final report, 11:50876 (R;US) 
Technical studies supporting the mining waste regulatory 
determination. Final report, 11:52097 (R;US) 
Remedial Action 
Remedial action plan: United States Air Force Plant Number 
44, Tucson, Arizona. Final report, 1981-1986, 11:50861 
(R;US) 
Risk Assessment 
Assessing to toxic substances from land disposal of 
hazardous wastes, 11:52040 (R;US) 
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of leach results from field and laboratory prepared 
samples, 11:50109 (R;US) 

Estimated release from the saltstone landfill effect of landfill 
caps and landfill-cap/monolith-liner combinations, 11:50110 
(R;US) 

Simple approximation of nitrate diffusion from saltstone, 
11:50111 (R;US) 

Tank 24 lysimeters: monitoring during the first two years, 
11:50113 (R;US) 

WASTE HEAT BOILERS 
Fouling 

Fluid bed waste heat recovery performance in a hostile 

environment, 11:51159 (BA;US) 
Performance 
Fluid bed waste heat recovery performance in a hostile 
environment, 11:51159 (BA;US) 
WASTE HEAT UTILIZATION 
Heat Pumps 
Development and demonstration of an electric heat pump for 
waste heat recovery in industry. System design and test 
results. Final report, 11:51136 (R;US) 
WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 


Impacts 
CERCLA preliminary assessment (Comprehensive 
Response Compensation 


Environmental and Liability Act): 
BPA’s Ross Complex, Vancouver, Washington, 11:52065 
(R;US) 
Land Pollution Control 
Technical resource documents and technical handbooks for 
hazardous-wastes management, 11:50875 (R;US) 
Water Pollution Control 
Technical resource documents and technical handbooks for 
hazardous-wastes management, 11:50875 (R;US) 
WASTE OILS 
Decontamination 
Removal of PCB from oils and soils, 11:52039 (RA;US) 
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Regulations 
Thermal processes for hazardous waste: the EPA 
(Environmental Protection Agency) research program, 
11:51691 (R;US) 
WASTE PROCESSING PLANTS 
Anaerobic Digestion 
Production and utilization of biogas and compost heat, 
11:50321 (R;NO;In Norwegian) 
BIOGAS Process 
Production and utilization of biogas and compost heat, 
11:50321 (R;NO;In Norwegian) 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 





Municipal waste to energy: an annotated bibliography of US 
Department of Energy contractor reports, 11:51166 (R;US) 
Economic Analysis 
Comparative economic analysis of three processes for mineral 
recovery from fly ash. Final report, 11:49691 (R;US) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TRANSPORTATION 
Accidents 
Liability coverage under the Price-Anderson Act for high 
level waste shipments and disposal, 11:49937 (RA;US) 
Measurement of release fraction of contents for TRUPACT-I 
subjected to normal transport and accident conditions, 
11:49951 (RA;US) 
Casks : 
Defense High-Level Waste shipping cask design, 11:49947 
(RA;US) 
Effects of changes in the certificates of compliance for 
radwaste shipping casks, 11:49954 (RA;US) 
Containers 
Disposable rabbit, 11:50140 (P;US) 
Legal Aspects 
Overweight truck shipments to nuclear waste repositories: 
legal, political, administrative and operational considerations, 
11:49933 (R;US) 
Aspects 


Overweight truck shipments to nuclear waste repositories: 
legal, political, administrative and operational considerations, 
11:49933 (R;US) 

Spent Fuel Casks 

Evaluation of current regulations and real accident conditions, 
11:49955 (RA;US) 

Recent spent fuel shipment: a case history, 11:49949 (RA;US) 

Systems Analysis 

Queueing in a spent fuel transportation system - preliminary 

analysis of implications for system design, 11:49935 (RA;US) 
Technology Impacts 
Queueing in a spent fuel transportation system - preliminary 
analysis of implications for system design, 11:49935 (RA;US) 
WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 
Chemical Composition 

In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 

Land Pollution Abatement 

Field and evaluation of petroleum land treatment 

system closure, 11:49871 (R;US) 
Quantitative Chemical Analysis 

Environmental impact of co-combustion of coal and municipal 

waste - organic compounds, 11:49754 (R;US) 


Cost analysis of water pollution control during in situ 
production of bitumen from tar sand, 11:49916 (J;US) 
Solar 
11:50363 (R;US) 
Toxic Materials 
Laser-induced destruction of toxic chemicals contained in 
waste water. Report on Phase 1, 11:52092 (R;US) 
Waste Disposal 
Disposal of EOR and waste fluids. Final report, 11:49869 
(R;US) 
Water Pollution Abatement 
Field and evaluation of petroleum land treatment 
system closure, 11:49871 (R;US) 
Water Treatment 
Cost analysis of water pollution control during in situ 
production of bitumen from tar sand, 11:49916 (;US) 
Evaluation of the decolorization of pretreated coal 
wastewater by the MyCor Process, 11:49662 (R;US) 
In situ recovery of oil from Utah tar sand: a summary of tar 
sand research at the Laramie Energy Technology Center, 
11:49908 (R;US) 
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Supercritical extraction of phenolic wastewater, 11:52087 
(R;US) 
WASTEFORMS 


Adsorption 
Reaction of polycrystalline Na 8”-alumina with CO, and HzO 
and the formation of hydroxyl groups, 11:51523 (J;GB) 


Chemical Reactions 
Reaction of polycrystalline Na 8”-alumina with CO, and H,O 
and the formation of hydroxyl groups, 11:51523 (J;GB) 
Contamination 
Stability of niclosamide in water under local conditions, 
11:52069 (RA;XA) 
Equations of State 
Investigation of phase behavior predictions with a chemical- 
association equation of state, 11:49830 (BA;US) 


lypervelocity impact of mixtures (Calcite-water mixtures), 
11:51191 (R;US) 
Ton Pairs 
Formation and decay of negatively and positively charged 
clusters, 11:52383 (RA;AT) 
Ton-Molecule Collisions 
Thermochemical Data on Gas-Phase Ion-Molecule Association 
and Clustering Reactions, 11:51515 (J;US) 
Phase Diagrams 
Multicomponent CO:/water/hydrocarbon phase behavior 
modeling: A comparative study, 11:49785 (J;US) 
Phase Studies 
Investigation of phase behavior with a chemical- 
association equation of state, 11:49830 DaAUS) 
Multicomponent CO:/water/hydrocarbon phase behavior 
modeling: A comparative study, 11:49785. G;US) 


Electrically conductive polymer layers on semiconductor 

electrodes, 11:50344 (BA;US) 
Purification 

Method of removing and detoxifying a phosphorus-based 

substance, 11:52100 (P;US) 
Radionuclide Migration 

Environmental surveillance data report for the first quarter of 
1986, 11:52060 (R;US) 

Environmental migration of radium and other contaminants 
present in liquid and solid wastes from the mining and 
milling of uranium. Final report of a coordinated research 
programme sponsored by the IAEA 1981-1985, 11:52016 
(R;XA) 

Shock Waves 

Hypervelocity impact of mixtures (Calcite-water mixtures), 
11:51191 (R;US) 

Properties 


A modular computer simulation of absorption systems, 
11:51098 (J;US) 
Stopping Power 
Effect of phase on the stopping and range distribution of low- 
oa 11:51562 (J;US) 


Supercritical State 
Development of the CNG shattering process for coal 
beneficiation to produce compliance fuels. Quarterly report 
No. 3, April-June 1986, 11:49725 (R;US) 


Effects of noncondensible gases on fluid recovery in fractured 
geothermal reservoirs, 11:50381 (BA;US) 
WATER CONTENT 
See HUMIDITY 
MOISTURE 
WATER COOLANT 
See WATER 
WATER COOLED REACTORS 


See also ACPR REACTOR 
BWR TYPE REACTORS 
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MURR REACTOR 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 


Fuel Rods 
Simulation THESA for inv: of the thermo- 
mechanical behaviour of UO:, 11:49930 (R;DD;In German) 
Pressure Vessels 
Heavy-Section Steel Technology program. Five-year plan, FY 
1985-1989, 11:50544 (R;US) 
Reactor Cooling Systems 
Condensation effects in reactor transients, 11:50819 (BA;US) 
Reactor Cores 
New a ne method for solving three dimensional 
neutron diffusion equation by neutron leakage iteration 
technique (DIFFUSION-ACE computer code), 11:50622 
(R;JP;In Japanese) 
Materials 


Heavy-Section Steel T 
1985-1989, 11:50544 (R;US) 
Transients 
Condensation effects in reactor transients, 11:50819 (BA;US) 
Two-Phase Flow 
Condensation effects in reactor transients, 11:50819 (BA;US) 
Vapor Condensation 
Condensation effects in reactor transients, 11:50819 (BA;US) 
WATER HEATERS 
Data Acquisition 
Accuracy of consumer diary records, 11:51061 (R;EC) 
WATER MODERATED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
MURR REACTOR 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 
Coolant Loops 
Vibration and acoustic signatures of the water circulation 
pump in the ised LMR fuel element test loop at 
IPEN, 11:50499 (RA;BR) 


program. Five-year plan, FY 


Vibration and acoustic signatures of the water circulation 
pump in the LMR fuel element test loop at 
IPEN, 11:50499 (RA;BR) 

WATER MODERATOR 

See WATER 

WATER POLLUTION 

Carcinogens in the environment: reprinted from the sixth 
annual report of the Council on Environmental Quality, 
11:51991 (R;US) 

Stability of niclosamide in water under local conditions, 
11:52069 (RA;XA) 

Mathematical Models 

Workshop on model-evaluation protocols: Chairman's report. 

Final report, 11:52000 (R;US) 
Multi-Element Analysis 

Applications of Total Reflection X-Ray Fluorescence in multi- 

element analysis, 11:51969 (R;DE) 
WATER POLLUTION ABATEMENT 
Use this term for items that involve the prevention of formation of 
pollutants at the source. 
Research Programs 
Epa (Environmental Protection Agency) ground-water 
research programs, 11:52095 (R;US) 
WATER POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
Bn gear ns a lia 
Estimated groundwater restoration costs associated with 
commercial underground coal gasification operations. 
Topical report, 11:49669 (R;US) 


Electrochemistry 
In-situ electrochemical method for removing 
pollutants. Final report on Phase 1, 11:52093 (R;US) 
WATER QUALITY 
Standards 
bay criteria for nitroglycerin. Final report, 11:51876 
WATER RESERVOIRS 
See also COOLING PONDS 


Se eee 
_ue Annual report, 1985, 11:50302 


1985, 11:50301 (R;US) 
Water Quality 
Annual report 1984 of the Study Group Water Works 
Bodensee-Rhein. The results of physical, chemical, bi 
and bacteriological studies of 1984, 11:52111 (R;DE;In 
German) 
WATER RESOURCES 
Evaluation 
Water: a strategic resource. Student essay, 11:50878 (R;US) 
Global Aspects 
Water resource systems and changes in climate and vegetation, 
11:51954 (RA;US) 
Pollution 
Water: a strategic resource. Student essay, 11:50878 (R;US) 
WATER SOURCE HEAT PUMPS 
Coefficient of Performance 
An optimized ground-coupled heat pump system design for 
northern climate applications, 11:51109 (J;US) 


Design 
northern climate applications, 11:51109 (J;US) 
Life-Cycle Cost 
An optimized ground-coupled heat pump system 
northern climate applications, 11:51109 (J;US) 
Payback Period 
An optimized ground-coupled heat pump system design 
northern climate applications, 11:51109 (J;US) 


design for 


Oxidation by UV and ozone of contaminants in deionised and 
raw mains water, 11:52088 (R;EC) 
Photochemical Reactions 
Oxidation by UV and ozone of contaminants in deionised and 
raw mains water, 11:52088 (R;EC) 
WATER TREATMENT PLANTS 
Cost Estimation 
Cost analysis of water pollution control during in situ 
of bitumen from tar sand, 11:49916 (J;US) 
WATER VAPOR 
Vapor Condensation 
Experimental and theoretical study of condensation in 
multicomponent vapors. Quarterly report No. 6, 15 May-14 
August 1985, 11:51847 (R;US) 


WATERBORNE PARTICLES 
See PARTICULATES 

WA 
See also CAUSTIC FLOODING 


of 
some EOR polymers, 11:49851 (BA;US) 
Displacement of a viscous oil by the combined injection of hot 
water and chemical additive, 11:49776 (J;US) 
New polymers for EOR applications, 11:49849 (BA;US) 


The nature of polymer plugging and a wellbore treatment to 
minimize it, 11:49850 (BA;US) 
Bench-Scale Experiments 
Heat flow during steam injection into a fractured carbonate 
reservoir, 11:49812 (BA;US) 
Lab data aid design and evaluation of polymer floods, 11:49777 


GUS) 
Surfactant-enhanced sodium bicarbonate flooding. Project 
OE6, 11:49774 (R;US) 
Evaluation 


Lab data aid design and evaluation of polymer floods, 11:49777 
(J;US) 





WATERFLOODING 
Feasibility Studies 


Feasibility Studies 
Field-scale polymer Soe ante 
challenges, 11:49791 (BA;US) 
Mathematical Models : 
Displacement of a viscous oil by the combined injection of hot 
water and chemical additive, 11:49776 (J;US) 
Planning 
Lab data aid design and evaluation of polymer floods, 11:49777 
G;US) 
Tracer testing for reservoir description, 11:49789 (BA;US) 
sodium bicarbonate flooding. Project 


Surfactant-enhanced 
OE6, 11:49774 (R;US) 
Recommendations 


In situ stress measurements in inclined holes in the North Sea: 
Application to water flooding and enhanced oil recovery, 
11:49861 (B;US) 


Heat flow during steam injection into a fractured carbonate 
reservoir, 11:49812 (BA;US) 
Efficiency 


A progress report on polymer-augmented waterflooding in 
Wyoming's North Oregon Basin and Byron Fields, 11:49792 
(BA;US) 

Effect of crude-oil-induced wettability changes on oil 
recovery, 11:49781 (J;US) 

Field-scale polymer flooding at remote site presents special 
challenges, 11:49791 (BA;US) 

In-situ polymerization controls CO./water channeling st Lick 
Creek, 11:49796 (BA;US) 

In situ stress measurements in inclined holes in the North Sea: 

to water flooding and enhanced oil recovery, 
11:49861 (B;US) 
Mobility-controlled steam drive "MCSD" by the application of 
additives soluble in hot water, 11:49853 (BA;US) 
WATT-HOUR METERS 
See POWER METERS 
WAVE FORMS 
Production 

Digital generation of low-frequency, low-distortion test 

waveforms, 11:51677 (R;US) 
WAVE PROPAGATION 
Finite Element Method 

Finite element model for water wave diffraction including 

boundary absorption and bottom friction, 11:51695 (R;DK) 


prectenpimrig pa anyes gS ne 
boundary absorption and bottom friction, 11:51695 (R;DK) 
WAVEFORMS 
See WAVE FORMS 
WAVEGUIDES 
Design 
Design and analysis of ridged waveguides for fusion energy 
applications, 11:52740 (RA;US) 
Evaluation 


Design and analysis of ridged waveguides for fusion energy 
applications, 11:52740 (RA;US) 

WAVES (SHOCK) 

See SHOCK WAVES 
WAZ 16 

See NICKEL BASE ALLOYS 
WEAK INTERACTIONS 

Reviews 


Electroweak interactions of quarks and leptons, 11:52501 


(R;CH) 
WEATHERIZATION 
Environmental Impacts 
Radon monitoring results from BPA’s Residential 
Weatherization Program. Report No. 3, 11:51055 (R;US) 
Evaluation 
Salvaging fruit: finding and fixing data errors in the Hood 
River Conservation Project, 11:51048 (RA;US) 
Program Management 
gross market potentials for the Southeastern 
District, 11:50912 (R;US) 
Remaining gross market potentials for the Western District, 
11:50911 (RUS) 
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11:50860 (R;US) 
Salvaging fruit: finding and fixing data errors in the Hood 
River Conservation Project, 11:51048 (RA;US) 
WECS 
See WIND TURBINES 
WELDED JOINTS 


Crack Propagation 
ic deformation properties and lifetime of pressure vessel 
material with overlay, 11:50642 (RA;CS;In Czech) 
Cracks 

Effect of heat input in austenite overlaying on under overlay 
crack elimination, 11:51230 (RA;CS;In Czech) 

Materials and technology problems of WWER type reactors, 
eh accen onde ease 

luction reliability of welded structures in nuclear power 
enemies 11:51229 (RA;CS;In Czech) 

Reliability assessment of welded joints of reactor 
(20KhMA, 1SKh2MFA, 1SKhN2MFA, and 10OGN2MFA 
steels), 11:50538 (RA;CS;In Slovak) 

Study of low-cycle crack initiation in heterogeneous welded 
joints, 11:50629 (R;FR;In French) 

Deformation 

Cyclic deformation properties and lifetime of pressure vessel 
material with overlay, 11:50642 (RA;CS;In Czech) 

Effect of heat input in austenite overlaying on under overlay 
crack elimination, 11:51230 (RA;CS;In Czech) 


Fatigue 
Reliability assessment of welded joints of reactor components 
(20KhMA, 1SKh2MFA, 1SKhN2MFA, and 1OGN2MFA 
steels), 11:50538 (RA;CS;In Slovak) 
Infrared Thermography 
Infrared sensing techniques for adaptive robotic welding, 
11:51655 (R;US) 
On line sensing of weld penetration 
thermography, 11:51654 (R;US) 
Mechanical Properties 


Materials and technology problems of WWER type reactors, 
11:50537 (R;CS;In Czech and Slovak) 
Mechanical Tests 
Production reliability of welded structures in nuclear power 
engineering, 11:51229 (RA;CS;In Czech) 


using infrared 


Materials and technology problems of WWER type reactors, 
11:50537 (R;CS;In Czech and Slovak) 
Reliability 
i assessment of welded joints of reactor components 
(20KhMA, 15Kh2MFA, 1SKhN2MFA, and 1OGN2MFA 
steels), 11:50538 (RA;CS;In Slovak) 
Service Life 
Cyclic deformation and lifetime of pressure vessel 
material with overlay, 1150682 RAcoaia Coch) 
Stresses 
Production reliability of welded structures in nuclear power 
engineering, 11:51229 (RA;CS;In Czech) 
WELDING 
See also DIFFUSION WELDING 
LASER WELDING 
Survey of weld repair procedures for high-pressure steam- 
turbine casings, 11:50413 (RA;US) 
Automation 
Automated welding process sensing and control, 11:51214 
(R;US) 
Control 
Automated welding process sensing and control, 11:51214 
(R;US) 
Monitoring 
Automated welding process sensing and control, 11:51214 
(R;US) 
Recommendations 
Successful field welding of high-pressure turbine casing cracks, 
11:50406 (RA;US) 
WELDS 
See WELDED JOINTS 
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Effects of thermal and mechanical loading on PDC bit life, 


11:49779 (J;US) 
Laboratory testing of high-pressure, high-speed PDC bits, 
11:49773 (R;US) 


Use of single-cutter data in the analysis of PDC bit designs, 
11:50377 (R;US) 
WELL LOGGING 
Data 
Analysis of interference data in a highl 
geothermal 


ly heterogeneous 
naturally fractured reservoir, 11:50373 (J;US) 
WELL LOGGING EQUIPMENT 
To be used only when the equipment itself is the topic of the paper; 
includes source, detector, and associated equipment. 


jposium on high-temperature well-logging instrumentation, 
11:50371 (R;US) 


Modifications 
Oriented logging tools at the Nevada Test Site, 11:51907 
(RA;US) 


Performance 
Evaluation of the utility of a large-spacing dipole-dipole 
borehole logging tool, 11:51909 (RA;US) 


WLS software for the Los Alamos geophysical instrumentation 
truck, 11:51905 (RA;US) 
WENDELSTEIN-7 STELLARATOR 
Limiters 
Limiters for the W VII-AS stellarator. Current technical 


preparatory studies, 11:52839 (R;DE;In German) 
WEST GERMANY 


See FEDERAL REPUBLIC OF GERMANY 
WEST VALLEY PROCESSING PLANT 
Decontamination 
Decontamination of the Warm Aisles at the West Valley 
Demonstration Project. Final topical report, January 1985- 
February 1986, 11:50094 (R;US) 
WEST VIRGINIA 
Oil Fields 
Rock Creek «il field CO: pilot tests, Roane County, West 
Virginia, 11:49843 (BA;US) 
WESTINGHOUSE STANDARD REACTOR 
Prior to 1975, PWR/41 TYPE REACTORS was used. 
A Codes 
Efficacious of estimatives of thermal-hydraulic conditions of 
the PWR core by measured parameters (ALMOD 3W2 and 
COBRA IIIP codes), 11:50531 (RA;BR;In Portuguese) 
C Codes 
Efficacious of estimatives of thermal-h ic conditions of 
the PWR core by measured parameters (ALMOD 3W2 and 
COBRA ITIP codes), 11:50531 (RA;BR;In Portuguese) 
Heat Transfer 
Efficacious of estimatives of thermal-hydraulic conditions of 
the PWR core by measured parameters (ALMOD 3W2 and 
COBRA ITIP codes), 11:50531 (RA;BR;In Portuguese) 
High Pressure Coolant Injection 
Effects of the reactor coolant pumps after a small break in a 
Westinghouse reactor, 11:50822 (BA;US) 
Mathematical Models 
Efficacious of estimatives of thermal-hydraulic conditions of 
the PWR core by measured parameters (ALMOD 3W2 and 
COBRA IIIP codes), 11:50531 (RA;BR;In Portuguese) 
Reactor Cooling Systems 
Effects of the reactor coolant pumps after a small break in a 
Westinghouse reactor, 11:50822 (BA;US) 
Reactor Cores 
Efficacious of estimatives of thermal-hydraulic conditions of 
the PWR core by measured parameters (ALMOD 3W2 and 
COBRA IIIP codes), 11:50531 (RA;BR;In Portuguese) 
Transients 
Effects of the reactor coolant pumps after a small break in a 
Westinghouse reactor, 11:50822 (BA;US) 
WETLANDS 
Reviews 
Our nation’s wetlands: an interagency task force report, 
11:52070 (R;US) 


WET-TYPE COOLING TOWERS 
See COOLING TOWERS 

WHEAT 
Biological Variability 

Physiological aspects of spring wheat improvement, 11:52131 
(BA;US) 

Nutritional Deficiency 

Effects of excess levels of a polymer as a soil conditioner on 
yields and mineral nutrition of plants (Triticum aestivum; 
Lycopersicon esculentum), 11:52197 (J;US) 

Productivity 

Additive and synergistic effects on plant growth from 
polymers and organic matter applied to soil simultaneously, 
11:52204 (J;US) 

Effects of excess levels of a polymer as a soil conditioner on 
yields and mineral nutrition of plants (Triticum aestivum; 
Lycopersicon esculentum), 11:52197 (J;US) 

Enhancement of the effect of coal fly ash by a pol 
soil conditioner on growth of wheat, 11:52195 (J;US) 

WHITE DWARF STARS 
Gravitational Collapse 
ee carbon-oxygen white dwarfs induced by 
Gieban delbiguatenet Bigs Gate, 11:52318 (R;US) 
Star Evolution 
G-dwarfs, white dwarfs and the local dark matter, 11:52326 
(R;US) 
Star Models 
G-dwarfs, white dwarfs and the local dark matter, 11:52326 


power from i 
sovious one 6 007 Ge coasting 1ISITES GUD 
WILLOWS 
Nutrients 
Growth and yield of willow stands in relation to climate and 
nutrition, 11:50340 (R;SE) 
WIND 
Three-Dimensional Calculations 
Vectorization of a computer code for wind field calculation, 
11:53094 (RA;JP;In Japanese) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 


See ELECTRIC GENERATORS 
WIND TURBINES 


WIND POWER 
Te nan 
availability, and maintainability at various locations. 
for September 1981-September 1984, 11:50387 (R;US) 
Technology Assessment 
Utility-wind turbine industry interaction 
proceeding. Summarys, 11:50393 (R;US) 
WIND TURBINES 
See also VERTICAL AXIS TURBINES 


Design and initial testing of a one-bladed 30-meter-diameter 
rotor on the NASA/DOE Mod-0 wind turbine, 11:50390 
(R;US) 


Mini-modal of wind turbines using novel excitation, 


for September 1981-September 1984, s1s08e? OMUS) 
Field Tests 
Wind energy-conversion systems: evaluation of reliability, 
availability, and mai ility at various locations. Report 
for September 1981-September 1984, 11:50387 (R;US) 
Frequency Response Testing 
Mini-modal testing of wind turbines using novel excitation, 
11:50399 (BA;US) 





Horizontal Axis Turbines 
How far can the blade of a wind turbine fly, 11:50386 
(TG;GB) 
Mechanical Vibrations 
Noise sources in wind turbines. Source identification research: 
noise suppression design, 11:50398 (R;NL;In Dutch) 
Meteorology 


Meteorological measurements at Nibe January 1981-December 
1984, 11:50391 (R;DK) 


Noise sources in wind turbines. Source identification research: 
noise suppression design, 11:50398 (R;NL;In Dutch) 
Performance 
Wind turbine performance and array spacing, 11:50388 (R;US) 
Power Range 1-10 MW 
Development of a 60 m/2000 kW-vindmoelle, 11:50392 
(R;DK;In Danish) 
Research Programs 
Davis appropriate technology wind project. Final report, 
11:50395 (R;US) 
Utility-wind turbine industry interaction 
proceeding. Summarys, 11:50393 (R;US) 
Risk Assessment 


How far can the blade of a wind turbine fly, 11:50386 
(TG;GB) 
Testing i 
Design and initial testing of a one-bladed 30-meter-diameter 
rotor on the NASA/DOE Mod-0 wind turbine, 11:50390 
(R;US) 
Guidelines for testing wind turbines. Final report, 11:50394 
(R;US) 
Towers 
Summary of tower designs for large horizontal axis wind 
turbines, 11:50389 (R;US) 
Uses 
Davis appropriate technology wind project. Final report, 
11:50395 (R;US) 
Wind Loads 
Mini-modal testing of wind turbines using novel excitation, 
11:50399 (BA;US) 
WSs 


Blast Effects 
Climatological assessment of airblast propagations from 
oe ee 11:51942 
Damaging distant airblast from minor scale, 11:51878 (R;US) 


Energy performance analysis of fenestration in a single-family 
residence, 11:51103 (J; US) 
Energy Analysis 
"a eee am 11:51068 
Orientation 


performance analysis of fenestration in a single-family 
residence, 11:51103 GUS) 


Residential window performance analysis using regression 
procedures, 11:51038 (RA;US) 
WINDSCALE REPROCESSING PLANT 
See SELLAFIELD REPROCESSING PLANT 
WIPP 


WIPP Hydrology Program. Waste Isolation Pilot Plant, 
southeastern New Mexico. Hydrologic Data Report No. 3, 
11:52275 (R;US) 

INSIN 


Energy Conservation 
Use of multiattribute decision analysis in energy program 
decision making in Wisconsin, 11:50855 (RA;US) 
Radioactive Waste 
Wisconsin's perception of DOE's waste management program, 
11:50149 (J;US) 
Renewable Energy Sources 
Evaluation of the renewable energy refund program in 
Wisconsin, 11:50950 (RA;US) 
Use of multiattribute decision analysis in energy program 
decision making in Wisconsin, 11:50855 (RA;US) 


WOLFRAM 
See TUNGSTEN 
WOLVES 
Habitat 
evaluation of the Northern Rocky Mountain Gray 
Wolf for the Bear Valley Creek Fish Habitat Enhancement 
Project. Final report, 11:50307 (RA;US) 
wooD 
Acid Hydrolysis 
Hydrolysis kinetics of aspen wood in concentrated slurries, 
11:50283 (RA;US) 
Chars 

Chemistry of carbon-gasification reactions. Final report, July 

1982-December 1985, 11:50291 (R;US) 
Combustion 

Use of biogenic fuels in the farmhouse from the point of view 
of labour. Pt. 2. Heating the farmhouse, 11:51070 (R;DE;In 
German) 

Use of biogenic fuels in the farmhouse from the point of view 
of labour. Pt. 1. Gathering and storing wood and straw for 
fuel, 11:51071 (R;DE;In German) 

Physical Properties 

Application of sugar maple and black locust to the 
biomass/energy plantation concept. Final report, April 1984, 
11:50322 (R;US) 


Forest and energy - wood and wood chips, 11:50290 (R;NO;In 
Norwegian) 
WOOD ALCOHOL 
See METHANOL 
WOOD BURNING APPLIANCES 
Air Pollution Abatement 
Effect of a catalytic combustor on polynuclear aromatic 
hydrocarbon levels in particulates from wood burning, 
11:52010 (BA;US) 
Air Pollution 


Monitoring 
Effect of a catalytic combustor on polynuclear aromatic 
hydrocarbon levels in particulates from wood burning, 
11:52010 (BA;US) 
Catalytic Combustors 
Effect of a catalytic combustor on polynuclear aromatic 
hydrocarbon levels in particulates from wood burning, 
11:52010 (BA;US) 


Engineering considerations for wood fired systems, 11:50980 
(RA;US) 
Wood Fuels 
Engineering considerations for wood fired systems, 11:50980 


(RA;US) 
WOOD FUELS 
Use of this term is limited to policy, feasibility, and socio-economic 
studies. For wood properties use WOOD. 
Combustion 
Engineering considerations for wood fired systems, 11:50980 
(RA;US) 


Engineering considerations for wood fired systems, 11:50980 


(RA;US) 
WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 
Directories 
Directory of Tennessee's forest industries, 1985, 11:53052 


industrial 
report, 11:51127 (R;US) 


energy conservation 

(SIC24) industry in the BPA Service District. SIC summary 
report, 11:51133 (R;US) 

Industrial Wastes 

Kraft pulp mills - background information 
revisions to standards, 11:52031 (R;US) 
WORKERS 
See PERSONNEL 


for promulgated 
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WOUNDS 
Contamination 
and therapy of transuranium contaminations, 
11:52229 (R;DE;In German) 


Secretion by stimulated murine macrophages of a heparin- 
binding fibroblast growth activity, distinct from basic FGE 
and IL-1, 11:52180 (J;US) 

Transuranium Elements 

Diagnosis and therapy of transuranium contaminations, 

11:52229 (R;DE;In German) 
WWER TYPE REACTORS 


See also GREIFSWALD-1 REACTOR 
GREIFSWALD-2 REACTOR 
GREIFSWALD-3 REACTOR 
GREIFSWALD-4 REACTOR 


Properties 
Results obtained at Vitkovice in development of steel 
10GN2MFA for WWER-1000, 11:51228 (RA;CS;In Czech) 
Fuel Element Failure 
Performance analysis and swelling phenomena of 
PWR/WWER/ fuel elements, 11:50762 (R;PL;In Polish) 
Fuel Elements 
Performance analysis and swelling phenomena of 
PWR/WWER/ fuel elements, 11:50762 (R;PL;In Polish) 
Materials Testing 
Results obtained at Vitkovice in tt of steel 
10GN2MFA for WWER-1000, 11:51228 (RA;CS;In Czech) 


Results obtained at Vitkovice in development of steel 

10GN2MFA for WWER-1000, 11:51228 (RA;CS;In Czech) 
Pressure Vessels 

Basic aspects of WWER-1000 materials selection, 11:50541 
(RA;CS;In Czech) 

Materials and technology problems of WWER type reactors, 
11:50537 (R;CS;In Czech and Slovak) 

Threshold values of stress intensity factor and permissible 
defect size for steel 1ISKh2NMFA, 11:51241 (RA;CS;In 
Czech) 

Reactor Components 

Manufacture of rings of O8Kh18N10T sheet for internal 
structures of WWER type reactors, 11:50539 (RA;CS;In 
Czech) 

Reliability assessment of welded joints of reactor components 
(20KhMA, 15Kh2MFA, iSKhN2MFA, and 10OGN2MFA 
steels), 11:50538 (RA;CS;In Slovak) 

Tensile Properties 

Materials problems of manufacture of smith forgings of 

austenitic steels for WWER’s, 11:51233 (RA;CS;In Czech) 
Tubes 

Production of tubes for nuclear power engineering, 11:51231 

(RA;CS;In Czech) 
Yield ; 
Materials problems of manufacture of smith forgings of 
austenitic steels for WWER’s, 11:51233 (RA;CS;In Czech) 
WWER-1000 REACTOR 
See WWER-5 REACTOR 
WWER-3 REACTOR 
Availability 

Analysis and planning of the utilization of nuclear power 

plants, 11:50521 (RA;DD;In German) 


Evaluation of the neutron count rate measured with spent fuel 
elements from nuclear power plants for nuclear safeguards, 
11:50536 (R;AT;In German) 

Corrosion 

Examples of some manifestations of surface corrosion of parts 
from chromium and chromium-nickel steels (CSN17246, 
17247, 17042, GOST O8Kh18N10T, 20Kh17N2-BS, 
14Kh17N2, 10Kh11N2, 1Kh13N3, 95Kh18 type steels), 
11:51243 (RA;CS;In Czech) 


Metallurgy 
New knowledge from development of high alloy steels and 
alloys for WWER-440 and WWER-1000 light water reactors 
(10Kh11N10T3R type steels; KhN35VT alloys), 11:51236 
(RA;CS;In Czech) 


Pressure Vessels 
Comparison of basic physical and metallurgical characteristics 
of steels for WWER-440 and WWER-1000 pressure vessels 
(Steel-1SKh12NMFA), 11:51237 (RA;CS;In Czech) 


Evaluation of the neutron count rate measured with spent fuel 
elements from nuclear power plants for nuclear safeguards, 
11:50536 (R;AT;In German) 

Spent Fuel Elements 

Evaluation of the neutron count rate measured with spent fuel 
elements from nuclear power plants for nuclear safeguards, 
11:50536 (R;AT;In German) 

WWER-440 REACTOR 
See WWER-3 REACTOR 

WWER-S REACTOR 
Availability 

Analysis and of the utilization of nuclear power 
plants, 11:50521 (RA;DD;In German) 

Corrosion 

Large-sized bends of primary circuit of WWER-1000 nuclear 

power plants, 11:51235 (RA;CS;In Czech) 
F 


‘orecasting 

Analysis and of the utilization of nuclear power 
plants, 11:50521 (RA;DD;In German) 

Mechanical Properties 


bends of circuit of WWER-1000 nuclear 


power plants, 11:51235 (RA;CS;In Czech) 


Metallurgy 

New knowledge from development of high alloy steels and 
alloys for WWER-440 and WWER- 7000 light water reactors 
(10Kh11N10T3R type steels; KhN35VT alloys), 11:51236 
(RA;CS;In Czech) 

Pressure Vessels 

Comparison of basic physical and metallurgical characteristics 
of steels for WWER-440 and WWER-1000 pressure vessels 
(Steel-1SKh12NMFA), 11:51237 (RA;CS;In Czech) 

Development and introduction in production of parts for 
WWER-1000 reactor pressure vessel (ISKh2NMFA and 
15Kh2NMFAA type steels), 11:50540 (RA;CS;In Czech) 

Primary Coolant Circuits 

ized bends of circuit of WWER-1000 nuclear 
power plants, 11:51235 (RA;CS;In Czech) 

WWER-500 REACTOR 

See WWER-5 REACTOR 
WYOMING 

See also POWDER RIVER BASIN 

Mill Tailings 

Regulatory framework for the cleanup of uranium mill tailings 
at Riverton, Wyoming, 11:50168 (RA;US) 

Oil Fields 

A progress report on polymer-augmented waterflooding in 
Piyuming’s North Oregon Bens and Byron Fleids, 1149792 
(BA;US) 

An update of the polymer-augmented alkaline flood at the 
Isenhour Unit, Sublette County, Wyoming, 11:49793 
(BA;US) 

Case history of a successful Rocky Mountain pilot CO: flood, 
11:49841 (BA;US) 

Geological problems related to characterization of clastic 
reservoirs for enhanced oil recovery, 11:49802 (BA;US) 

Oil Shale Deposits 
ical problems related to characterization of clastic 
reservoirs for enhanced oil recovery, 11:49802 (BA;US) 


x 


X RADIATION 
See also SOFT X RADIATION 
Photon-Ion Collisions 
X-ray scattering by bound electrons and plasma fluctuations, 
11:52917 (RA;US) 





XANTHUM GUM 


Chromatography 
Application of size exclusion chromatography in the 
measurements of concentration and molecular weight of 
some EOR polymers, 11:49851 (BA;US) 
Ultraviolet Spectra 
Application of size exclusion chromatography in the 
measurements of concentration and molecular weight of 
some EOR polymers, 11:49851 (BA;US) 
XENON 
Ton Pairs 
Dissociation of cluster ions, 11:52407 (RA;AT) 
Formation and decay of negatively and positively charged 
clusters, 11:52383 (RA;AT) 
Strucutre and dynamics of noble gas clusters and cluster ions, 
11:52393 > 
Ion-Molecule Collisions 
Translational spectroscopy study of the charge transfer 
reaction of helium ions with xenon, 11:52400 (RA;AT) 


Recent calculational work at Department of Reactor Physics 
CTH, 11:50497 (R;SE) 
XENON 132 REACTIONS 
Deep Inelastic Heavy Ton Reactions 
Symmetric in the system **Xe+ Fe at 5.0, 5.7 
and 8.5 MeV/u beam energy, 11:52629 (R;DE) 
Elastic Scattering 
Symmetric fragmentation in the system ‘**Xe+ Fe at 5.0, 5.7 
and 8.5 MeV/u beam energy, 11:52629 (R;DE) 


Quasi-Fission 
Symmetric fragmentation in the system '**Xe+ Fe at 5.0, 5.7 
and 8.5 MeV/u beam energy, 11:52629 (R;DE) 
XENON 136 
Double Beta Decay 
Efficiency investigation of the multielement proportional 
counter for the *Xe double beta decay search, 11:52646 
(RA;CS) 
XENON IONS 
Ion-Atom Collisions 
Electron capture from Li(2s) by singly charged ions - a 
systematic study, 11:52381 (RA;AT) 
X-RASERS 
See X-RAY LASERS 
X-RAY DIFFRACTION 
Evaluation 
Quantitative X-ray diffraction: fact or fantasy, 11:51850 


(RA;ZA) 
X-RAY DOSIMETRY 
Calibration 


Hard filtered radiation ititi purposes at the 
calibration laboratory at SIS at the N i 
Institute for Radiation Hygiene), 11:52723 (R;NO;In 
Norwegian) 

Calibration in an X-ray field generated at 100-250 KV, 
11:51833 (R;NO;In Norwegian) 

X-RAY EQUIPMENT 
See also X-RAY SOURCES 


Diamond-anvil cell with improved x-ray 
collimation system, 11:51865 (P;US) 
Flywheel Energy Storage 
Flywheel-powered mobile x-ray generator. Interim technical 
(RUS). report, 1 January 1982-28 February 1983, 11:50846 
Power Supplies 
Flywheel-powered mobile x-ray . Interim technical 
ny report, 1 January 1982-28 February 1983, 11:50846 
X-RAY FLUORESCENCE ANALYSIS 
Number Codes 
Computer programme for use in the development of multi- 
element X-ray-fluorescence methods of analysis (The 4- 
FORMAT.W programme), 11:51479 (R;ZA) 
Uses 
Applications of Total Reflection X-Ray Fluorescence in multi- 
element analysis, 11:51969 (R;DE) 
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X-RAY FLUORESCENCE ANALYZERS 
Automation 
In-line X-ray fluorescence analysis of special nuclear materials 
in dissolver solution: Materials development, 
simulation and parameterization, 11:51494 (J;US) 
Performance 
In-line X-ray fluorescence analysis of special nuclear materials 
in dissolver solution: Materials development, 
simulation and parameterization, 11:51494 (J;US) 
X-RAY LASERS 


Collisional-excitation laser scheme, 11:51623 (RA;US) 
Design of an exploding-foil X-ray laser target, 11:51620 
(RA;US) 
Design of a photoresonantly pumped fluorine X-ray laser, 
11:51621 (RA;US) 
Exploding foil recombination laser, 11:51624 (RA;US) 
Fabrication 


Novette X-ray laser target fabrication, 11:52919 (RA;US) 
Focusing 
Target focusing configuration for X-ray laser experiments, 
11:52893 (RA;US) 
Optical Pumping 
Resonant photoexcitation laser experiments, 11:51625 (RA;US) 
Technique to produce coherent x-ray radiation via laser 
pumping of a relativistic ion beam, 11:52360 (R;US) 
Performance 
Collisional-excitation laser scheme, 11:51623 (RA;US) 
Design of a photoresonantly pumped fluorine X-ray laser, 
11:51621 (RA;Us) 
Exploding foil recombination laser, 11:51624 (RA;US) 
Research Programs 
Equipment for subpicosecond extreme-ultraviolet facility. Final 
report, 15 July 1984-14 July 1985, 11:51611 (R;US) 
X-ray laser experiments: introduction, 11:51622 (RA;US) 
X-RAY RADIOGRAPHY 
Image Processing 
Examination of commercially available imaging devices for use 
in an x-ray imaging system, 11:52140 (RA;US) 
Nondestructive Testing 
Diode array digital radiography for industrial non-destructive 
evaluation, 11:50659 (RA;US) 
Scintillator-Photodiode Detectors 
Examination of commercially available imaging devices for use 
in an x-ray imaging system, 11:52140 (RA;US) 
X-RAY SOURCES 
For cosmic sources of x radiation use COSMIC X-RAY 
SOURCES. 
Meetings 
Sixth symposium on x- and gamma ray sources and 
applications. Abstracts, 11:51797 (R;US) 
Programs 


Research 
t for subpicosecond extreme-ultraviolet facility. Final 
report, 15 July 1984-14 July 1985, 11:51611 (R;US) 
X-RAY SPECTRA 
Background Noise 
Non-polynomial approximation of background in x-ray spectra, 
11:51459 (R;US) 
X-RAY SPECTROMETERS 
Calibration 


Calibrations of a multichannel soft x-ray spectrometer, 
11:51826 (R;US) 


TGSS-EM: a time-resolved imaging spectrometer for the 
measurement of amplified spontaneous emission at soft x-ray 
wavelengths, 11:52938 (RA;US) 

Hgl2 Semiconductor Detectors 

Hgls detector perspectives in microanalysis, 11:51787 (R;FR;In 

French) 
Mercury Iodides 

Hgls detector perspectives in microanalysis, 11:51787 (R;FR;In 

French) 
Performance 

TGSS-EM: a time-resolved imaging spectrometer for the 

measurement of i emission at soft x-ray 


wavelengths, 11:52938 (RA;US) 
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Position Sensitive Detectors 
Large area position-sensitive X-ray detector for a Bragg crystal 
spectrometer, 11:51839 (J;NL) 
Switching Circuits 
Ultrafast 
11:52945 (RA;US) 
XUV 
See EXTREME ULTRAVIOLET RADIATION 
XYLANASE 
Enzyme Activity 
Biomass fermentation to ethanol by selected Fusarium strains, 
11:50280 (RA;US) 
XYLANASES 
See XYLANASE 
XYLOSE 
Fermentation 
Biomass fermentation to ethanol by selected Fusarium strains, 
11:50280 (RA;US) 


gating using a photoconductive switch, 


Y-12 PLANT 
Nuclear Materials Management 
What the new propagation of error procedure at Y-12 needs 
from the measurement control program, 11:50239 (J;US) 
Safeguards 
What the new propagation of error procedure at Y-12 needs 
from the measurement control program, 11:50239 (J;US) 
YANKEE VERMONT REACTOR 
See VERMONT YANKEE REACTOR 
YEASTS 
See also CANDIDA 
Flocculation 
Aerobic ethanol production with a flocculent yeast in a 
biomass recycling system, 11:50274 (R;DE) 
YELLOW CAKE 
See URANIUM OXIDES U308 
YIELD (BIOLOGICAL) 
See PRODUCTIVITY 
YIELD (FISSION) 
See FISSION YIELD 
YOSHIDA SARCOMA 
See EXPERIMENTAL NEOPLASMS 
YTTERBIUM 158 
Energy Levels 
Effect of alignments on the shape of /sup 158/Yb, 11:52649 
G;US) 
Yrast States 
Effect of alignments on the shape of /sup 158/Yb, 11:52649 
(J;US) 
YTTERBIUM 172 TARGET 
Nitrogen 14 Reactions 
Doubly decoupled structures in /sup 182,184/Ir, 11:52657 
(J;US) 
YTTERBIUM 174 TARGET 
Nitrogen 14 Reactions 
Doubly decoupled structures in /sup 182,184/Ir, 11:52657 
G;US) 
YTTERBIUM ALLOYS 
Crystal Structure 
Origin of the structural distortion between phase I’ and I in 
SnMsRh,Sniz compounds, 11:51260 (RA;AT) 
YTTERBIUM COMPOUNDS 
See also YTTERBIUM OXIDES 
Crystal Structure 


New R2Rhi2X7 compounds 
type, 11:51417 (RA;AT) 
Lattice Parameters 
New R:Rhi2X; compounds 
type, 11:51417 (RA;AT) 


structurally related to ZraFe:2P 


structurally related to ZraFei2P: 


YTTRIUM COMPOUNDS 
Crystal Structure 


YTTERBIUM OXIDES 
Color 
Oxides MsSbsO12 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 
(RA;AT) 


Crystal Structure 
Oxides MsSbsO:2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm,Yb,Lu), 11:51333 
(RA;A’ 


T) 
YTTRIUM 89 TARGET 
Neutron Emission 
[Neutron emission spectra for cobalt, yttrium, and niobium]. 
Progress report, 11:52636 (R;US) 
Neutron Reactions 
[Neutron emission for cobalt, yttrium, and niobium]. 
Progress report, 11:52636 (R;US) 


Neutron Spectra 
[Neutron emission spectra for cobalt, yttrium, and niobium]. 
Progress report, 11:52636 (R;US) 
YTTRIUM 90 
Diagnostic Uses 
Antibodies and isotopes, a chemical approach to tumour 
targeting, 11:52150 (RA;CH) 
YTTRIUM ALLOYS 
Crystal Structure 
New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCo4Siro or UsCosSis type structures. 


structural description 
11:51258 (RA;AT) 
Electric Conductivity 


Soperondociiy in trary rae earth ranson mea 
with the ScsCo,Siso-type structure, 
1151482 OD) 


Susceptibility 
Oe ne ere ea ee 


with the ScsCo.Siso-type structure, 
11: Ste ROS) 
Superconductivity 
New ternary rare earth - transition metal germanides with 
TiMnSie, ScsCoySiro or UzCosSis type structures. 
pt ee in these compounds, 11:51259 RE AAT) 
rare earth transition metal 
silicides and with the ScsCo,Sino-type structure, 
11:51432 (R;US) 


YTTRIUM ALUMINIUM GARNETS 


See ALUMINIUM OXIDES 
YTTRIUM COMPOUNDS 


YTTRIUM BROMIDES 
Crystal Structure 
New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 11:51398 (RA;AT) 
CARBIDES 
Order-Disorder Transformations 
Order and disorder in transition metal carbides and nitrides: 
i and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MaC and M:N, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 
(RA;AT) 
Phase Diagrams 
FCC oxycarbide phase of scandium and of yttrium: 
composition limits, 11:51337 (RA;AT) 
YTTRIUM CHLORIDES 
Crystal Structure 
New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 11:51398 (RA;AT) 
YTTRIUM COMPOUNDS 
See also YTTRIUM BROMIDES 
YTTRIUM CARBIDES 


New R2Rhi2X7 compounds structurally related to ZraFei2P: 
type, 11:51417 (RA;AT) 





Prediction of the idealized composition of compounds with 


centred trigonal prisms in R-Ni-Si systems, 11:51400 
(RA;AT) 
Ternary rare earth and silver pnictides with ThCr2Sie- 
related structures, 11:51416 (RA;AT) 
Lattice Parameters 
New R2Rhi2X7 compounds structurally related to ZraFe:2P; 
type, 11:51417 (RA;AT) 
YTTRIUM IODIDES 
Crystal Structure 


New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 11:51398 (RA;AT) 
YTTRIUM NITRIDES 
Order-Disorder Transformations 
tal and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MeC and M2N, where M is a 
transition metal of the column III, IV, V and VD), 11:51329 
(RA;AT) 
YTTRIUM OXIDES 
Color 
Oxides MsSbsOi2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm,Yb,Lu), 11:51333 
(RA;AT) 


Crystal Structure 
Oxides MsSbsOi2 (M= 
Y,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu), 11:51333 
(RA;AT) 


Phase Diagrams 
FCC oxycarbide phase of scandium and of yttrium: 
composition limits, 11:51337 (RA;AT) 
Phase Transformations 
Spectroscopic characterization studies of phase transformations 
in zirconia, hollandite and graphite systems. Final technical 
report, 14 February 1984-14 October 1985, 11:51326 (R;US) 
PHOSPHIDES 
Crystal Structure 
Preparation and crystal structure of HoCosP2 and 
isotypiclanthanoid cobalt phosphides, 11:51414 (RA;AT) 
Lattice Parameters 
Preparation and crystal structure of HoCosP2 and 
isotypiclanthanoid cobalt phosphides, 11:51414 (RA;AT) 
YUCCA MOUNTAIN 


Meteorology 
Meteorological Monitoring Plan for the Nevada Nuclear 


Waste Storage Investigations Project, Yucca Mountain site 
(NNWSI Project), 11:50152 (R;US) 
Radioactive Waste Facilities 
Two-stage repository development at Yucca Mouontain: an 
engineering feasibility study, 11:50135 (R;US) 


r 4 


Z NEUTRAL BOSONS 
Prior to October 1985 this concept was indexed to 
INTERMEDIATE VECTOR BOSONS. 
Physics at the Z°, 11:52520 (R;US) 


Forward-backward asymmetries for e-italict e~-—+Z°+b-barb,t- 
italic-bart-italic and physics beyond the standard model, 
11:52533 (J;US) 

UAI results on W*~ and Z° production and decay, 11:52490 
(RA;US) 


Production 
Jets, W*- and Z° production in UA2, 11:52491 (RA;US) 
UAI results on W*- and Z° production and decay, 11:52490 
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MORDENITE 
Catalytic Effects 
Conversion of methanol to gasoline extended project: methanol 
to olefins modification and operation of the demonstration 
plant milestone report, 11:50265 (R;US) 
ZERO POWER REACTORS 
See also FCA REACTOR 
Nuclear Materials Management 
Description of a SSAC at the facility level for research 
reactors and critical facilities, 11:50190 (RA;US) 
IAEA safeguards experience at research reactors, 11:50207 


(RA;US) 
ial accountancy and control for research reactors and 
critical assemblies, 11:50206 (RA;US) 
ZINC 
Accumulation 
nee etree dn echiten guens Sacgaeanand spared 
composition of tomatoes (Lycopersicon esculentum), 
11:52193 (J;US) 
Monitoring 
Heavy metals Cd, Pb, Cu, and Zn and other indications of 
anthropogenic pollution in groundwater, river water, 
precipitation and valley sediments in the north-west of 
Erlangen, 11:52091 (R;DE;In German) 
ZINC COMPOUNDS 


See also ZINC OXIDES 
ZINC TELLURIDES 


Crystal Structure 
New channel and cluster structures formed in ternary alkaline 
earth and lanthanum compounds, 11:51413 (RA;AT) 
Sorptive Properties 
Desulfurization of hot coal by zinc ferrite, 11:49675 (BA;US) 
ZINC FLUORIDES 
Muon Reactions 
m* SR studies on pure MnF; and site-diluted (Mn/sub 
0.5/Zn/sub 0.5/)F2, 11:51369 (R;US) 
Spin-Lattice Relaxation 
m* SR studies on pure MnF; and site-diluted (Mn/sub 
0.5/Zn/sub 0.5/)F2, 11:51369 (R;US) 
ZINC OXIDES 
Catalytic Effects 
Solid state, surface and catalytic properties of oxides. Progress 
report, February 1984-July 1986, 11:51501 (R;US) 
ZINC TELLURIDES 
Physical Radiation Effects 
Positron trapping in heavily irradiated semiconductors, 
11:51370 (R;FR) 
ZINC-BROMINE BATTERIES 
Design 
Design modeling of zinc/bromine battery systems, 11:50852 
(R;US) 
ZINC-CHLORINE BATTERIES 
Performance Testing 
Test and evaluation of the zinc-chloride battery powered 
KUBVAN, 11:51184 (R;US) 
ZION STATION UNIT-2 
See ZION-2 REACTOR 
ZION-2 REACTOR 
Zion, Illinois, USA 
Loss of Coolant 
Analysis of loss of coolant accident leading to reactor core 
melt, 11:50754 (RA;BR;In Portuguese) 
Meltdown 
Analysis of loss of coolant accident leading to reactor core 
melt, 11:50754 (RA;BR;In Portuguese) 
Reactor Cores 
Analysis of loss of coolant accident leading to reactor core 
melt, 11:50754 (RA;BR;In Portuguese) 


Zircaloy-uranium dioxide reaction, 11:50803 (R;GB) 
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ZIRCALOY 2 


Hydridation 
Mechanisms of hydrogen absorption by zirconium alloys, 
11:51193 (R;CA) 
Y4 


Metallurgical Effects 
Dissolution of UO: by molten Zircaloy-4 cladding, 11:51320 
(R;CA) 


Isotope Dating 
Zircons from the granites and gneisses of the Namaqua mobile 
belt and the interpretation of radiometric ages, 11:52271 
(RA;ZA) 
ZIRCONIUM 
Chemical Reactions 
TURC2 and 3: large scale UO:/ZrO,/Zr melt-concrete 
interaction experiments and analysis, 11:50792 (R;US) 
ZIRCONIUM 90 REACTIONS 
Heavy Ion Fusion Reactions 
Heavy-ion interactions of deformed nuclei. Final 
January 1-December 31, 1985, 11:52645 (R;US) 
Potentials 
Heavy-ion interactions of deformed nuclei. Final 
January 1-December 31, 1985, 11:52645 (R;US) 
ZIRCONIUM 90 TARGET 


Antiproton Reactions 
(n,p) and the (anti p,anti n) reactions as probes of isovector 
giant resonances, 11:52651 (BA;US) 
Reactions 


(a,p) and the (anti p,anti n) reactions as probes of isovector 
giant resonances, 11:52651 (BA;US) 


problem 
Gamow-Teller strength in nuclei, 11:52650 (BA;US) 
Proton Reactions 
“Missing” Gamow-Teller strength and the continuous (p,n) 
spectra, 11:52661 (BA;US) 
Structure of charge-exchange modes and the problem of 
Gamow-Teller strength in nuclei, 11:52650 (BA;US) 
Zirconium 90 Reactions 
Heavy-ion interactions of deformed nuclei. Final 
January 1-December 31, 1985, 11:52645 (R;US) 
ZIRCONIUM ALLOYS 
Creep 
Creep properties of refractory alloys for space nuclear power 
ppm 11:50590 (RA;US) 
Crystal Structure 
Structural investigations of bismuthides of titanium, zirconium, 
and hafnium, 11:51262 (RA;AT) 
Crystal-Phase Transformations 
Structural transformation and superconductivity in the Zr 
(Ru(sub(1-x))Pd(subx)) system, 11:51257 (RA;AT) 
Lattice Parameters 


5 5 investiontions of biesathides of titeal ae 
and hafnium, 11:51262 (RA;AT) 


Magnetic 
Effect of d-band mixing in Mn-transition metals spin-glasses, 
11:51267 (RA;AT) 
Microhardness 


Surface of polycrystalline W-Zr-alloys during 
internal saturation, 11:51304 (TJ;GB) 
Microstructure 
Surface hardening of polycrystalline W-Zr-alloys during 
internal saturation, 11:51304 (TJ;GB) 
Superconductivity 
Structural transformation and in the Zr 


and superconductivity i 
eee eee system, 11:51257 (RA;AT) 


aoa. 
New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 11:51398 (RA;AT) 


hydrides, 11:51332 (RA;AT) 
Order-Disorder Transformations 
Order and disorder in transition metal carbides and nitrides: 
experimental and theoretical aspects (Of the form: MCsub(1- 


ZIRCONIUM SELENIDES 
Crystal Structure 


x) and MNsub(1-x), as well as MaC and M:N, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 
(RA;AT) 
ZIRCONIUM CHLORIDES 
Crystal Structure 
New examples of clusters, extended metal-metal bonding and 
interstitial derivatives, 11:51398 (RA;AT) 
ZIRCONIUM COMPLEXES 
Chemical Preparation 
Trinuclear Zr, Al p-ketene complexes containing bridging 
reduction chemistry, 11:51542 (J;US) 
Crystal Structure 
Trinuclear Zrz, Al y-ketene complexes containing bridging 
reduction chemistry, 11:51542 (J;US) 
Molecular Structure 
Trinuclear Zr2, Al p-ketene complexes containing bridging 
reduction chemistry, 11:51542 (J;US) 
COMPOUNDS 


New ReRhi2X; compounds 
type, 11:51417 (RA;AT) 
Lattice Parameters 
New R2Rhi2X7 compounds structurally related to ZraFei2P; 
type, 11:51417 (RA;AT) 
Crystal chemistry, stability and order in ternary metallic 
pnictides, 11:51401 (RA;AT) 
Structural Chemical Analysis 
Crystal chemistry, stability and order in ternary metallic 
pnictides, 11:51401 (RA;AT) 
ZIRCONIUM HYDRIDES 
Crystal Structure 
Structure and of transition metal carbides and 
hydrides, 11:51332 (RA;AT) 
ZIRCONIUM IODIDES 
Crystal Structure 
rite ek ep en 9 yy maa 
interstitial derivatives, 11:51398 (RA;AT) 
ZIRCONIUM NITRIDES 
Crystal Structure 
Reactive RF and dual ion beam sputter deposition of Ti, Zr, 
and Hf nitrides, 11:51340 (RA;AT) 
Order-Disorder Transformations 
Order and disorder in transition metal carbides and nitrides: 
and theoretical aspects (Of the form: MCsub(1- 
x) and MNsub(1-x), as well as MsC and M:N, where M is a 
transition metal of the column III, IV, V and VI), 11:51329 
(RA;AT) 
ZIRCONIUM OXIDES 
See also ZIRCONOLITE 
Chemical Reactions 
TURC2 and 3: large scale UO:/ZrO./Zr melt-concrete 
interaction experiments and analysis, 11:50792 (R;US) 


Properties 
Transformation toughening behavior in ceramics, 11:51324 
(R;US) 
Phase 


Spectroscopic characterization studies of phase transformations 
in zirconia, hollandite and graphite systems. Final technical 
report, 14 February 1984-14 October 1985, 11:51326 (R;US) 

ZIRCONIUM SELENIDES 
Crystal Structure 

In-situ X-ray characterization of the intercalated zirconium 

diselenide Lisub(x)ZrSea, 11:51395 (RA;AT) 





Conductivity 
WSe, homo- and heterojunctions, 11:51392 (RA;AT) 


Electrical Properties 
ee ee 
eee 11:51395 (RA;AT) 
ZIRCONIUM SILICID! 
Thermal Expansion 
Temperature dependence of the lattice constants of transition 
metal disilicides, 11:51430 (RA;AT) 
ZIRCONIUM SULFIDES 
Electric 
Electric conductivity of AgCrTiS, and AgCrZrS,, 11:51425 


(RA;AT) 
WSe, homo- and heterojunctions, 11:51392 (RA;AT) 
ZIRCONOLITE 


Structural change in ***Pu-substituted zirconolite on recovery 
from the metamict state, 11:51451 (J;US) 
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Physical Radiation Effects 
damage in zirconolite (CaZrTieO;), 11:51445 
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(Dynamics of molecular crystals conference, Greno- 

ble, France, 30 Jun-4 Jul 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Conference on health and environmental effects of 
chemical mixtures, Delavan, WI, USA, 16- 


complex 
18 Jun 1986) 
NTIS, PC A06/MF A001; 1 (GPO Dep.) 
(2. international workshop on QSAR in environmen- 
tal toxicology, Hamilton, Ontario, Canada, 9-13 Jun 
1986) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 

research conference 


Provo, UT, USA, 18-20 Jun 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(USSR/US exchange Il: 4. topical meeting 

netic configurations, plasma equilibrium and 

of stellarators, Oak Ridge, TN, USA, 23 Jun-3 Jul 
986) 


FL, USA, 9-13 Jun 1986) 

See BNL-38354 

See BNL-38356 

NTIS, PC A02/MF A01 (GPO Dep.) 

(NATO international advanced course on physics of 
strong fields, Maratea, Italy, 1-14 Jun 1986) 

See BNL-38477 

(American Vacuum Society symposium on strained- 
layer supperiattices, Clinton, NJ, USA, 4 Jun 1986) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
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(International Atomic Energy Agency meeting on 
measurement and analysis on the double-differential 
neutron emission spectra in (p,n) and (a,n) reactions, 
Vienna, Austria, 23-27 Jun 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Governor's conference on indoor radon, Albany, 
NY, USA, 4-5 Jun 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(International symposium on sputtering, Vienna, Aus- 
tria, 2-6 Jun 1986) 

NTIS, PC A03/MF A01 (GPO Dep.) 

(5. international IMEKO symposium on intelli 
measurements, Jena, German D.R., 10 Jun 1986) 

See EGG-M-14786 
(Workshop on supercomputing environments, Mof- 
fett Field, CA, USA, 25 Jun 1986) 

See UCRL-94795 

See UCRL-94881 

(Annual DOE adhesives symposium, Livermore, CA, 
USA, 3-4 Jun 1986) 

See UCRL-92783 

(17. international congress on — speed photogra- 
phy and photonics, Pretoria, South Africa, 3 Jun 
1986) 

See UCRL-94678 

(17. annual meeting of the American Physical Society 
Division of Electron and Atomic Physics, Eugene, 
OR, USA, 18-20 Jun 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Neutrino ‘86, Sendai, Japan, 3-8 Jun 1986) 

See BNL-38469 

(CRDEC conference on obscuration and aerosol re- 
search, Aberdeen, MD, USA, 23-27 Jun 1986) 

See LA-UR-86-2918 

(Symposium on multiparticle dynamics, Zeewinkle, 
Austria, 13-23 Jun 1986) 

See LA-UR-86-2706 

See LA-UR-86-2824 

See LA-UR-86-2704 

See LA-UR-86-2705 

See CERN-EP-86-106 

(International Astronomical Union colloquium, Bam- 
berg, F.R. Germany, 16-19 Jun 1986) 

See LA-UR-86-2714 

(international symposium on nuclear beta decay and 
neutrinos, Osaka, Japan, 11-13 Jun 1986) 

See LA-UR-86-2744 

(9. workshop on nuclear physics, Buenos Aires, Ar- 
gentina, 23 Jun-4 Jul 1986) 

See DOE/ER/40048-172-L6 

(23. international conference on high-energy physics, 
Berkeley, CA, USA, 16-23 Jul 1986) 

See BNL-38326 

See SLAC-PUB-4037 
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See BNL-38469 

(4. international conference on megagauss magnetic- 
field generation and related topics, Santa Fe, NM, 
USA, 14-17 Jul 1986) 
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See LA-UR-86-2745 

(23. annual conference on nuclear and space radiation 
effects, Providence, RI, USA, 20-23 Jul 1986) 

NTIS, PC A02/MF AO}; i (GPO Dep.) 

(22. University conference on ceramics - ceramic mi- 
crostructures ‘86: role of interfaces, Berkeley, CA, 
USA, 28-31 Jul 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

See LBL-21610 

(ASME pressure vessel and piping conference and 
exhibit, Chicago, IL, USA, 20-24 Jul 1986) 

NTIS, PC A03/MF AO1 

(11. international pyrotechnics seminar, Vail, CO, 
USA, 7-11 Jul 1986) 

See MLM-3378(OP) 

See MLM-3381(OP) 

See MLM-3376(OP) 

(International symposium on weak and electromag- 
netic interactions in nuclei, Heidelberg, F.R. Germa- 
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(International conference on EXAFS and near edge 

structure, Saumur, France, 7-11 Jul 1986) 

See BNL-38395 .99: DE86014773 11:51197 
See BNL-38391 99: DE86014768 11:51196 
(8. international conference on mathematical physics, 

Marseilles, France, 16-23 Jul 1986) 

See LA-UR-86-2575 99: DE86013829 11:52586 
(10. international CODATA conference, Ottawa, 

Canada, 14-17 Jul 1986) 

See BNL-38433 99: DE86014769 11:51914 
See BNL-38427 99: DE86014767 11:51945 
See BNL-38432 1.99: 1DE86014770 11:51946 
(Nondestructive characterization of materials, Mon- 

treal, Canada, 21-23 Jul 1986) 

See EGG-M-16786 99: DE86014900 11:51215 
See EGG-M-08886 .99: DE86014919 11:51214 
(Workshop on the gas flame structure, Novosibirsk, 

USSR, 27-31 Jul 1986) 

See UCRL-95037 99: DE86014775 11:51187 
(Nato advanced research workshop on super field 

theories, Vancouver, Canada, 25-30 Jul 1986) 

See LA-UR-86-2576 99: DE86013828 11:53104 
(Gordon research conference on physical metallurgy, 

Andover, NH, USA, 21-25 Jul 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 99: DE86013398 11:52724 
(Gordon conference on chemistry at interfaces, Meri- 

den, NH, USA, 21-25 Jul 1986) 

See LBL-21733 .99: 1DE86015130 11;50962 
(International nuclear physics conference, Harrogate, 
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(7. international congress on photosynthesis, Provi- 
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(11. international conference on electromagnetic iso- 
tope separators and techniques related to their appli- 
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(American Council for an Energy Efficient Economy 
Santa Cruz summer study on energy-efficiency in 
buildings, Santa Cruz, CA, USA, 17-23 Aug 1986) 
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tion, Saarbrucken, F.R. Germany, 25-28 Aug 1986) 
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(National meeting of the American Institute of 

a Engineers, Boston, MA, USA, 24-27 Aug 

See PNL-SA-13802 

(Annual joint meeting of the Electron Microscopy of 

America and the Microbeam Analysis Society, Albu- 
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(2. annual oil shale contractors’ meeting, Morgan- 

town, WV, USA, 12-14 Aug 1986) 

See SAND-86-1905C 99: DE86014724 11:49911 
See SAND-86-1906C 99: 1DE86014723 11:49912 
See SAND-86-1901C 99: DE86014722 11:49910 
(13. international conference on high energy accel- 

erators, Novosibirsk, USSR, 7-11 Aug 1986) 

See SLAC-PUB-4012 E 1.99: DE86015210 11:51720 
See BNL-38488 .99: DE86015071 11:51699 
See BNL-38494 E 1.99: DE86015080 11:51700 
See SLAC-PUB-4044 E 1.99: DE86015576 11:52734 
(Institute of Industrial Engineers meeting, Vancou- 

ver, B.C., Canada, 25 Aug 1986) 
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(30. SPIE technical symposium on 
lectronic engineering, San Diego, 
Aug 1986) 
See BNL-38413 
See UCRL-94999 
See PNL-SA-13795 
See LA-UR-86-2845 
See LA-UR-86-2813 
See tie 
carnahan conference on security tech- 
nology, Gothenburg, Sweden, 12-14 Aug 1986) 
See SAND-86-0113C 
(12. international conference on very large databases, 
Kyoto, Japan, 25-28 Aug 1986) 
See DOE/ER/10920-1 
NTIS, PC A03/MF A01 (GPO Dep.) 


(1. conference on human consequences of 1985's cli- 
mate, Asheville, NC, USA, 6-7 Aug 1986) 

See PNL-SA-13750 

(29. midwest symposium on circuits and systems, Lin- 
coln, NE, USA, 11-12 Aug 1986) 

See UCRL-94993 

GANNAF propulsion meeting, New Orleans, LA, 
USA, 26-28 Aug 1986) 

See UCRL-93985 

(6. international congress on plant tissue and cell cul- 
ture: extrachromosomal DNA and cell differentiation 
in cultured pea roots (Pisum Sativum), St. Paul, MN, 
USA, 3-8 Aug 1986) 

See BNL-38406 

(Seminar on nuclear plant life extension, Alexandria, 
VA, USA, 25-27 Aug 1986) 
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(22. explosives safety seminar, Anaheim, CA, USA, 
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(international gas research conference, Toronto, 
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waste management - decontamination and de- 
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(Advances in reactor physics and safety 
Saratoga Springs, NY, USA, 17-19 Sep 1986) 

See NUREG/CP-0080-Vol.1 
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(Operability of nuclear power systems in normal and 
adverse environments meeting, Albuquerque, NM, 
USA, 29 Sep-3 Oct 1986) 
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(2. international conference on radioactive waste 
ee ee 


See UCRL-93947 

(192. American Chemical Society national meeting, 
Anaheim, CA, USA, 7-12 Sep 1986) 
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(14. SOFT - symposium on fusion technology, Avi- 

gnon, France, 8-12 Sep 1986) 

See UCRL-94687 

(International conference on reliable fuels for liquid 

metal reactors, Tucson, AZ, USA, 7-11 Sep 1986) 

See HEDL-SA-3468 

(18. IUFRO world congress, Ljubljana, Yugoslavia, 

8-12 Sep 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(3. international conference on the science of technol- 

ogy of zirconia, Tokyo, Japan, 9-11 Sep 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Oceans ‘86, Washington, DC, USA, 23-25 Sep 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Utilities in-house energy management 

San Francisco, CA, USA. 9-11 Sep 1986) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 

(IGARSS '86 symposium, Zurich, Switzerland, 8-11 

Sep 1986) 

See LA-UR-86-1927 

(6. international workshop or coal liquid and alter- 

nate fuels technology, Halifax, Canada, 29 Sep-3 Oct 

1986) 

See SAND-86-1105C 

(2. European simulation congress, Antwerp, Belgium, 

9-12 Sep 1986) 

See UCRL-93765 

(23. conference on radar meteorology and cloud 

physics, Snowmass, CO, USA, 22-26 Sep 1986) 

See UCRL-93800 

(CERN Accelerator School course on advanced ac- 

celerator physics, Oxford, UK, 16-27 Sep 1986) 

See SLAC/AP-53 

(13. annual American Society for Quality Control 

Energy Division conference, Ft. Lauderdale, FL, 

USA, 21-24 Sep 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

See HEDL-SA-3513-FP 

(Specialist meeting on core debris/concrete interac- 

tions, Palo Alto, CA, USA, 3-5 Sep 1986) 

NTIS, PC A02/MF AOI; 1 

See SAND-86-1936C 

(SPIE’s fiber LASE ‘86, Cambridge, MA, USA, 14- 

26 Sep 1986) 

See SAND-86-2046C 

See UCRL-95084 

See LA-UR-86-2914 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Thermophysical properties conference, Rome, Italy, 

22-26 Sep 1986) 

See LA-UR-86-2909 

(8. international free electron laser conference, Glas- 

gow, Scotland, 1-5 Sep 1986) 

See LA-UR-86-2984 

See LA-UR-86-2974 

See LA-UR.-86-2983 

(Resonance ionization spectroscopy and its applica- 

tion, Swansea, UK, 7-12 Sep 1986) 

See LA-UR-86-2943 

NTIS, PC A02/MF A01 (GPO Dep.) 

(AEA specialists’ meeting on graphite component 

structural design, Tokai, Japan, 8-11 Sep 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(System 1022/1032 user’s conference, Boston, MA, 

USA, 7-10 Sep 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(5. europhysical topical conference on lattice defects 

in ionic materials, Madrid, Spain, 8-12 Sep 1986) 

NTIS, PC A02/MF A001; 1 (GPO Dep.) 

(MAGLEV ‘86, Pitman, NJ, USA, 22-24 Sep 1986) 

See LA-UR-86-2860 

(international symposium on intense dynamic loading 

and its effects, Beijing, China, 1 Oct 1986) 

See LA-UR-85-2461 

See LA-UR-85-2429 

es Society for the Advancement of Materials and 
Process Engineering national technical conference on 

materials, Seattle, WA, USA, 7-9 Oct 1986) 

See SAND-86-1233C 
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(7. international symposium on alcohol fuels, Paris, 
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Availability 
Source 


(EEE international conference on systems, man and 
cybernetics, Atlanta, GA, USA, 14 Oct 1986) 

See LA-UR-86-2384 

(26. SPSE fall symposium and 5. international confer- 
ence and exposition on electronic imaging, Arlington, 
VA, USA, 14-17 Oct 1986) 

See UCRL-94570 

(INFODATA international user meeting, Tucson, 
AZ, USA, 26-29 Oct 1986) 

See SAND-86-1113C 

(AIAA sounding rocket, balloon and related space 
systems conference, Ocean City, MD, USA, 28-30 
Oct 1986) 

See SAND-86-0717C 

See SAND-86-1718C 

(Fall digital equipment computer users society sym- 
posium, San Francisco, CA, USA, 6-10 Oct 1986) 
See SAND-86-1850C 

See LA-UR-86-2825 


See DOE/ER/03235-93 
See DOE/ER/04831-9 


NTIS (US Sales Only), PC A0S/MF A0i 
NTIS (US Sales Only), PC A05/MF A01 


NTIS (US Sales Only), PC A03/MF A0i 
NTIS (US Sales Only), PC A06/MF A0i 


NTIS (US Sales Only), PC A03/MF AOI; 1 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
Publications Officer, Centre for Urban and Regional 
Studies, J.G. Smith Building, University of 
Birmingham, P.O. Box 363, Birmingham B15 2TT. 
Price Pound 4.30 

NTIS, PC A10/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A03/MF A01 
See CEA-CONF-8166 


See AD-850684/2/XAB 

NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS PC E11; Available from NTIS as TIB/B86- 
NTIS PC ED; Avaliable from NTIS es TIB/B86 


NTIS (US Sales Only), PC A03/MF A01 
See DGRST-79-7-078 


NTIS, PC A06/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
See DOE/EA-0262S 

NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI (GPO Dep.) 
NTIS, PC All/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A10/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A19/MF AOI; 1 


NTIS, PC A04/MF A0O1 (GPO Dep.) 
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Availability 
Source 


NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08/MF A01; 1 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF A01; 1 (GPO Dep.) 
NTIS, PC Al4/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC All/MF AO1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC All/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A13/MF AOI; 1 (GPO Dep.) 
NTIS, PC A20/MF AOI; 1 (GPO Dep.) 


NTIS, PC A07/MF A01; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A07/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
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DE86014954 
DE86014967 
DE86014966 
DE86015809 
DE86015225 
DE86013889 
DE86015028 
DE86013331 
DE86014847 
DE86015443 
DE86014202 
DE86014908 


DE86014865 
DE86014864 


DE86014007 
DE86013975 
DE86015466 


DE86014285 
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11:51129 
11:51130 
11:51131 
11:51132 
11:51133 
11:52065 
11:50388 
11:52110 
11:52188 
11:51056 
11:51057 
11:50907 
11:50316 
11:51134 
11:49690 
11:49648 
11:50908 
11:51058 
11:50361 
11:51135 
11:51136 


11:51181 
11:51182 


11:50425 
11:50931 
11:49896 


11:50914 


NTIS, PC A05/MF AOI - GPO; 1 (GPO Dep.) DE86015033 11:49865 
NTIS, PC All/MF AOi - GPO; 1 (GPO Dep.) DE86015372 11:49895 
NTIS, PC A03/MF A01; 1 - GPO (GPO Dep.) DE86014032 11:49866 
NTIS, PC A07/MF A01 - GPO (GPO Dep.) DE86015423 11:50889 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) DE86012220 11:51205 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86012588 11:52178 
NTIS, PC A09/MF A01; 1 (GPO Dep.) DE86014857 11:51706 
0274 NTIS, PC A02/MF A01 (GPO Dep.) DE86015376 11:53042 
0275-Vol.2 NTIS, PC A04/MF A01; 1 (GPO Dep.) DE86015386 11:52215 
NTIS, PC A13/MF A01 (GPO Dep.) DE86015957 11:51188 
NTIS, PC A04/MF A01 (GPO Dep.) DE86014670 11:51560 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86015129 11:50674 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86015625 11:52679 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) DE86015474 11:52576 
NTIS, PC A02/MF A0i (GPO Dep.) DE86015035 11:51381 
NTIS, PC A03/MF A01 DE86014674 11:52458 
NTIS, PC A03/MF A0l (GPO Dep.) DE86014660 11:52577 
NTIS, PC A04/MF A01; 1 (GPO Dep.) DE86014980 11:52578 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) DE86015038 11:52654 
NTIS, PC A02/MF A01 (GPO Dep.) DE86014631 11:52503 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86014629 11:52555 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE86014628 11:52504 
NTIS, PC A02/MF A01 (GPO Dep.) DE86014627 11:52505 


NTIS, PC A03/MF A01 (GPO Dep.) DE86014623 11:52506 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86014622 11:52556 
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DOE/ER/04052- 


83 
DOE/ER/04207- 
17 


NTIS, PC A05/MF A01; 1 (GPO Dep.) E 1.99: DE86015728 11:52579 
NTIS, PC A05/MF A01 (GPO Dep.) E 1.99: DE86010290 11:50675 
NTIS, PC A02/MF A01 (GPO Dep.) E 1.99: DE86015424 11:52643 
NTIS, PC A02/MF A01; 1 (GPO Dep.) E199: DE86014212 11:51501 
NTIS, PC A03/MF A01; 1 (GPO Dep.) E 1.99: DE86014672 11:52580 
NTIS, PC A02/MF A01 (GPO Dep.) E 1.99: DE86015902 11:51206 
NTIS, PC A02/MF A01 (GPO Dep.) E 1.99: DE86015250 11:51566 
NTIS, PC A02/MF A01 (GPO Dep.) E 1.99: DE86015799 11:52581 
NTIS, PC A02/MF A01; 1 (GPO Dep.) E 1.99: DE86014979 11:52442 
NTIS, PC A03/MF A01 (GPO Dep.) E 1.99: DE86015439 11:53071 
NTIS, PC A02/MF A01; 1 (GPO Dep.) E 1.99: DE86015036 11:51325 
NTIS, PC A07/MF AO01; 1 (GPO Dep.) E 1.99: 1DE86015037 11:51207 


NTIS, PC A02/MF A01 (GPO Dep.) E 1.99: DE86015255 11:50317 
NTIS, PC A02/MF A01 (GPO Dep.) E 1.99: DE86014719 11:52122 


NTIS, PC A05/MF A01; 1 (GPO Dep.) E 1.99: DE86014991 11:51567 
NTIS, PC A02/MF A01; 1 (GPO Dep.) E 1.99: DE86014689 11:52279 
NTIS, PC A02/MF A01 (GPO Dep.) E 1.99: DE86014927 11:51530 
NTIS, PC A02/MF A01 (GPO Dep.) E 1.99: DE86014831 11:51847 
NTIS, PC A02/MF A01 (GPO Dep.) E 1.99: DE86015669 11:52123 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) E 1.99: DE86014790 11:51502 


American Society of Plant Physiologists, Box 1688, 7186010342 11:52206 
Rockville, MD 20850 


NTIS, PC A02/MF A01 (GPO Dep.) 99: DE86014686 11:51554 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 99: DE86013004 11:53072 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE86013358 11:52459 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE86013535 11:52597 
NTIS, PC A04/MF A01 (GPO Dep.) 99: 1DE86015052 11:52582 


NTIS, PC A02/MF AOI (GPO Dep.) 99: 1DE86015736 11:52644 


NTIS, PC A03/MF A01 (GPO Dep.) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/AMF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A03/MF AOl (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AOl (GPO Dep.) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF A0i (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02; 3 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) DE86015356 11:52665 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE86015455 11:52583 


DE86014830 11:52325 
DE86014799 11:52557 
DE86014800 11:52326 
DE86014801 11:52327 
DE86014794 11:52328 
DE86014802 11:52329 
DE86014761 11:52330 
DE86014828 11:52558 
DE86014796 11:52559 
DE86014797 11:52331 
DE86014798 11:52332 
DE86014803 11:52333 
DE86014804 11:52334 
DE86014805 11:52560 
DE86014829 11:52561 
DE86014806 11:52680 
DE86014807 11:52681 
DE86014808 11:52507 
DE86014810 11:52508 
DE86014811 11:52335 
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Availability 
Source 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 3 

NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A0O1 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A19/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A0i (GPO Dep.) 


NTIS, PC All/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05; 3 

NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A18; 3 

NTIS, PC A13/MF AO; 1 (GPO Dep.) 
NTIS, PC Al4/MF AOI; 1 (GPO Dep.) 


NTIS, PC Al4/MF AOI; 1 (GPO Dep.) 
NTIS, PC Al4/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF A01 (GPO 


Dep.) 


NTIS (US Sales Only), PC A04/MF AOI; 1 (GPO 


Dep.) 

NTIS, PC A10/MF A0l; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC Al0/MF AOl (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 


a Cheng, University of Illinois, Urbana, 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A0i (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF A0i (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
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Report Availability Abstract 
Number Source Number 


DOE/FE/60177- 
0049 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86015422 11:49914 
2162 NTIS, PC A04/MF A01 (GPO Dep.) 99: DE86015204 11:49906 
2176 NTIS, PC A02/MF AOI (GPO Dep.) DE86015469 11:49907 
NTIS, PC A02/MF A01 (GPO Dep.) DE86014998 11:49738 
NTIS, PC A03/MF A01 (GPO Dep.) 99: DE86014272 11:49692 
NTIS, PC A07/MF A01 (GPO Dep.) 99: DE86014273 11:49693 
NTIS, PC A04/MF A01 (GPO Dep.) DE86014275 11:49694 
NTIS, PC A20/MF A01; 1 (GPO Dep.) DE86011811 11:49653 
NTIS, PC A10/MF A001; 1 (GPO Dep.) DE86014901 11:51183 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) DE86014903 11:53073 
NTIS, PC A04/MF A01; 1 (GPO Dep.) DE86614902 11:51137 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86014899 11:51138 
OSTI, PO Bx 62, Oak Ridge, TN 37831 T186015939 11:53056 
NTIS$7.50 11:50266 


NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86004703 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86015956 


NTIS, PC A02/MF A01 (GPO Dep.) DE86015064 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86015065 


NTIS, PC A10/MF A01; 1 (GPO Dep.) DE86000300 11:49772 
NTIS, PC A08/MF A01; 1 (GPO Dep.) DE86013960 11:49654 
NTIS, PC A06/MF AOI; 1 DE86001856 11:49892 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86001099 11:49739 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE86006621 " 11:49655 
NTIS, PC A10/MF AOI; 1 (GPO Dep.) DE86001059 11:49908 


NTIS, PC All/MF A01; 1 (GPO Dep.) DE86014947 11:51175 
NTIS, PC A02/MF A01 (GPO Dep.) DE86005764 11:50389 


NTIS, PC A02/MF AO1 (GPO Dep.) DE86014742 11:50390 
NTIS, PC A02/MF A01 (GPO Dep.) DE86013927 11:51180 


NTIS, PC A05S/MF A01; 1 (GPO Dep.) DE86015559 11:51166 
NTIS, PC A99/MF AOI; 1 (GPO Dep.) DE86015778 11:50806 


NTIS, PC A04/MF A01; 1 (GPO Dep.) DE86015760 11:50094 
NTIS, PC A02/MF A01 (GPO Dep.) DE86015761 11:50095 


NTIS, PC A04/MF AO1 (GPO Dep.) DE86015251 11:50152 
NTIS, PC A10/MF A01 (GPO Dep.) DE86015271 11:50096 


School of Forestry and Environmental Studies, Duke 1186014199 11:50343 
Univ., Durham, NC 27706 


NTIS, PC A05/MF A01; 1 (GPO Dep.) DE86015151 11:50173 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE86015215 11:50174 


NTIS, PC A09/MF A01; 1 (GPO Dep.) DE86014195 11:51503 
NTIS, PC A13/MF AOI; 1 (GPO Dep.) DE86014380 11:50273 
NTIS, PC A02/MF A01 (GPO Dep.) DE85009092 11:30267 
NTIS, PC A02/MF A01 (GPO Dep.) DE86015472 11:49681 
NTIS, PC All/MF AOI; 1 (GPO Dep.) DE86014892 11:49656 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE86014983 11:51961 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 99: DE86014982 11:51962 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 99: DE86014986 11:51963 
NTIS, PC A02/MF AOI (GPO Dep.) DE86014985 11:51964 
NTIS, PC A05/MF A001; 1 (GPO Dep.) DE86014300 11:51965 
NTIS, PC A02/MF A01 (GPO Dep.) DE86015359 11:49682 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86014730 11:49657 
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NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE86012714 11:53074 
NTIS, PC A10/MF A01; 1 (GPO Dep.) DE86012869 11:51568 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86012694 11:49683 
NTIS, PC A02/MF A01 (GPO Dep.) DE86014893 11:51531 
NTIS, PC A02/MF AOl DE86014717 11:49721 
NTIS, PC A02/MF A01 (GPO Dep.) DE86014299 i 11:51966 


NTIS, PC A02/MF A01 (GPO Dep.) DE86005377 11:49722 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) DE86014259 11:49723 


NTIS, PC A03/MF A01 (GPO Dep.) DE86014696 11:49753 
NTIS, PC A04/MF A01 (GPO Dep.) DE86015523 11:49724 
NTIS, PC A02/MF A01 (GPO Dep.) DE86012578 i 11:51967 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86015188 11:49684 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012930 
NTIS, PC A03/MF A01 (GPO Dep.) DE86014619 
NTIS, PC A04/MF A01 (GPO Dep.) DE86014248 
T3 NTIS, PC A02/MF A01 (GPO Dep.) DE86014375 
DOE/PE- 
0029/ 3 NTIS, PC A07/MF A01 (GPO Dep.) DE86014741 
DOE/PE/17056- 
T8 NTIS, PC A04/MF A01 (GPO Dep.) DE86007925 
DOE/PE/70403- 
Hi-Vol.1 NTIS, PC A10/MF A01; 1 (GPO Dep.) DE86014362 
H1-Vol.2 NTIS, PC A09/MF AOI; 1 (GPO Dep.) DE86014363 
DOE/PETC/TR- 
86/7 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86012336 
86/ 8 NTIS, PC A03/MF A01 (GPO Dep.) DE86015281 
DOE/RG- 
0067 NTIS, PC Al2/MF AOI; 1 (GPO Dep.) DE86014187 
DOE/RL/01030- 
T4 


NTIS, PC A13/MF A01; 1 (GPO Dep.) DE86015563 
NTIS, PC A06/MF A01 (GPO Dep.) DE86015562 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE86014963 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) DE86015208 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86014965 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86014975 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE86014850 11:50368 
NTIS PC E$15.25/MF A01 (GPO Dep.) DE86011715 11:50884 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


DE86015720 11:51383 
DE86015693 11:50101 
DE86015677 11:50102 
DE86015692 11:50103 
DE86015703 11:51384 
DE86015685 11:51211 
DE86015691 11:51212 
DE86015684 11:51213 
DE86015682 11:51385 
DE86015716 11:50104 


mm 
83 


tos bos es eed eed dtd 
88332333 


See CEA-CONF-8104 DE86752454 11:51788 


See CEA-CONF-7826 DE86751265 11:51703 
See CEA-CONF-7827 DE86751270 11:52606 
See CEA-CONF-7908 DE86751250 11:52675 
See CEA-CONF-7906 DE86751271 11:52674 
See CEA-CONF-8210 DE86752451 11:51704 


NTIS, PC A02/MF A0i (GPO Dep.) DE86015714 11:50105 


NTIS, PC A02/MF A01 (GPO Dep.) DE86015715 11:50106 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86015723 11:50107 
NTIS, PC A02/MF A01 (GPO Dep.) DE86015722 11:50108 
NTIS, PC A02/MF A0O1l (GPO Dep.) DE86008911 11:50696 
NTIS, PC A02/MF AO1 (GPO Dep.) DE86008912 11:50697 
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Report 
Number 
85-261 
85-813 
85-939 
85-1119-Rev.1 
86-251 
86-463 
DRAV- 


Availability 
Source 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02; 3 


NTIS (US Sales Only), PC A0S/MF A01; 1 
NTIS (US Sales Only), PC A08/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 


NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A09/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AO1 


Chester CH1 6ES, UK 
Chester CH1 6ES, UK 
Electricity Council Research Centre, Capenhurst, 
Chester CH1 6ES, UK 
Electricity Council Research Centre, Capenhurst, 
Chester CH1 6ES, UK 
Electricity Council Research Centre, Capenhurst, 
Chester CH1 6ES, UK 
Electricity Council Research Centre, Capenhurst, 
Chester CH1 6ES, UK 
Electricity Council Research Centre, Capenhurst, 
Chester CH1 6ES, UK 


NTIS (US Sales Only), PC A02/MF A01 
See AD-A-168678/1/XAB 


NTIS (US Sales Only), PC A03/MF AO}; 1 
NTIS (US Sales Only), PC A04/MF A0l; 1 


NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AO}; 1 
NTIS (US Sales Only), PC A04/MF AO}; 1 


NTIS (US Sales Only), PC A04/MF AOI; 1 


NTIS, PC A05S/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-4562 

NTIS, PC A05/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-4445 

NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


NTIS, PC Au3s/MF A01; 1 (GPO Dep.) 


NTIS, PC A03/MF A01 - GPO 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A08/MF A0i 
NTIS (US Sales Only), PC A06/MF A01 
See PB-86-206901/XAB 


See PB-86-215258/XAB 


ctolebebetofobebe 
SS35S83% 


am oe 
3% $8 


DE86015712 
DE86015675 
DE86015676 
DE86015711 


* DE86015673 


DE86015719 


DE86752964 
DE86752965 
DE86752966 
DE86752967 


DE86752948 
DE86752945 
DE86703104 


DE86751254 


DE86752946 
DE86752947 


DE86752959 
DE86752960 
DE86752961 


DE86752984 


DE86012602 
7186015185 

DE86015385 
1186014936 

DE86014091 
DE86014256 
DE86013028 
DE86015066 


DE86014921 


1186014898 

DE86014919 
DE86014915 
DE86014911 
DE86014916 
DE86014913 
DE86013460 
DE86014904 
DE86014900 
DE86014912 
DE86014920 
DE86013449 


DE86014907 
DE86014922 
DE86014917 
DE86780556 


DE86703366 
DE86703341 


EPA/520/1- 


Abstract 
Number 


11:50109 
11:50110 
11:50111 
11:50112 
11:50113 
11:52834 


11:50288 
11:50289 
11:51696 
11:52263 


11:50318 
11:51695 
11:52835 
11:51059 
11:51060 
11:51550 
11:51061 
11:52088 
11:51555 


11:51556 


11:50576 
11:53063 


11:50391 
11:50392 


11:50309 
11:51167 
11:51168 


11:50885 


11:50678 
11:50505 
11:50153 
11:50504 
11:52666 
11:52050 
11:51798 
11:51670 


11:50376 


11:50632 
11:51214 
11:52836 
11:52280 
11:50726 
11:51848 
11:50114 
11:53044 
11:51215 
11:51216 
11:50026 
11:52248 


11:51799 
11:51800 
11:51217 
11:52143 
11:50517 
11:50115 
11:52031 


11:52022 





82/ 463 
86/ 049 


4348 
4682 
4719-Vol.2 
$752 


EPRI-CS- 
4548 


4633-Vol.1 
4676-SR 
4742 

4743 


EPRI-EA- 
4664-SR 


4706 
4707 
4739-Vol.2 


EPRI-EL- 
4540-CCM-Vol.17 


4540-CCM-Vol.18 


EPRI-EM- 
4569 


4704 


4248 


Availability 
Source 


See PB-86-232154/XAB 
See PB-86-229184/XAB 


See PB-86-216793/XAB 
See PB-86-212552/XAB 


See PB-86-205465/XAB 
See PB-86-213220/XAB 
See PB-86-213238/XAB 
See PB-86-215571/XAB 
See PB-86-215589/XAB 
See PB-86-216439/XAB 
See PB-86-216488/XAB 
See PB-86-217155/XAB 
See PB-86-220365/XAB 


See PB-86-213626/XAB 
See PB-86-195955/XAB 
See PB-86-199841/XAB 
See PB-86-208683/XAB 


Research Reports Center, Box 50490, Palo Alto, Ca 
94303 
Research Reports Center, Box 50490, Palo Alto, CA 
94303 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 
Research Reports Center, Box 50490, Palo Alto, CA 
94303 


Research Reports Center, Box 50490, Palo Alto, CA 
Research Reports Center, Box 50480, Palo Alto, CA 
Sesoanah Sapests Coster, Sie 80008, Bhd Ato, CA 
eseessh Saports Comer; lien $9400, Pato Ato, CA 
Reseach Reports Centr, Box 5048, Palo Alto, CA 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

NTIS, PC A06/MF AOI - Research Reports Center, 
Box 50490, Palo Alto, CA 94303 (GPO Dep.) 
Research Reports Center, Box 50490, Palo Alto, CA 
94303 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 
Research Reports Center, Box 50490, Palo Alto, CA 
94303 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 
Research Reports Center, Box 50490, Palo Alto, CA 
94303 


——— Reports Center, Box 50490, Palo Alto, CA 
NTIS, PC A04/MF A01 - RRC, Box 50490, Palo 
Alto, CA 94303; 1 (GPO Dep.) 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

NTIS, PC A04/MF AOi - Research Reports Center, 
Box 50490, Palo Alto, CA 94303; 1 (GPO Dep.) 
Research Reports Center, Box 50490, Palo Alto, CA 


94303 

Research Reports Center, Box 50490, Palo Alto, CA 
NTIS, PC A08/MF AOI - Research Reports Center, 
Box 50490, Palo Alto, CA 94303 (GPO Dep.) 
Research Reports Center, Box 50490, Palo Alto, CA 
94303 


ERA Technology, Cleeve Road, Leatherhead, 
Surrey KT22 7SA, UK 


See FRI/R-878/15A 


186920120 
1186920452 
1186920454 


1186920455 


186920459 
1186920456 
186920397 
1186920457 


1186920479 


1186920421 
186920420 
DE86013935 


1186920464 


T186920439 
186920440 
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Abstract 
Number 


11:50877 
11:52045 
11:51999 
11:52095 
11:51985 
11:52264 
11:51994 
11:51141 
11:50875 
11:51691 
11:51997 
11:52266 
11:52001 
11:52265 
11:51981 
11:50428 
11:51989 
11:50393 
11:50394 
11:50310 


11:50319 


11:49726 
11:50404 
11:50405 
11:50415 


11:49727 


11:51940 
11:52026 
11:50864 


11:49728 


11:50433 


11:50434 


11:51218 


11:51064 


11:50518 
11:50027 
11:50633 
11:50028 
11:50609 
11:50427 
11:50116 


11:51386 


11:50491 


11:51362 
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Number 


ETU- 
3039-01 

EUR- 
9854 


10034-EN 


10110-EN 


10386-IT 


10486-EN 


Availability 
Source 


See SKI-B-59-83 


European Community Information Service, 2100 M 
St, N.W., Suite 707, Washington, DC 20037 


European Community Information Service, 2100 M 
St., N.W., Suite 707, Washington, DC 20037 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 


Geena tll taieanithciaceeetien 
Luxembourg. Office of Official Publications of the 
European Communities 


NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
See DOE/ER/40105-556 

See PB-86-209038/XAB 

See AD-B-064872/5/XAB 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS, PC A05/MF A01 


NTIS (US Sales Only), PC All/MF AO1 
NTIS (US Sales Only), PC A10/MF A0l 


See AD-489012/5/XAB 
See AD-478240/5/XAB 
See AD-480699/8/XAB 


NTIS, PC All/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF A01; 1 (GPO Dep.) 
NTIS, PC A07/MF A01; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF A01 - GPO 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
See OEFZS-A-0755 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS PC E07; Available from NTIS as TIB/A86- 
08959 
NTIS PC E07; Available from NTIS as TIB/A86- 
08981 
NTIS PC E07; Available from NTIS as TIB/A86- 
08987 


NTIS PC E07; Available from NTIS as TIB/A86- 
09157 

NTIS PC E07; Available from NTIS as TIB/A86- 
09156 

NTIS (US Sales Only), PC A13/MF A0i; 1 


DE86751292 
DE86751291 
DE86751290 
DE86751285 
DE86751284 
DE86751286 
DE86751287 
DE86751289 
DE86751288 


DE87750054 


DE86751255 
DE86751256 


DE86010108 
DE86010109 
DE86016054 
DE86751264 


DE86751263 
DE86752456 


DE86015085 
1186015819 


DE86015243 


DE86015373 


Abstract 
Number 


11:50802 
11:50117 
11:50118 
11:49663 


11:51139 


11:50320 


11:50886 


11:52749 
11:52750 
11:52751 


11:50577 


11:49863 
11:51840 
11:51656 
11:50634 
11:50635 
11:50636 
11:50727 
11:50637 
11:50638 
11:50519 
11:50520 
11:51968 
11:51362 


11:51387 
11:52154 


11:51782 
11:52706 
11:52707 
11:50029 
11:30030 
11:51635 
11:51724 


11:52682 
11:52656 


11:53058 
11:50728 
11:52066 
11:50887 
11:50175 
11:51969 
11:52043 
11:51219 
11:51801 
11:52089 
11:52249 
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Availability i Abstract 
Source Number 


NTIS (US Sales Only), PC A0S/MF A01 DE86703360 11:52155 


NTIS (US Sales Only), PC A07/MF AOI; 1 DE86753184 ? 11:51970 
NTIS (US Sales Only), PC A06/MF AOI DE86752680 11:50119 


NTIS (US Sales Only), PC A07/MF AOI; 1 DE86752758 11:51971 
NTIS PC E07; Available from NTIS as TIB/B86- 11:52218 
08954 


NTIS PC E11; Available from NTIS as TIB/B86- 11:52716 
09029 


NTIS PC E02; Available from NTIS as TIB/B86- 11:52629 
07740 


See CTH-GI-B-260 DE86752981 11:50370 
See AD-A-168022/2/XAB 11:50251 


NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A91 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


DE86015408 11:50031 
DE86014755 11:50729 
DE86015489 11:51220 
DE86015487 11:51221 
DE86015490 11:51222 


— tt te et 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A0i (GPO Dep.) 
NTIS, PC A02/MF A01(GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 


DE86015607 11:50730 
DE86015611 11:52837 
DE86015608 11:50731 
DE86015614 11:50578 
DE86015616 11:51223 
DE86015605 11:50579 
DE86014758 11:50679 
DE86015606 11:50181 
DE86015603 11:50182 
DE86015609 11:53045 


ee 
SSSSSSSs33 Bsss% 


ee tt et et et eet et 


NTIS (US Sales Only), PC A08/MF AOI; 1 DE86752747 11:50492 


NTIS (US Sales Only), PC A02/MF A01 DE86703065 11:51802 
NTIS (US Sales Only), PC A02/MF A01 DE86703066 11:51803 
NTIS (US Sales Only), PC A02/MF A01 DE86703067 11:51804 


NTIS (US Sales Only), PC A02/MF A01 DE86703350 11:52219 
NTIS (US Sales Only), PC A02/MF A01 DE86703458 11:52270 
NTIS (US Sales Only), PC A02/MF A01 DE86780564 11:52068 
NTIS (US Sales Only), PC A03/MF A01 DE86780563 11:51461 


NTIS (US Sales Only), PC A12/MF A01 DE86703461 11:51463 
NTIS (US Sales Only), PC A02/MF A01 DE86703456 11:51477 


NTIS (US Sales Only), PC A10/MF AO1 DE86703091 11:50183 
NTIS (US Sales Only), PC A07/MF AOl DE86703092 11:50184 
NTIS (US Sales Only), PC A06/MF A01 DE86703093 11:50185 
NTIS (US Sales Only), PC A03/MF AOI DE86703094 11:50186 
NTIS (US Sales Only), PC A07/MF A01 DE86703095 11:50187 
NTIS (US Sales Only), PC All/MF AOl DE86703096 11:50188 
NTIS (US Sales Only), PC A0S/MF AO1 DE86703097 11:50189 


NTIS (US Sales Only), PC A15/MF AO1 DE86703051 11:50732 
NTIS (US Sales Only), PC Al7/MF AO1 DE86703466 11:50933 
NTIS (US Sales Only), PC A04/MF AO1 DE86703352 11:52157 
NTIS (US Sales Only), PC A03/MF A01 DE86703459 11:52016 


NTIS (US Sales Only), PC A02/MF AOI DE86752756 11:50351 
NTIS (US Sales Only), PC A02/MF A0l DE86703077 11:51671 
NTIS (US Sales Only), PC A02/MF AO1 DE86703070 11:51805 
85-525/ 593 NTIS (US Sales Only), PC AO4/MF AO1 DE86780478 11:50416 


ITUG/dp- 
85-8 NTIS (US Sales Only), PC A07/MF AOI; 1 DE86752771 11:52112 
85-10 NTIS (US Sales Only), PC A03/MF AOI; 1 DE86752759 11:50299 
85-12 NTIS (US Sales Only), PC A03/MF AO}; 1 DE86752770 11:52113 
85-14 NTIS (US Sales Only), PC A03/MF AOI; 1 DE86752769 11:52028 
85-16 NTIS (US Sales Only), PC A04/MF AOI; 1 DE86752760 11:50865 
85-18 NTIS (US Sales Only), PC A03/MF AOI; 1 DE86752768 11:50866 
85-21 NTIS (US Sales Only), PC A03/MF AO1 DE86752761 11:50867 
85-24 NTIS (US Sales Only), PC A04/MF AOI; 1 DE86752777 11:50909 
85-25 NTIS (US Sales Only), PC A02/MF AOl1 DE86752775 11:52067 
ITUG-pre- 
85-7 NTIS PC E07; Available from NTIS as TIB/B86- 11:52114 
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85-13 NTIS PC E07; Available from NTIS as TIB/B86- 11:52115 


09227 
ITUG-rep- 
— NTIS (US Sales Only), PC A04/MF AO}; 1 DE86752885 11:52029 
5-221 NTIS (US Sales Only), PC A03/MF AOl DE86753181 11:51224 
IN2P3- 
83-09 NTIS (US Sales Only), PC A13/MF A01 DE86751282 11:52509 
INIS-BR- 
476 NTIS (US Sales Only), PC A0S/MF A01 DE86703283 11:52585 
477 NTIS (US Sales Only), PC A08/MF A01 DE86703254 11:52035 
478 NTIS (US Sales Only), PC A02/MF A01 DE86703287 11:52310 
479 NTIS (US Sales Only), PC A02/MF AOl DE86703288 11:52311 
480 NTIS (US Sales Only), PC A02/MF AOl1 DE86703289 11:52312 
481 NTIS (US Sales Only), PC A02/MF AO1 DE86703291 11:50891 
482 NTIS (US Sales Only), PC A13/MF A01 DE86703292 11:50892 
483 NTIS (US Sales Only), PC A04/MF A01 DE86703266 11:51636 
NTIS (US Sales Only), PC A07/MF AOl DE86703271 11:50751 
485 NTIS (US Sales Only), PC A10/MF AOl DE86703250 11:51225 
NTIS (US Sales Only), PC A06/MF AO1 DE86703262 11:52717 
NTIS (US Sales Only), PC A05/MF A01 DE86703272 11:52711 
NTIS (US Sales Only), PC A04/MF A01 DE86703261 11:50522 
NTIS (US Sales Only), PC A06/MF A0i DE86703270 11:53075 
NTIS (US Sales Only), PC A99/MF AOl DE86703268 11:50610 


NTIS (US Sales Only), PC A02/MF A01 DE86703280 11:50559 
NTIS (US Sales Only), PC A03/MF A01 DE86703406 11:50683 
NTIS (US Sales Only), PC A04/MF AO1 DE86703407 11:50684 


NTIS (US Sales Only), PC A06/MF A01 DE86703050 11:50536 
NTIS (US Sales Only), PC A03/MF A01 DE86703105 11:52448 
NTIS (US Sales Only), PC A02/MF AO! DE86703086 11:50120 
NTIS (US Sales Only), PC A02/MF AOI DE86703087 11:50121 
NTIS (US Sales Only), PC A02/MF AOI DE86703078 11:50122 
NTIS (US Sales Only), PC A04/MF AO! DE86703079 11:50123 
NTIS (US Sales Only), PC A06/MF A01 DE86703088 11:50124 
NTIS (US Sales Only), PC A07/MF A0i DE86752684 11:52713 
NTIS (US Sales Only), PC A08/MF A01 DE86752692 11:49925 
NTIS (US Sales Only), PC A06/MF A01 DE86752693 11:52158 
NTIS (US Sales Only), PC A06/MF A01 DE86752689 11:52668 
NTIS (US Sales Only), PC A09/MF AO1 DE86752690 11:52669 
NTIS (US Sales Only), PC A04/MF A01 DE86752691 11:52137 
NTIS (US Sales Only), PC A02/MF A01 DE86752681 11:50893 
NTIS (US Sales Only), PC A1l0/MF AO1 DE86703284 11:53059 
NTIS (US Sales Only), PC AO7/MF A01 DE86780558 11:52159 
NTIS (US Sales Only), PC A06/MF A01 DE86703278 11:50125 
NTIS (US Sales Only), PC Al4/MF A01 DE86703290 11:52227 
NTIS (US Sales Only), PC A02/MF A01 DE86703281 11:50894 
NTIS (US Sales Only), PC A02/MF AO! DE86703253 11:52057 
NTIS (US Sales Only), PC A15/MF A01 DE86703249 11:50537 
NTIS (US Sales Only), PC A03/MF A01 DE86703388 11:50500 
NTIS (US Sales Only), PC A06/MF A01 DE86703353 11:50758 
NTIS (US Sales Only), PC A09/MF A01 DE86703335 11:51248 
NTIS (US Sales Only), PC A06/MF A01 DE86703361 11:52168 
NTIS (US Sales Only), PC A14/MF AO01 DE86703365 11:52169 
NTIS (US Sales Only), PC A06/MF A01 DE86703362 11:52170 
NTIS (US Sales Only), PC Al4/MF A01 DE86703347 11:52228 
NTIS (US Sales Only), PC A08/MF A01 DE86703326 11:51532 
NTIS (US Sales Only), PC A06/MF AO! DE86703348 11:52171 
NTIS (US Sales Only), PC A09/MF A01 DE86703363 11:52172 
NTIS (US Sales Only), PC A06/MF A01 DE86703319 11:52513 
NTIS (US Sales Only), PC A18/MF A01 DE86703452 11:50895 
NTIS (US Sales Only), PC A07/MF A01 DE86703314 11:51579 
NTIS (US Sales Only), PC A05/MF A01 DE86703300 11:52363 
NTIS (US Sales Only), PC A0S/MF AO1 DE86703315 11:51580 
NTIS (US Sales Only), PC A08/MF AO! DE86703301 11:51388 
NTIS (US Sales Only), PC A08/MF A01 DE86703316 11:51389 
NTIS (US Sales Only), PC A04/MF A01 DE86703364 11:52173 
NTIS (US Sales Only), PC AO7/MF AO1 DE86703464 11:52174 
NTIS (US Sales Only), PC A08/MF A01 DE86703323 11:52637 
NTIS (US Sales Only), PC A08/MF AO DE86703324 11:52647 
NTIS (US Sales Only), PC A16/MF A01 DE86703382 11:50759 
NTIS (US Sales Only), PC A03/MF A01 DE86703337 11:49920 
NTIS (US Sales Only), PC A10/MF AO DE86703457 11:52272 
NTIS (US Sales Only), PC A02/MF A01 DE86703342 11:52273 
NTIS (US Sales Only), PC A03/MF A01 DE86703443 11:50542 
NTIS (US Sales Only), PC A02/MF AO DE86703294 11:52563 
NTIS (US Sales Only), PC A02/MF A01 DE86703295 11:52564 
NTIS (US Sales Only), PC A17/MF AO! DE86703298 11:52364 
NTIS (US Sales Only), PC A19/MF A01 DE86703331 11:51253 


NTIS (US Sales Only), PC A02/MF A0l DE86703428 11:52718 
NTIS (US Sales Only), PC A02/MF A01 DE86703429 11:52719 
NTIS (US Sales Only), PC A02/MF A01 DE86703425 11:50760 





INIS-XN- 


Report 
Number 


13 
14 
15 
16 
17 
18 
19 


INP- 


1183/ D 
1924/ 14/ R/ B 


1925/ 19/ D/ B 
1926/ 9/ R/ B 
1927/ 9/ R/ B 
1933/ 9/ R/ B 
1935/ 20,5/ I/ B 
1940/ 9A/ PR/ B 
1942/ OPiDI/ E/ A 
1944/ B/ A 

1945/ 8/ E/ B 
1948/ 1A/ PL/ A 
1951/ 25/ PL/ B 
1955/ 17/ C/A 
1958/ IA/ 25/ PL/ B 


1964/ 25/ PL/ A 


INS- 


1959/ P-1/ PL/ B 


IPNO- 
84-05 
IPNO-DRE- 


85-09 
85-15 


IPNO-GTA- 


85-01 


IPNO-T- 


85-06 


IPNO-TH- 


Availability 
Source 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A03/MF AOI 


Palace of Culture and Science, PL-00-901 Warsaw, 
Poland 
Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, 
Poland 
Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, 
Poland 
Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, 
Poland 


Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, 
Poland 
Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, 
Poland 
Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, 
Poland 
Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, 
Poland 
Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, 
Poland 
Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, 
Poland 
Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, 
Poland 
Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, 
Poland 
Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, 


Poland 
Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, 


Poland 
Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, 
Poland 


Energetics and Atomic Energy Information Centre, 
Palace of Culture and Science, PL-00-901 Warsaw, 
Poland 

NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A03/MF AOl 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A07/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A10/MF A01 
NTIS, PC A06/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08/MF A01 (GPO Dep.) 


NTIS, PC A06/MF A01 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 


DE86703426 
DE86703427 
DE86703433 
DE86703434 
DE86703432 
DE86703435 
DE86703430 


DE86703063 


DE86752464 


DE86751293 
DE86752462 


DE86752448 
DE86752466 
DE86751249 
DE86751267 
DE86751266 
DE86752685 
DE86780557 
DE86015896 
DE86015894 
DE86015893 
DE86015772 


DE86015764 
DE86015765 
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11:50592 
11:50665 
11:53141 
11:53142 
11:50761 
11:53143 
11:52720 
11:51809 


11:50762 


11:51810 


11:50685 


11:50661 


11:50686 


11:51811 


11:50619 


11:51812 


11:53083 


11:53084 


11:51813 


11:51726 


11:51814 


11:50250 


11:51727 


11:51853 


11:51815 


11:52670 
11:52683 


11:51709 
11:52421 
11:52684 
11:52732 
11:52685 
11:52839 
11:52756 
11:53046 
11:49729 
11:49754 
11:51270 


11:51432 
11:51433 
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Report 
Number 


1273 

3 
ISH- 

45 


Availability 
Source 


NTIS, PC A10/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF A01 


NTIS PC E11; Available from NTIS as TIB/B86- 
NTIS'PC Blt; Avellte from NTIS eo TIB/BS6- 
NTIS PC BD; Avelisb fics NTIS os TIB/BO6- 
NTIS PC E99; Available from NTIS os TIB/B86- 
NTIS PC B02; Avallible hash NTIS as TIB/B96- 
NTIS FC Bl, Available from NTIS as TIB/B86- 
NTIS PC oo; Available fom NTIS a TI/B86- 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


See PB-86-203502/XAB 


NTIS (US Sales Only), PC Al4/MF AO! 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A10/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC AO7/MF AOI 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A10/MF AO! 
NTIS (US Sales Only), PC A10/MF AO! 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC Al2/MF AO01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A06/MF AO1 
NTIS (US Sales Only), PC AO7/MF A01 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC All/MF A01 
NTIS (US Sales Only), PC A03/MF AO 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC Al7/MF AO! 
NTIS (US Sales Only), PC All/MF AO1 
Sales Only), PC A02/MF AO! 
Only), PC A0S/MF AOI 
Only), PC A02/MF AOl 
Only), PC A02/MF AOI 
Only), PC A02/MF AOI 
Only), PC A07/MF AOI 
Only), PC A03/MF AO! 


Only), PC A04/MF AOI 
Only), PC A03/MF AO! 
Only), PC A02/MF AOI 
Only), PC A04/MF AO! 


ddd ddddaad 
Sees seaeaas 
FREE FEEEEE 
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DE86703419 
DE86703409 
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DE86703390 
DE86703444 
DE86703404 
DE86703396 
DE86703397 
DE86703309 
DE86703400 
DE86703391 
DE86703338 
DE86703448 
DE86703368 
DE86703410 
DE86703336 
DE86703367 
DE86703378 
DE86703411 
DE86703303 
DE86703440 
DE86703311 
DE86703308 
DE86703379 
DE86703412 
DE86703392 
DE86703313 
DE86703451 
DE86703405 
DE86703329 
DE86703401 
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DE86703402 
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Report Availability Abstract 
Number Source Category Number 
JET-R- 
85-03 NTIS (US Sales Only), PC A03/MF A01 DE86703312 11:52852 
JINR- 
9-85-278 NTIS (US Sales Only), PC A02/MF A01 DE86703075 11:51753 
13-85-234 NTIS (US Sales Only), PC A02/MF A0i DE86703062 11:50692 
R-3-85-279 NTIS (US Sales Only), PC A02/MF AOi DE86703068 11:50587 
R-10-85-289 NTIS (US Sales Only), PC A02/MF A01 DE86703074 11:51822 
R-10-85-516 NTIS (US Sales Only), PC A02/MF A01 DE86703099 11:51823 
R-10-85-528 NTIS (US Sales Only), PC A02/MF A01i DE86703100 11:53100 
Juel- 
2037 NTIS (US Sales Only), PC A07/MF AOl DE86752682 11:50693 
Juel-Spez- 
312 NTIS (US Sales Only), PC A04/MF A01 DE86752687 11:52623 
330 NTIS PC E02; Available from NTIS as TIB/B86- 11:52036 
07876 
343 NTIS (US Sales Only), PC A02/MF A0i DE86752688 11:51824 
NTIS (US Sales Only), PC A07/MF A01 DE86752686 11:52686 


NTIS, PC A02/MF A01 (GPO Dep.) DE86008967 11:51582 
NTIS, PC A02/MF A0i (GPO Dep.) DE86014100 11:49924 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012854 11:51363 
NTIS (US Sales Only), PC A04/MF A01 DE86752683 11:51271 
NTIS (US Sales Only), PC A06/MF A01 DE86752677 11:49931 


NTIS (US Sales Only), PC A02/MF A01 DE86780477 11:50623 
NTIS (US Sales Only), PC A03/MF A01 DE86703101 11:53102 


NTIS (US Sales Only), PC A05S/MF A01 DE86780483 11:50897 
NTIS (US Sales Only), PC A05/MF A0i DE86703413 11:51658 
NTIS (US Sales Only), PC A04/MF A01 DE86703442 11:50694 
NTIS (US Sales Only), PC A0S/MF A01 DE86703414 11:50771 


Library KNAW, Kloveniersburgwal 29, 1011 JV 11:52422 
Amsterdam 


NTIS, PC A04/MF AOI; 1 - GPO (GPO Dep.) 99: DE86011148 11:50154 


NTIS, PC A04/MF A01 (GPO Dep.) 99: DE86000468 11:50395 

10157-MS See NUREG/CR-3858 1186014897 11:50788 
10716-MS NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE86014890 11:52853 
10724-MS NTIS, PC A03/MF A01 (GPO Dep.) 99: DE86013086 11:50260 
10738-PR NTIS, PC A15/MF AOI; 1 (GPO Dep.) 99: DE86014891 11:51710 
10745-C NTIS, PC A06/MF AOI; 1 (GPO Dep.) 99: DE86014885 11:50371 
10766-MS NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE86014882 11:52019 
ta _ NTIS, PC A02/MF A01 (GPO Dep.) 99: DE86014880 11:51642 
85-2429 NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE85015720 11:51871 
85-2461 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85015709 11:51659 
86-1772 NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE86011219 11:51776 
86-1774 NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE86015343 11:51711 
86-1775 NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE86015344 11:51754 
86-1798 NTIS, PC A02/MF A0i (GPO Dep.) 99: DE86015345 11:51755 
86-1927 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE86012387 11:52190 
86-1977 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012379 11:51672 
86-2269 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86012422 11:49773 
86-2271 NTIS, PC A02/MF A01 (GPO Dep.) DE86013861 11:51533 
86-2273 NTIS, PC A02/MF A01 (GPO Dep.) DE86013860 11:52659 
86-2310 NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE86013856 11:51534 
86-2384 NTIS, PC A02/MF A01 (GPO Dep.) DE86013845 11:53103 
86-2397 NTIS, PC A02/MF A01 (GPO Dep.) DE86013840 11:52514 
86-2504 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86013835 11:52609 
86-2505 NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE86013834 11:52598 
86-2575 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86013829 11:52586 
86-2576 NTIS, PC A02/MF A0l; 1 (GPO Dep.) DE86013828 11:53104 
86-2604 NTIS, PC A02/MF AO1 (GPO Dep.) DE86013824 11:50493 
NTIS, PC A02/MF A01 (GPO Dep.) DE86013822 11:52687 

NTIS, PC A02/MF A01 (GPO Dep.) DE86015350 11:52688 

NTIS, PC A02/MF A0i (GPO Dep.) DE86015334 11:52515 

NTIS, PC A03/MF A01 (GPO Dep.) DE86015335 11:52516 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86015336 11:52517 

NTIS, PC A02/MF AOl (GPO Dep.) DE86015337 11:52338 

NTIS, PC A02/MF A01 (GPO Dep.) DE86015341 11:52587 

NTIS, PC A02/MF A01l (GPO Dep.) DE86015342 11:51673 

NTIS, PC A02/MF A01 (GPO Dep.) DE86015320 11:51756 

NTIS, PC A02/MF A01 (GPO Dep.) DE86015322 11:51272 

NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86015328 11:51583 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86015330 11:51826 

NTIS, PC A02/MF A01 (GPO Dep.) DE86015331 11:52518 

NTIS, PC A02/MF A01 (GPO Dep.) DE86015332 11:53105 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86015299 11:50369 
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Report Availability Abstract 
Source Number 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE86015300 11:52339 
NTIS, PC A02/MF AO1 (GPO Dep.) 99: DE86015306 11:51273 
NTIS, PC A02/MF A01 (GPO Dep.) 99: DE86015307 11:51855 
NTIS, PC A02/MF AO}; 1 (GPO Dep.) 99: DE86015309 11:52733 
NTIS, PC A02/MF A0i (GPO Dep.) 99: DE86015310 11:51872 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 99: DE86015312 11:51827 
NTIS, PC A02/MF A01 (GPO Dep.) 99: DE86015314 11:52660 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE86015318 11:51615 
NTIS, PC A02/MF A01 (GPO Dep.) 99: DE86015295 11:51616 
NTIS, PC A02/MF A01 (GPO Dep.) 99: DE86015296 11:51757 


NTIS (US Sales Only), PC A02/MF A01 DE86751275 11:52460 
NTIS (US Sales Only), PC A02/MF A01 DE86751276 11:52461 
NTIS (US Sales Only), PC A02/MF A01 DE86751277 11:52462 
NTIS (US Sales Only), PC A02/MF AOI DE86751274 11:52463 
NTIS (US Sales Only), PC A03/MF A01 DE86751278 11:51777 
85-42 NTIS (US Sales Only), PC A03/MF AOI; 1 DE86751600 11:52542 
20426 NTIS, PC A02/MF A01; 1 (GPO Dep.) 
21043 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
21044 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
21049 NTIS, PC A02/MF A01; 1 (GPO Dep.) 
21170 NTIS, PC A15/MF A01; 1 (GPO Dep.) 
21347 NTIS, PC A02,MF AOI; 1 (GPO Dep.) 
21354 NTIS, PC A02/MF A01 (GPO Dep.) 
21498 NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
21550 NTIS, PC A02/MF A01 (GPO Dep.) 
21563 NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
21579 NTIS, PC A02/MF A01 (GPO Dep.) 
21596 NTIS, PC A08/MF A01; 1 (GPO Dep.) 
21610 NTIS, PC A02/MF AOI (GPO Dep.) 
21729 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
21733 NTIS, PC A02/MF A01 (GPO Dep.) 
21737 NTIS, PC A02/MF A01 (GPO Dep.) 
21769 NTIS, PC A02/MF A01 (GPO Dep.) 
21770 NTIS, PC A02; 3 
21771 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
21832 NTIS, PC A08/MF A01 (GPO Dep.) 
21849 NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
21979 See SLAC-PUB-4044 

LBL-PUB- 
475-Rev.5-86 NTIS, PC A02/MF 41; 1 (GPO Dep.) 

LIU-TEK-LIC- 

wee NTIS (US Sales Only), PC A02/MF A01 DE86703386 11:50772 
85-02 See LAL-85-01 DE86751275 
85-05 See LAL-85-06 DE86751276 

LRAP- 

“ “ NTIS (US Sales Only), PC A03/MF AO}; 1 DE86752971 11:49870 
82-6 NTIS (US Sales Only), PC A02/MF AO! DE86703453 11:52464 
84-22 m NTIS (US Sales Only), PC A02/MF A01 DE86703454 11:52519 

LUNFD6/NFFA- 


1009/ TEoo. NTIS (US Sales Only), PC A04/MF A01 DE86703299 11:52423 
1007/ 1-54(1985) NTIS (US Sales Only), PC A04/MF A01 11:51508 


5146/ 1-34(1985) NTIS (US Sales Only), PC A05S/MF A0i 11:50503 
7004-1-147(1985) NTIS (US Sales Only), PC A02/MF A0O1 11:51066 


1001/ 1-151(1984) NTIS (US Sales Only), PC A07/MF A01 11:51278 
LYCEN- 


8520 NTIS (US Sales Only), PC A02/MF A0i 11:52689 
MHSMP- 

NTIS, PC A02/MF AOI (GPO Dep.) 99: 11:51536 

NTIS (US Sales Only), PC A03/MF A01 11:51509 


NTIS (US Sales Only), PC A02/MF A01 11:51479 
See PB-86-208857/XAB 11:49734 


DE86015194 11:51758 
DE86015142 11:51274 
DE86015200 11:51275 
DE86015198 11:51436 
DE86014077 11:51841 
DE86015195 11:51728 
DE86015134 11:51276 
DE86015137 11:52282 
DE86015199 11:52340 
DE86015132 11:50849 
DE86015190 11:51759 
DE86015136 11:52283 
DE86015202 11:51353 
DE86015201 11:51584 
DE86015130 11:50962 
DE86015196 11:52630 
DE86015193 11:50963 
DE86015191 11:51760 
DE86015139 11:51065 
DE86015131 11:51535 
DE86015124 11:51277 
DE86015576 11:52734 


Oat tet teh tee tet tee tee teh fee te ee tee teh teh ee et 


OD OO MN 


—_ 


DE86015013 11:51856 


See PB-86-216298/XAB 11:51172 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: 1DE86015375 11:51480 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: 1DE86014705 11:51873 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: 1DE86014703 11:51874 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE86014701 11:51875 


NTIS (US Sales Only), PC A02/MF A01 DE86752743 11:51617 
NTIS, PC A25/MF A01 (GPO Dep.) 9%: DEs6014884 11:50311 
See DOE/NASA-0256-1 99: 11:51175 
See NIKHEF-K-DIGEL-62 11:51761 





1106 

6752742 
6752744 
6752745 
6752746 
6752749 
6752750 
6752751 
6752753 
6752754 
6752757 
6752762 
6752763 
6752764 
6752765 
6752766 
6752767 
6752772 
6752773 
6752774 
6752776 
6752879 
6752881 
6752882 
6752883 
6752949 


Availability 
Source 


NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A04/MF A01 


See N-86-24931 
See DOE/NASA-0256-1 
See N-86-25311 
See N-86-25728 


See DOE/NASA-20320-68 
See DOE/NASA/S50112-66 
See DOE/NASA/20320-70 


NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 


See PB-86-201621/XAB 
See PB-86-215167/XAB 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


See AD-A-168271/5/XAB 
See AD-A-168272/3/XAB 


See DOE/ER/00038-2879 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF A0l 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A0i (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 


NTIS (US Sales Only), PC A09/MF AOi 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI; 1 


NTIS, PC A03/MF A01 - New Mexico Research 
and Development Institute, 457 Washington S.E., 
Albuquerque, NM 87108; 1 

See PB-86-203866/XAB 

NOP Market Research Ltd., Tower House, 
Southampton Street, London WC2E 7HN, UK, price 
Pound 50.00 

See AD-A-168275/6/XAB 

See AD-A-168027/1/XAB 

NTIS (US Sales Only), PC A02/MF AOI; 1 


NTIS (US Sales Only), PC A0S/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 


a 
5 
z 


), PC A03/MF AO}; 1 
), PC A99/MF AOI; 1 
), PC A15S/MF AOl; 1 
), PC A15/MF A0i; 1 
), PC A03/MF AO; 1 
), PC A03/MF A0l 

), PC A03/MF AOI; 1 
), PC A03/MF AO}; 1 
), PC A03/MF A01; 1 
), PC A03/MF AOI; 1 
), PC A03/MF AO}; 1 
), PC A03/MF AOl; 1 
), PC A02/MF Al; 1 
), PC A03/MF AOI; 1 
), PC A08/MF AO}; 1 
), PC A03/MF AOI; 1 
), PC A03/MF AOI; 1 
), PC AOS/MF AO1; 1 
), PC AO7/MF AOI; 1 
), PC A04/MF AO1 

), PC A08/MF AOI; 1 


£8288 


£28822282282 


g 


dddddddaddeddadadadded 
g 


seeeeaecsassaaaseasaas 
STELEPTEAET IEEE ET REE 


DE86005764 
DE86013927 
DE86014742 


DE86015588 


DE86014670 


DE86703370 
DE86703371 


DE86703372 
DE86703373 
DE86703374 


DE86000297 
DE86015434 
DE86000298 
DE86015633 


DE86703445 


DE86752957 
DE86752958 


DE86901741 


DE86752742 
DE86752744 
DE86752745 
DE86752746 
DE86752749 
DE86752750 
DE86752751 
DE86752753 
DE86752754 
DE86752757 
DE86752762 
DE86752763 
DE86752764 
DE86752765 
DE86752766 
DE86752767 
DE86752772 
DE86752773 
DE86752774 
DE86752776 
DE86752879 
DE86752881 
DE86752882 
DE86752883 
DE86752949 


ERA-11/22 / 420R 


Abstract 
Number 


11:51689 
11:52341 
11:51643 


11:51857 
11:53106 


11:51689 
11:51175 
11:52341 
11:51643 


11:50389 
11:51180 
11:50390 


11:51067 


11:51982 
11:51171 
11:51068 


11:51164 
11:50387 


11:51560 


11:51761 
11:51762 


11:51763 
11:51764 
11:51765 


11:49887 
11:49869 
11:49879 
11:49774 


11:50773 


11:50290 
11:50321 


11:50294 


11:50259 


11:49867 
11:51069 
11:52117 
11:49760 
11:50924 
11:53060 
11:52111 
11:52090 
11:50917 
11:50918 
11:49707 
11:49664 
11:49700 
11:50919 
11:30920 
11:49665 
11:49708 
11:49730 
11:50879 
11:50417 
11:50853 
11:51941 
11:51070 
11:51071 
11:50418 
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Number 


6752950 
6752951 
6752962 
6752963 
6753182 
6753183 
6753185 
6770141 
6770142 
6770143 
6770144 
6770145 
6770146 
6770147 
6770148 
6770149 
6770150 
6770151 
6770152 
6770153 
- 6770154 
6770155 
6770156 
6770157 
6770158 
6770164 
6770166 
6770168 
6770169 
6770173 
6770174 
6770176 
6770186 
6770189 
6770191 
6770193 
6770194 
6770195 
6770197 
6770198 
6901782 


0020-Vol.10-No.6 
0090-Vol.8-No.4 
0304-Vol.11-No.2 


0386-Digest.4-Rev.2 


0430-Vol.6-No.2 
0506 
0750-Vol.23-No.6 
0837-Vol.6-No.1 
0887-Suppl.10 
0940-Vol.5-No.2 
1057-Suppl.2 
1080-Vol.3 
1125-Vol.7 
1143-Suppl.1 
1198-Suppl.1 
1209 
NUREG/CP- 
0080-Vol.1 
0080-Vol.2 
NUREG/CR- 
1146 


Availability 
Source 


NTIS (US Sales Only), PC A08/MF AOI; 1 
NTIS (US Sales Only), PC All/MF AOI; 1 
NTIS (US Sales Only), PC A0S/MF AOI; 1 
NTIS (US Sales Only), PC A05/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AO}; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AO! 

NTIS (US Sales Only), PC A0S/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A09/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A09/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A08/MF AOI; 1 
NTIS (US Sales Only), PC A08/MF A01; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 


Only), PC A10/MF A01; 1 
Only), PC A09/MF A01; 1 
Only), PC A09/MF A01; 1 
Only), PC A08/MF A01; 1 
Only), PC A06/MF AOI; 1 
Only), PC A12/MF AOI; 1 
Sales Only), PC A06/MF A0i; 1 


NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 
NTIS (US 


NTIS (US Sales Only), PC A09/MF A01 


NTIS, PC A19/MF A01 - GPO 
NTIS, PC A03/MF A0i - GPO 
NTIS, PC A0S/MF A0i - GPO 
NTIS, PC A24/MF A0i - GPO 
NTIS, PC A02/MF AOI - GPO 
NTIS, PC A02/MF A01 - GPO 
NTIS, PC Al4/MF A01 - GPO 
NTIS, PC A1l0 - GPO; 3 

NTIS, PC A09/MF A01 - GPO 
NTIS, PC Al9/MF A01 - GPO 
NTIS, PC A03/MF A0i - GPO 
NTIS, PC A06/MF A01 - GPO 
NTIS, PC A09/MF A0i - GPO 
NTIS, PC A03/MF A0i - GPO 
NTIS, PC A04/MF A0i - GPO 
NTIS, PC A03/MF A01 - GPO 


NTIS, PC A99/MF A01 - GPO 
NTIS, PC A24/MF AO1 - GPO 


NTIS, PC A07 - GPO 


1DE86752950 
DE86752951 
DE86752962 
DE86752963 
DE86753182 
DE86753183 
DE86753185 
DE86770141 
DE86770142 
DE86770143 
DE86770144 
DE86770145 
DE86770146 
DE86770147 
DE86770148 
DE86770149 
DE86770150 
DE86770151 
DE86770152 
DE86770153 
DE86770154 
DE86770155 
DE86770156 
DE86770157 
DE86770158 
DE86770164 
DE86770166 
DE86770168 
DE86770169 
DE86770173 
DE86770174 
DE86770176 
DE86770186 
DE86770189 
DE86770191 
DE86770193 
DE86770194 
DE86770195 
DE86770197 
DE86770198 
186901782 


DE86901805 
DE86901806 
DE86901807 
DE86901808 
DE86901809 


186901530 
DE86703255 


186901691 
1186901444 
186901597 
7186901758 
186901680 
T186900074 
186901752 
DE86901561 
1186901755 
T186901749 
T186901689 
T186901748 
1186901461 
7186901738 
1186901723 
1186901540 


1186901747 
T186901756 


DE86000166 


Abstract 
Number 


11:50419 
11:50420 
11:50868 
11:50869 
11:49701 
11:49666 
11:52116 
11:49709 
11:49755 
11:51585 
11:51072 
11:51644 
11:50421 
11:51645 
11:49909 
11:49710 
11:50422 
11:50268 
11:51169 
11:51646 
11:51647 
11:50274 
11:51648 
11:50269 
11:51170 
11:51437 
11:49685 
11:49731 
11:49667 
11:49686 
11:51176 
11:51177 
11:49711 
11:51178 
11:50362 
11:51586 
11:51279 
11:51587 
11:49702 
11:52091 
11:50898 


11:50667 
11:50774 
11:50775 
11:50776 
11:50777 


11:51632 
11:50314 


11:52806 
11:52440 
11:52353 
11:52350 
11:52439 


11:52183 
11:52030 
11:50668 


11:50593 
11:50778 
11:50594 
11:50595 
11:50217 
11:50218 
11:50899 
11:51828 
11:50779 
11:50900 
11:50780 
11:50781 
11:50782 
11:50596 
11:50176 
11:50643 


11:50624 
11:50625 


11:50219 
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NUREG/CR- 
Abstract 
Report vailability 


Number 


Source 
1211 NTIS, PC A05/MF A0i - GPO T185015845 11:50783 
1315 NTIS, PC A04/MF A01i - GPO 186002735 11:50220 
1316 NTIS, PC A03/MF A01 - GPO 186002734 11:52020 
2000-Vol.5-No.7 NTIS, PC A08/MF A01 - GPO T186015550 11:50784 
2317-Vol.1-No.3 NTIS, PC A03/MF A01 - GPO T186000121 11:50127 
2907-Vol.4 NTIS, PC All/MF A0i - GPO 7186015025 11:50669 
3262-VoL4 NTIS, PC Al2/MF A01 - GPO T186015600 11:50785 
3805-Vol.4 NTIS, PC Al8/MF A01 - GPO T186901727 11:50786 
3805-Vol.5 NTIS, PC A08/MF A0i - GPO 1186901728 11:50787 
NTIS, PC A99/MF A0i - GPO 186014897 11:50788 
NTIS PC EO7/MF $7.15 - GPO T186015123 11:50155 
NTIS, PC A04/MF A0l - GPO T186015183 11:50789 
NTIS, PC A0S/MF A01 - GPO T186013542 11:50156 
NTIS, PC A0S/MF A01 - GPO 186015364 11:50644 
NTIS, PC A15/MF AOi - GPO TI86015835 11:50790 
NTIS, PC All/MF A0i - GPO TI86014936 11:50504 
NTIS, PC A04/MF A001 - GPO 186015226 11:50791 
NTIS, PC A09/MF A0i - GPO T186015365 11:50792 
NTIS, PC A07/MF AOi ; 1186015270 11:50645 
NTIS, PC A05/MF A01 - GPO T186901744 11:50646 
NTIS, PC A03/MF A01 - GPO TI86015185 11:50505 
NTIS, PC Al0/MF A01 - GPO 186013566 11:50793 
NTIS, PC A05/MF AOl - GPO T186013816 11:50543 
NTIS, PC A07/MF A0i - GPO 186007859 11:50128 
NTIS, PC A04/MF A0i - GPO 7186015421 11:50157 
NTIS, PC Al2/MF A01 - GPO 1186014257 11:50794 
NTIS, PC A03/MF A01 - GPO 1186013351 11:53107 
NTIS, PC A04/MF AOi - GPO TI86015186 11:50795 
NTIS, PC A08/MF A01i - GPO 186014634 11:50544 
NTIS, PC A03/MF A0i - GPO T186901665 11:52021 
NTIS, PC A03/MF A0i - GPO T186901668 11:52284 
NTIS, PC A04/MF A0i - GPO T186901687 11:52285 
NTIS, PC A05/MF A0i - GPO 1186901666 11:52286 
NTIS, PC A05/MF A0i - GPO 1186901754 11:50796 


See DOE/ER/40105-571 .99: DE86014808 11:52507 
NTIS (US Sales Only), PC A06/MF AOI DE86703089 


O.C.S. Information Program, 1951 Kidwell Dr., Suite 186901796 11:49868 
601, Vienna, VA 22180 


— M.M.S., 1951 Kidwell Drive, Vienna, VA 1186901671 11:50925 
180 


NTIS (US Sales Only), PC A02/MF A01 DE86703064 11:51829 
NTIS (US Sales Only), PC A02/MF A01 DE86703403 11:49929 


Author, OEFZS, A-2444 Seibersdorf, Austria 11:50177 
Author, OEFZS, A-2444 Seibersdorf, Austria 11:50797 
Author, OEFZS, A-2444 Seibersdorf, Austria 11:50887 
Author, Austrian Research Center, A-2444 11:51561 
Seibersdorf, Austria 


See DOE/ER/03992-559 .99: 11:52504 
See DOE/ER/03992-560 99: 11:52505 


NTIS, PC A06/MF A01; 1 (GPO Dep.) 99: 11:51876 
NTIS, PC Al6/MF AO1; 1 (GPO Dep.) 99: 11:52873 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 99: 11:50915 
See NUREG/CR-4597-Vol.1 11:50343 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 99: 11:53108 
NTIS, PC A02/MF A01 (GPO Dep.) 99: 11:51660 
See NUREG/CR-4633 11:53107 
NTIS, PC A02/MF A01 (GPO Dep.) 99: 11:52726 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 99: 11:50033 
NTIS, PC A16/MF A01 (GPO Dep.) 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


See NUREG/CR-2000-Vol.S-No.7 11:50784 
See NUREG/CR-1211 11:50783 
See NUREG/CR-1146 11:30219 
NTIS, PC A06/MF A01 (GPO Dep.) 99: 11:50322 
NTIS, PC A10/MF AOI; 1 (GPO Dep.) 99: 11:51073 
NTIS, PC A0S/MF A01 (GPO Dep.) 99: 11:51074 


NTIS, PC A0S/MF A01 (GPO Dep.) 99: 11:51075 
NTIS, PC A04/MF A01 (GPO Dep.) 99: 11:50178 
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Report Availability Abstract 
Number Source Number 
9831 NTIS, PC A07/MF A01; 1 (GPO Dep.) 99: 11:52874 
9837 NTIS, PC A03/MF A001 (GPO Dep.) .99: 11:51481 
9850 NTIS, PC A07/MF A01; 1 (GPO Dep.) 99: 11:50158 
9970 NTIS, PC A02/MF A01 (GPO Dep.) 99: 11:49932 
10005 See NUREG/CR-4566 11:50793 
See NUREG/CR-4620 11:50128 
10098 NTIS, PC A05/MF AO1 (GPO Dep.) 99: 11:52671 
See NUREG/CR-4673 11:50544 
NTIS, PC A03/MF A01 (GPO Dep.) 99: 11:51687 


NTIS, PC A02/MF A01 (GPO Dep.) 99: 11:51686 


See DOE/EV/02832-238 -99: 11:52217 
See DOE/ER/04207-17 99: 11:50675 


NTIS (US Sales Only), PC A02/MF A0i . 11:51729 

NTIS (US Sales Only), PC A03/MF A01 11:52624 

85-30 NTIS (US Sales Only), PC A03/MF A01 11:51858 

86-01 NTIS (US Sales Only), PC A03/MF A01 11:51859 

86-04 NTIS (US Sales Only), PC A03/MF A01 11:52446 

86-06 NTIS (US Sales Only), PC A02/MF A01 11:52354 
PAEC(A)ID- 


85007 
PAEC(A)IV-A- 
85012 NTIS (US Sales Only), PC A02/MF AOI 11:50901 
PATENTS-US- (US: Commissioner of Patents, Washington, D.C. 
20231, USA, $1.00 per copy. Government Patent Ap- 


NTIS (US Sales Only), PC A02/MF A0i 11:52231 


4,595,832 
4,596,933 
4,599,512 
4,599,517 
4,599,551 
4,600,834 
4,601,309 
4,601,811 
4,601,882 
4,602,161 


A 6-743,544 
A 6-751,412 


PB- 


86-130564/ XAB 
86-178142/ XAB 
86-186939 

86-195955/ XAB 
86-198538/ XAB 
86-199841/ XAB 
86-201621/ XAB 
86-201928/ XAB 
86-202801/ XAB 
86-203502/ XAB 
86-203650/ XAB 
86-203866/ XAB 
86-204385/ XAB 
86-204393/ XAB 
86-204856/ XAB 
86-205465/ XAB 
86-205713/ XAB 
86-206398/ XAB 
86-206406/ XAB 
86-206414/ XAB 
86-206901/ XAB 
86-208584/ XAB 
86-208683/ XAB 
86-208725/ XAB 
86-208857/ XAB 
86-209038/ XAB 
86-209095/ XAB 
86-209723/ XAB 
86-210184/ XAB 
86-210192/ XAB 
86-210200/ XAB 
86-211125/ XAB 
86-211174/ XAB 
86-211182/ XAB 
86-211190/ XAB 
86-211232/ XAB 
86-211380/ XAB 


plications available from NTIS) 


NTIS, PC A09/MF A01 
NTIS, PC A13/MF AO1 
NTIS, PC All/MF AOl 
NTIS, PC A02/MF A0l1 


NTIS PC E06/MF E01 (Order as PB86-198512) 


NTIS, PC A02/MF A01 
NTIS, PC A03/MF AOi 
NTIS, PC A02/MF AO01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A0S/MF A01 
NTIS PC E03/MF E03 
NTIS PC E03/MF E03 


11:51867 
11:51836 
11:51490 
11:50140 
11:50955 
11:51866 
11:51606 
11:49913 
11:51514 
11:52435 
11:51865 
11:49736 
11:51605 
11:51628 
11:50964 
11:52100 
11:52175 
11:52008 


11:49871 
11:50949 
11:52030 
11:51981 
11:50275 
11:50428 
11:51982 
11:51510 
11:52092 
11:51983 
11:52093 
11:51984 
11:49732 
11:49904 
11:49733 
11:51985 
11:52184 
11:51986 
11:51987 
11:51988 
11:52031 
11:50870 
11:51989 
11:51990 
11:49734 
11:49863 
11:49668 
11:53109 
11:52232 
11:52233 
11:52234 
11:50871 
11:50872 
11:52185 
11:49897 
11:51991 
11:51690 





R 
Number 


86-211471/ XAB 
86-211828/ XAB 
86-212081/ XAB 
86-212099/ XAB 
86-212222/ XAB 
86-212297/ XAB 
86-212396/ XAB 
86-212404/ XAB 
86-212412/ XAB 
86-212552/ XAB 
86-212727/ XAB 
86-213220/ XAB 
86-213238/ XAB 
86-213402/ XAB 
86-213444/ XAB 
86-213469/ XAB 
86-213626/ XAB 
86-213824/ XAB 
86-213865/ XAB 
86-213873/ XAB 
86-214004/ XAB 
86-214434/ XAB 
86-215167/ XAB 
86-215258/ XAB 
86-215571/ XAB 
86-215589/ XAB 
86-215621/ XAB 
86-215647/ XAB 
86-215670/ XAB 
86-215696/ XAB 
86-215712/ XAB 
86-215753/ XAB 
86-215811/ XAB 
86-215852/ XAB 
86-215860/ XAB 
86-215894/ XAB 
86-216058/ XAB 
86-216090/ XAB 
86-216108/ XAB 
86-216298/ XAB 
86-216306/ XAB 
86-216348/ XAB 
86-216355/ XAB 
86-216363/ XAB 
86-216371/ XAB 
86-216389/ XAB 
86-216439/ XAB 
86-216447/ XAB 
86-216488/ XAB 
86-216512/ XAB 
86-216611/ XAB 
86-216629/ XAB 
86-216678/ XAB 
86-216751/ XAB 
86-216793/ XAB 
86-217106/ XAB 
86-217122/ XAB 
86-217155/ XAB 
86-217171/ XAB 
86-217692/ XAB 
86-217957/ XAB 
86-217981/ XAB 
86-219144/ XAB 
86-219417/ XAB 
86-220365/ XAB 
86-220407/ XAB 
86-220423/ XAB 
86-222486/ XAB 
86-222742/ XAB 
86-222767/ XAB 
86-222809/ XAB 
86-222817/ XAB 
86-222833/ XAB 
86-229184/ XAB 
86-232154/ XAB 


PFC/CP- 


86-9 


PFC/RR- 


86-7 
86-18 


3288 
4804 
5515-VolL4 


Availability 
Source 


NTIS, PC A99/MF A01 
NTIS, PC A03/MF A0i 
NTIS, PC A07/MF AO! 
NTIS, PC A13/MF A01 
NTIS, PC A05/MF AOl 
NTIS, PC A04/MF A01 
NTIS, PC A13/MF AO1 
NTIS, PC A15/MF A01 
NTIS, PC A15/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF A0i 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0i 
NTIS, PC A08/MF A01 
NTIS, PC A07/MF A0i 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A0i 
NTIS, PC A02/MF A0i 
NTIS, PC A05/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A06/MF A01 
NTIS, PC A06/MF AOi 
NTIS, PC A03/MF AOI 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF A0l 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF AOl 
NTIS, PC A10/MF A01 
NTIS, PC A03/MF A0O1 
NTIS, PC A08/MF A01 
NTIS, PC A05/MF AOi 
NTIS, PC A09/MF A01 
NTIS, PC A06/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A16/MF AO01 
NTIS, PC A06/MF A0i 
NTIS, PC A07/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A16/MF AO1 
NTIS, PC A13/MF AOl 
NTIS, PC A13/MF AO1 
NTIS, PC All/MF AO1 
NTIS, PC Al2/MF AO1 
NTIS, PC A08/MF AOl 
NTIS, PC A20/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A05/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A24/MF AOi 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A09/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A09/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOl 
NTIS, PC A08/MF A0i 
NTIS, PC A04/MF A0O1 
NTIS, PC A04/MF AO1 
NTIS, PC A13/MF AO1 
NTIS, PC A06/MF A0i 
NTIS, PC A0S/MF A01 
NTIS, PC A07/MF AO01 
NTIS, PC A08/MF A0i 
NTIS, PC A08/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC Al4/MF AOi 
NTIS, PC A10/MF AO1 
NTIS, PC A07/MF AOi 


See DOE/ET/51013-188 


See DOE/ET/51013-176 
See DOE/ET/51013-190 


See NUREG/CR-1316 
See NUREG/CR-4162 


See NUREG/CR-3262-Vol.4 


DE86014666 


DE86015390 
DE86014665 


186002734 
1186013542 
7186015600 


ERA-11/22 / 424R 


Abstract 
Number 


11:50873 
11:52094 
11:51140 
11:52032 
11:52186 
11:50880 
11:51076 
11:51992 
11:51993 
11:52095 
11:52096 
11:52264 
11:51994 
11:49872 
11:51995 
11:50926 
11:52265 
11:50921 
11:52342 
11:52343 
11:50291 
11:50874 
11:51171 
11:52022 
11:51141 
11:50875 
11:49669 
11:51077 
11:49670 
11:49687 
11:50276 
11:50323 
11:49761 
11:49703 
11:49704 
11:49712 
11:50888 
11:52070 
11:51142 
11:51172 
11:49762 
11:49873 
11:49874 
11:49875 
11:49876 
11:49877 
11:51691 
11:51996 
11:51997 
11:49864 
11:50927 
11:50928 
11:49713 
11:51998 
11:51999 
11:50270 
11:52000 
11:52266 
11:49714 
11:49715 
11:49716 
11:49705 
11:52254 
11:52097 
11:52001 
11:49756 
11:49717 
11:50876 
11:49898 
11:49899 
11:51078 
11:51692 
11:49900 
11:52045 
11:50877 


11:52747 


11:52746 
11:52748 


11:52020 
11:50156 
11:50785 
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Availability Abstract 
Source 


Report 
Number Number 


5534 
5665-Rev.1 
5875 


24 
34 
PPPL- 
2073 
2347 
2353 
2356 
2358 
2359 
2360 
2361 
2362 
2366 
2367 
PSI- 
154/ TR-587 
G/P- 
85-523 
9633 
R-Mech- 
03/ 83 


RAL- 
86-008 
86-015 
REG/G- 
1.147-Rev.5 
RFP- 
3867 
3874 


NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A16/MF A01 (GPO Dep.) 
See NUREG/CR-4622 

NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A10/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A05/MF A0i (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


Nuclear Energy Unit, Bangi, 43000 Kajang, Malaysia 
Nuclear Energy Unit, Bangi, 43000 Kajang, Malaysia 


NTIS, PC All/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A0i (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A02/MF A0i (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 


See DOE/ER/13154-6 
See CEGB-TPRD/B-0715/85 
See AD-B-003966/9/XAB 


Akademie der Wissenschaften der DDR, Berlin. Inst. 


fuer Mechanik 


NTIS (US Sales Only), PC A03/MF A0i 
NTIS (US Sales Only), PC A03/MF A0i 


NTIS, PC A02/MF A01 - GPO 


NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A09/MF A01 (GPO Dep.) 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF A0i 


md ed ed ed ed ed 
$ SSS8SSSesse% 


ne 


DE86015382 
DE86015568 
1186015421 

DE86015500 
DE86015817 
DE86015818 
DE86015381 
DE86015986 
DE86015099 
DE86015816 
DE86015815 
DE86015726 


DE86014859 
DE86015532 
DE86015533 
DE86015542 
DE8S015539 
DE86013591 
DE86004874 
DE86015541 
DE86015538 
DE86015031 
DE86015059 
DE86015057 
DE86015056 
DE86015529 
DE86014377 
DE86015053 
DE86015060 
DE86015055 
DE86015527 
DE86015531 
DE86013936 
DE86015528 
DE86015058 
DE86015062 
DE86015029 
DE86015061 


DE86015374 
DE86015517 
DE86015509 
DE86015514 
DE86015507 
DE86015511 
DE86015515 
DE86015508 
DE86015512 
DE86015516 
DE86015518 


DE86014831 
DE86703251 


DE86703346 
DE86703321 


T186901692 

DE86015585 
DE86015584 
DE86015586 
DE86014928 
DE86015429 
DE86015427 
DE86015431 
DE86703076 


DE86703394 


11:52002 
11:50968 
11:50157 
11:51551 
11:50969 
11:52235 
11:50324 
11:50034 
11:52064 
11:51143 
11:51280 
11:50325 


11:51830 
11:51190 
11:49757 
11:52236 
11:52255 
11:52033 
11:50396 
11:51173 
11:51079 
11:51080 
11:51588 
11:51589 
11:51590 
11:49688 
11:53050 
11:50352 
11:50944 
11:51438 
11:50130 
11:50131 
11:51144 
11:52256 
11:50326 
11:52638 
11:50945 
11:51081 


11:50132 
11:50133 


11:52775 
11:52776 
11:52875 
11:52777 
11:52778 
11:52779 
11:52780 
11:52781 
11:52782 
11:52783 
11:52784 


11:51847 
11:51201 
11:51612 
11:51569 
11:52355 
11:52714 
11:50597 
11:51282 
11:51592 
11:51283 
11:51284 
11:52306 
11:52098 
11:50134 
11:51832 


11:50798 
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R Availability Abstract 
Number Source Number 


RR- 

1997 See PB-86-204385/XAB 11:49732 

2011 See PB-86-204393/XAB 11:49904 
RS- 

268/ 85 See OEFZS-A-0754 11:50797 
SA-TR- 

1/ 85 See AD-A-167688/1/XAB 11:51358 


327 NTIS (US Sales Only), PC A0S5/MF A01 DE86703431 11:50902 
335 NTIS (US Sales Only), PC A02/MF AO} DE86703214 11:50221 
SAIC- 
84/ 1143 See AD-A-168116/2/XAB 11:51894 
84/ 1374 See AD-A-168148/5/XAB 11:51895 
84/ 3072 See AD-A-168803/5/XAB 11:51899 
84/ 7600 See DOE/NV/10270-5 DE86015251 11:50152 
86/ 1713 See AD-A-168093/3/XAB 11:50960 
86/ 8001 See DOE/NV/10270-8 DE86015271 11:50096 
SAND- 
83-8034 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86015418 11:50353 
$4-1351-Rev. NTIS, PC All/MF A01; 1 (GPO Dep.) DE86014931 11:50135 
84-1586 See NUREG/CR-3925 TI86015123 11:50155 
84-2632 See NUREG/CR-4099 1186015183 11:50789 
84-7147 NTIS, PC A04/MF AO1 (GPO Dep.) DE86014246 11:50035 
84-7148 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86014245 11:50036 
85-0814 NTIS, PC A07/MF AOI; 1 (GPO Dep.) DE86016059 11:51674 
85-1136C NTIS, PC A02; 3 DE86004556 11:50397 
85-1276 NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE86016058 11:49671 
85-1299 NTIS, PC A07/MF AOI; 1 (GPO Dep.) DE86014948 11:51365 
85-1459 NTIS, PC A02/MF A01 (GPO Dep.) DE86015114 11:51877 
85-1558C NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86009857 11:50423 
85-1606-2-Vol.34 See NUREG/CR-4340-2-Vol.34 T186015835 11:50790 
85-2021C NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE86014292 11:50363 
85-2073 NTIS, PC A07/MF A01; 1 (GPO Dep.) DE86010323 11:50799 
85-2203C NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86011659 11:50037 
85-2298C NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86015407 11:51537 
85-2314 NTIS, PC A06/MF AOI; 1 (GPO Dep.) DE86015118 11:51667 
85-2451C NTIS, PC A02/MF AO1 (GPO Dep.) DE86014143 11:51663 
85-2631 NTIS, PC A13/MF AO1; 1 (GPO Dep.) DE86014932 11:50159 
85-2676 NTIS, PC A03/MF A01 (GPO Dep.) DE86014944 11:52737 
DE86015379 11:50160 
DE86014145 11:51285 
DE86012852 11:51675 


+ 
$ § 


ae 
$8 


=~ 
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85-2701 NTIS, PC A08/MF AO}; 1 (GPO Dep.) 
85-2773C NTIS, PC A02/MF A01; 1 (GPO Dep.) 
85-2776C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
85-2795 See NUREG/CR-4487 186015226 11:50791 
85-7207 See NUREG/CR-4336 186015364 11:50644 


MMMM a 


te et tet ph eh eh eh te tet et 


85-7251 NTIS, PC A0S/MF A01 (GPO Dep.) 
85-7253 NTIS, PC A0S/MF A01 (GPO Dep.) 
86-0019 NTIS, PC A02/MF AOI (GPO Dep.) 
86-0113C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-0184 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
86-0318 See NUREG/CR-4521 
86-0342C NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
86-0359C NTIS, PC A02/MF A01; 1 (GPO Dep.) 
86-0393C NTIS, PC A03/MF AO1 (GPO Dep.) 
86-0397C NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
86-0450 See NUREG/CR-4536 
86-0561C NTIS, PC A02/MF A01 (GPO Dep.) 
86-0566C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-0585C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-0624C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-0660C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-0669C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-0674C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-0684C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
86-0724C NTIS, PC A02; 3 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
86-0842 NTIS, PC A02/MF AOl (GPO Dep.) 
86-0850C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-0853C NTIS, PC A02/MF A01 (GPO Dep.) 
86-0897C NTIS, PC A02/MF A01 (GPO Dep.) 
86-0911 NTIS, PC A04/MF AO! (GPO Dep.) 
86-0956C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


DE86014933 11:51676 
DE86014949 11:51677 
DE86013634 11:50850 
DE86015743 11:50222 
DE86014951 11:50347 
7186015365 11:50792 
DE86014297 11:50377 
DE86012851 11:51191 
DE86014151 11:49775 
DE86010464 11:51286 
1186015270 11:50645 
DE86014367 11:51593 
DE86007619 11:51594 
DE86014728 11:51595 
DE86014294 11:51596 
DE86014368 11:51597 
DE86009026 11:51598 
DE86014364 11:51599 
DE86014302 11:51600 
DE86014729 11:51601 
DE86015404 11:50800 
DE86014296 11:51366 
DE86015119 11:53110 
DE86014718 11:51439 
DE86014290 11:51367 
DE86014725 11:51440 
DE86015749 11:53111 
DE86015405 11:50695 
DE86012173 11:51287 
DE86009859 11:50851 
DE86014298 11:51288 
DE86015398 11:49689 
DE86014305 11:53112 
DE8601 1093 11:51678 
DE86011179 11:51364 
DE86015109 11:51730 
DE86014942 11:51942 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86011821 11:51679 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86012280 11:51441 
NTIS, PC A03; 3 DE86015113 11:53051 


— a pet et ee 


— a ee 


SSSSSSSSSESSSEESSES SSSESSSSE SESS Ssss% 


DAMM Pn a 


te tet te et teh fee pet eh eh eh eh et et et eh et pet 





427R / ERA-11/22 


Abstract 
Number 


DE86014291 11:51680 
DE86014293 11:51602 
DE86014369 11:52307 
DE86015150 11:51603 
DE86013576 11:51289 
DE86014727 11:51878 
DE86014110 11:51681 
DE86014111 11:51618 


Report Availability 

Number Source 
86-1526C NTIS, PC A02/MF A01 (GPO Dep.) 
86-1527C NTIS, PC A02/MF A01 (GPO Dep.) 
86-1595C NTIS, PC A02/MF AO1 (GPO Dep.) 
86-1607 . NTIS, PC A03/MF A01 (GPO Dep.) 
86-1614C NTIS, PC A02/MF A01; 1 (GPO Dep.) 
86-1646C NTIS, PC A02/MF A01; 1 (GPO Dep.) 
86-1718C NTIS, PC A02/MF A01; 1 (GPO Dep.) 
86-1726C NTIS, PC A02/MF A01; 1 (GPO Dep.) 
86-1746C NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86014295 11:52308 
86-1779C NTIS, PC A02/MF A0i (GPO Dep.) DE86014148 11:51511 
86-1831C Society of Petroleum Engineers, N. Central 7186014425 11:50372 

Expressway, Dallas, TX 75206 

86-1850C NTIS, PC A02/MF A01; 1 (GPO Dep.) 
86-1884C NTIS, PC A03/MF A01; 1 (GPO Dep.) 
86-1897C NTIS, PC A02/MF A01; 1 (GPO Dep.) 
86-1901C NTIS, PC A02/MF A01 (GPO Dep.) 
86-1905C NTIS, PC A02/MF A01 (GPO Dep.) 
86-1906C NTIS, PC A02/MF A01 (GPO Dep.) 
86-1936C NTIS, PC A02/MF A01 - GPO 
86-2018C NTIS, PC A02/MF A01 (GPO Dep.) 
86-2033C NTIS, PC A02/MF A01; 1 (GPO Dep.) 
86-2046C NTIS, PC A02/MF A01 (GPO Dep.) 
86-2064 NTIS, PC A02/MF A01 (GPO Dep.) 
86-2568C NTIS, PC A02; 3 
86-7101C NTIS, PC A02/MF A01; 1 (GPO Dep.) 
86-7109 NTIS, PC A99/MF A01; 1 (GPO Dep.) 

SCIENTIFIC- 


3 
SCPRI-RM- 

7-1985 NTIS (US Sales Only), PC A03/MF A01 DE86751252 11:52023 

8-1985 NTIS (US Sales Only), PC A03/MF A01 DE86751253 - 11:52024 
SEC-TR-A- 

62-9 NTIS 11:52003 
SERI/CP- 

231-2726 NTIS, PC A18/MF A01; 1 (GPO Dep.) DE86005243 11:50277 
SERI/PR- 

215-2917 NTIS, PC A03/MF A01 (GPO Dep.) DE86010736 
SERI/SP- 

273-24: NTIS, PC A03/MF A0i; 1 (GPO Dep.) DE86010715 
SERI/STR- 

211-2967 NTIS, PC A03/MF A01 (GPO Dep.) DE86010729 

231-2729 NTIS, PC A04/MF AOI; 1 (GPO Dep.) 

253-2620A NTIS, PC A07/MF A01; 1 (GPO Dep.) 

253-2620C NTIS, PC A09/MF A01; 1 (GPO Dep.) 

253-2620E NTIS, PC A08/MF A01; 1 (GPO Dep.) 


231-297 NTIS, PC A03/MF A01; 1 (GPO Dep.) 11:50286 
215-2525 NTIS, PC A03/MF A01 (GPO Dep.) DE86010737 11:50313 


210/ T-16 NTIS PC E11; Available from NTIS as TIB/B86- 11:51649 
08711 


, 


ofobetotobebed at 
SSSS3ssees 


DE86015206 11:53140 
DE86014365 — 11:51664 
DE86014972 11:50647 
DE86014722 11:49910 
DE86014724 11:49911 
DE86014723 11:49912 
1186015406 11:50801 
DE86010466 11:51682 
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NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC-A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
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NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86014474 11:52521 
NTIS, PC A02/MF A01 (GPO Dep.) DE86015211 11:53113 
NTIS, PC A02/MF A01i (GPO Dep.) DE86015213 11:52522 
NTIS, PC A02/MF A01 (GPO Dep.) DE86015577 11:52567 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86015576 11:52734 
NTIS, PC A02/MF A01 (GPO Dep.) DE86015812 11:53114 


NTIS (US Sales Only), PC A04/MF AOI; 1 DE86752973 11:50339 
NTIS (US Sales Only), PC A03/MF A01; 1 DE86752974 11:50340 


NTIS (US Sales Only), PC A04/MF A01; 1 DE86752975 11:52046 
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See DRAV-13 DE86752964 11:50288 
See DRAV-18 DE86752965 11:50289 
See DRAV-20 DE86752966 11:51696 
See DRAV-23 DE86752967 11:52263 
NTIS (US Sales Only), PC A04/MF AOI; 1 DE86752976 11:52047 


See SAND-86-1831C 1186014425 11:50372 


See CEA-CONF-7931 DE86751261 11:52319 
See CEA-CONF-8270 DE86752457 11:52677 


United Kingdom Atomic Energy Authority, 186901197 11:50803 
Wigshaw Lane, Calcheth, Warrington, WA3 


NTIS, PC A10/MF AOI; 1 (GPO Dep.) 99: DE86015094 11:51781 
See AD-A-168718/5/XAB 11:51898 


See OEFZS-A-0672 11:50177 
See OEFZS-4344 DE86703064 11:51829 


See EFI-TR-3281 DE86752961 11:51168 
See EFI-TR-3265 DE86752960 11:51167 


See SERI/STR-231-2729 99: DE86010718 11:50338 


See SVF-182 DE86752977 11:49696 
See SKB-TR-85-09 DE86703252 


NTIS (US Sales Only), PC A05/MF A01; 1 DE86752977 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE86752978 
NTIS (US Sales Only), PC A04/MF AOI; 1 DE86752979 


See PB-86-204856/XAB 


NTIS, PC A04/MF A01 
308.452 See TPD-08.440 
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1 See AD-A-168122/0/XAB 11:51559 
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82-4/ 82-11.38 TI86901598 
82-4/ 82-11.44 T186901602 
82-4/ 82-11.46 T186901599 
82-4/ 82-11.47 ; T186901604 
82-4/ 82-11.49 TI86901605 
82-4/ 82-11.50 TI86901606 
TRI-PP- 
86-30 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901682 
86-31 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901683 
86-33 NTIS (US Sales Only), PC A02/MF A01; 1 DE86901675 
86-34 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901676 
86-35 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901677 
86-36 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901678 
86-39 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901684 
86-40 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901673 
86-41 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901679 
86-43 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901685 
86-44 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901674 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901681 
NTIS (US Sales Only), PC A02/MF AOI DE86901686 
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See SAND-84-7147 99: 1DE86014246 11:50035 
See SAND-84-7148 99: DE86014245 11:50036 
See SAND-85-1299 99: DE86014948 11:51365 


NTIS, PC A06/MF AOI; 1 DE86901721 11:50946 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE86015170 11:50287 
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NTIS, PC A03/MF A01; 1 DE86901706 11:52077 


NTIS, PC A03/MF AOI; 1 DE86901730 11:50881 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 99: DE86015171 11:50341 
NTIS, PC A08/MF AOI; 1 DE86901737 11:53052 


NTIS, PC A05/MF AOI; 1 DE86901720 11:50910 
NTIS, PC A03/MF AOI; 1 DE86901699 11:50911 
NTIS, PC A03/MF AOI; 1 DE86901696 11:50912 
NTIS, PC A03/MF AOI; 1 DE86901700 11:50860 


NTIS, PC A04/MF AOI; 1 DE86901722 11:51184 
NTIS, PC A03/MF A01; 1 DE86901715 11:50545 
NTIS, PC A02/MF AOl DE86901724 11:53053 
NTIS, PC A02/MF AO1 DE86901742 11:51291 
NTIS, PC A03/MF AO}; 1 DE86901719 11:50424 


See TVA/PUB-86/19 DE86901739 11:50947 
NTIS, PC A04/MF AOI; 1 11:50947 
See AD-A-168580/9/XAB 11:52351 


U.A.P.S.P Report Center, P.O. Box 599, Damascus, T186920449 11:52004 
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NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC Al0/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A03/MF A0i (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
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NTIS, PC A02/MF A01 (GPO Dep.) 
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NTIS, PC A04/MF AO! (GPO Dep.) 
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See NUREG/CR-1315 
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NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
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NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
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NTIS, PC A02/MF A01 (GPO Dep.) 
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NTIS, PC A02/MF A01 (GPO Dep.) 
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NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
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NTIS, PC A02/MF A01 (GPO Dep.) 
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NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO! (GPO Dep.) 
NTIS, PC A02/MF A0i (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


See AD-836488/1/KAB 

GPO 

See DOE/ER/40105-557 

See DOE/ER/03992-559 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS (US Sales Only), PC AQ2/MF AO! 
NTIS (US Sales Only), PC A02/MF Ai 
NTIS (US S's Only), PC A02/MF AO1 
NTIS (US Saes Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A03/MF AO! 


NTIS (US Sales Only), PC A07/MF AOI 
NTIS (US Sales Only), PC A04/MF A01 
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See DOB/FE/60177-0049 
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